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1FC51A and 518
1FCA3A and 538
YFC77A and 778

DESCRIPTION

The type 1FC relays covered by these instructions are extended canges single
phase, time overcurrent relays- The various time—current characteristics

availab\e are as follows:

1FC51A, 1FC51B - Inverse time
1FC53A, 1FCS3B - Very inverse time
IFC77A, 1FC778 - Extremely. inverse time

The 1FC518B, 538 and 778 relays also include  a hinged—armature instantaneous
OVercurrent unit which provides instantaneous tripping at high current
levels. The instantaneous unit is not fncluded in the 1FC51A, 53A Or 77A
relays- Both the time oyercurrent unitand the jnstantaneous overcurrent unit

are described i detail N the section ©ON CONSTRUCTION. fach relay is
equipped with a dua1urated target and gealain unit.

When semi flush mounted on @ suitable panel, these relays have 2 high seismic
capability, including poth__ the tanget seal-in unit and the jnstantaneous
overcurrent unit when it is supplied-. pAlso, these relays are recognized under

the Components Program of Underwriters Laboratories, Inc.

The relay is mounted in @ size C1 drawout casé of molded construction. The
outline and panel driyting are shown 1in Figures 23 and 24. The relay jnternal
connections are shown in Fivgure 4 for the 1FC51A, 53A and 77A, and jn Figure
for the 1FC518, 53B Ind W78,

APPLICATION

Time overcurrent relays are used extensiVely for the protection of utility and
industrial power distr1bution systems an frequently for overload backup
protectiOn ath other locations. The EXTREMELY INVERSE time charactersistﬁcs,
Figures™il and 22, of the 1FC77A and 778 relays are designed primarily for use

where. gLhey are required to coordinate rather closely with power fusess

of feeder fu11 1oad current for 3 short time after the feeder 15 energiz

jnstructions do not purport ®° cover 81l details oF variations {n equipment nor to provide
possible contingency to be met in connection with instaua!:ion, aperntion or maintenance.
fuzrcher information be desired of should puticulax problems arise which are not covered su!ficicm:]
the purchaser‘s purposess the matter should be referred to the General Electric Company -

To the extent required che products described herein meet applicable anNsI, IEBE and NEMA sti

put no Such assurance is given with respect to local codes and ordinances because they vary great




The EXTREMELy INVERSE time characteristic Often Permitsg SUccess fy Pickup of
these 1oads and at the same time Provides adequate fault Protectiop.

The VERy INVERS E time characteristics, Figures 7 and 21, of the Ircé34 and 53p

relays ape likely L0 provide faster Overal) Protectigp in appiications where
the available fault Current Magnityde remaing fairyy Constant due to

The INVERSE time overcurrent characteristics, Figureg 6 ang 20, Jof the IFC514
and 518 relays tend to Make the relay Oberating time Jegg dependent upon the
Magnitude of the fayit Current than in the Case of yepy INVERSE and EXTREMEy
INVERSE devices, For this reason, INVERSE type relayspare likely to Provide
faster Overal) Protectiop in applications Where the avaTlabie fault Current
Magnitudeg vary significantiy as a resylt of frequent Changes in the SOurce

The usya)] application of these relays requires three relays for Multiphase
fault protection, One per Phase, and g3 Separate relay. residualiy COnnecteq for
sing]e~phase~to-ground faults, Typical externg] COpnectiong for this appli-

In the application of these relays With downstream automat jc reciosing
devices, the relay reset time Should b considered. This js the time required
for the relay to 90 from the contacts~fu11y-c]osed POsition tq the fu]iy—open
Position when set at the Number 10 time a1, At lower time dia) Séttings the

When Setting these relays to Co0kd Thate With downstream relays, a coordination
time of from 0,25 to 0,40 se€onds, s generally allowed, dependihg on the

tested the Safety fac tof Mlay be reduced to ¢ SeCconds €n if the
downstregm breaker bimenis"™s cycles (0.08 Séconds), 4 Minimum of 0.25 Seconds
+0.10 + o, ) Could¥pe allowed fqp Coordinatign If relay Coordinat jon



ce the ur he reldy erating coil 15 cut off, relay contacts
will open n ximately 1es ( .1 secol ) ith no ustment
ont W This P it e of the lay onjunctio h
instantane eclosing hem jtho risk a fals retr1P the
circul brea S 1osed circul from wh ch a fau has st\beef
cleared.
Th instantane overcur’ present i he 1FC51 538 and 778 relays
as @ gransien ach acte jetic 23S 111ustrate e 13, his 1S
the resu the 0C fs g usua 1y ese he T4nE glrvent ¢ the
incept? f ault. hen det rmining the kup S tting A9 g unit, th
gransien yerread b ake to nS\deration percen ansien
overre shou app creasé e 1cw) ted /P P setting
roport tely that the nstan aneous st will not overr wnstream
device thereby cause coo0 dination th syst P otection
scheme. The operat time haracterist1cs of this unit are ghown 10 Figure
14.
CONSTRUCTION
T 1€C nduction dis relay onsis® a molded case» covers support
structure assembly> a nection aug Yo ak P the el ctrica
connect10 gee COVe Figure @ Faqur 1, and Figures
show he indu tio unted th ded supPo t st ture. his disk 1S
act1vated y curr nt—operat1 g 1 unted on eith 1amina d . or a
\y-Magne he disk 4 shaf desembly carries i contacts hich

completes the alarm or trip cipcull when it touches 8 stationary contact. The
disk assembly is restrained py @ spira\ spring to give the proper contact
closing current. 1ts cotation is retarded by 3 permanent magnet qoun ted in @

The drawo connectio test syste ) e C1 case» n in F10 re 19 has
pTOVlS\O nnect points. an sib ¢T short! g cated upP
front. the connection i withdrawn, clears horter contact
finge @ outp co circuit first. Thus h rip ¢ cuit 18
opene b e w@any er circu ts e disconne te Next, curre circuil
fingers Of the ca connection blocC engage shorting par ( ocat at the
1ower f the cas hort-cl uit externa n transformer
geconda nect window P ovid yisual ¢© firmat

shorfingd The conne t plug n clear the curre circuit contact fingers
Sy, th fina those © the reé supp gructure, de-energiz

Thefe ngh—Se1sm targ d 1-in un tm ted on the ont 1O the
1eft O ne shaf the timeé erc rent um ) Figu he seal-!
anit h its €O 1 in S ries its conta 1lel W1 h the contacts C
the time vercurrent nit, that when h nduction n acts close
the geal-1n ni pick and eals 1N- Wh the sea jn unit P cks up»
raises @ arget 0 views ch 1atches UP d remains e ntil releas

py pressing e putton 3 ated on th per 1eft side the cover-

-5~
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The IFC wgn mode] relays, in addition to the above, contain 4 high~seismic
instantaneoys unit (see Figyre 1).  The instantaneoys unit s 4 SMall hingeq-
type unit which js mounted on the front to the right of the shaft of the time

A magnetic shield, depicted in Figure 1, is mounted to the Support structyre
of inverse and Very inverse time Ovércurrent [fc relays (IFcs] and IFC53), to

Both the High-Seismic target anpg seal-in ypit and| the High-Seismic
instantaneoys unit have the letters "Hi-g* Molded intg then target blocks to
distingyish them as High-Seismic units, Seismic Fragigity Level €xceeds peak
axial acceleration of 10g's (4g ZPA) when tested using) a biaxial multi-
frequency input motjon to produce , Required Response Spectrum (RRS) in
acCordance with the IEEE Proposed Guide for Seismic Testing of Relays, P501,

May, 1977,

TABLEWI
ReTay Frequency Hertz Current Range Amperes
IFC51A & B -
IFC53A ¢ B 50 and460 0.5 4'8
IFC77A & B 1.0 - 12,

The current taps are selected with two sliding tap screws on an alphabetical]y
labeled tap plock.

The tap sCrew settingd are as listed in Table II, on page 20, for each mode}
of relay and tap range,

The One-second thermal ratings are listed in Table 1717,
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TABLE III
Model Time Overcurrent Unit - One Second Rating Any Tap K )
(Amperes) (Amperes)
R . =
1Fess SRRt —m Feo
o e 5 -

Ratings less than one second may be calculated according=to the formula

I = JK/T, where T is the time in seconds tiat the current flows.

The continuous ratings for the time overcurrentyunitsare shown in Tables IV
and V.

TABLE IV
0.5 - 4.0 Ampere Range Ratings

! Tap
L__ Model 0.5 0.6 0.7 0.8W1.0( V.2 1.5 2.0 2.5 3.0 4.0
JFC51 1.6 1.8 2.6 2.1 42.3 2.7 3.0 3.5 4.0 4.5 5.0
TFC53 3.8 4.0 4.248. 8 4.7 5.0 5.3 5.8 6.2 6.6 7.1
1FC77 2.5 2.7 3.0 32 36 4,0 4.5 5,2 5.9 6.5 7.5
TABLE V
1.07~" 1290 Ampere Range Ratings
Tap i
Model 1.0 1.2 1.5002.0%2.5 3.0 4.0 5.0 6.0 7.0 8.0 10.0 12.0;
IFC51 3.7 4.1 44658 6.0 6.5 7.6 8.5 9.3 10.0 10.8 12.1 13.2
IFC53 6.8 7.1 707 8.3 8.8 9.4 10.3 11.0 11.6 12.4 12.6 13.5 14.4)
IFC77 5.8 6.4 .2€.4 9.4 10.4 12.1 13.6 15.1 16.4 17.6 19.8 21.8

HIGH-SEISMICINSTANTANEQUS UNIT

The instanté@neous coil is tapped for operation on either one of two ranges (H
or L). Sélection of the high or low range is determined by the position of
the link loe@ted on the top of the support structure (see Figure 2 and Table

VI).
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__TABLE VI
. . . One
High-Seismic Continuous Second
Instantaneous Link Range Rating Rating
Unit (Amps) Position (Amps) (Amps) (Amps) K
_ L 2-10 2.7
2 50 q 10 -5 7.5 130 16,900
_ L 6 - 30 10.2
6 - 150 H 30 - 150 19.6 260 67,600

The range is approximate, which means that the(2-10y 10-50 may be 2-8,
8-50. There will always be at least one ampere overlap between the
maximum L setting and the minimum H setting.% Whenever possible, be
sure to select the higher range, since, it’ has "the higher continuous
rating.

Higher currents may be applied for™sshorter 1lengths of time in
accordance with the formula:

I = VK/

Since the instantaneous unit coil is/in/series with the time overcurrent unit
coil, see Tables III, IV, V andgV¥Iyto(determine the current-limiting element
for both continuous and short-time ratings.

HIGH-SEISMIC TARGET AND SEAL-IN,UNIE

Ratings for the target and seal=in unit are shown in Table VII.

TABLE VII

Tap

0.2
DC Resistance & 10% (ohms) 8.0
Min. Opérating (Amps) +0 -60% 0.2
Carry Continuous (Amperes) 0.3
Carpy 30 Amps for (sec.) 0.0
Carry/10 Amps for (sec.) 0.2
60yHzwImpedance (ohms) 68.

[0 )&, WOV

If the“tripping current exceeds 30 amperes, an auxiliary relay should be used,
the connections being such that the tripping current does not pass through the
contacts or the target and seal-in coils of the protective relay.

CONTACTS
The current-closing rating of the contacts is 30 amperes for voltages not

exceeding 250 volts. The current-carrying rating is limited by the ratings of
the seal-in unit.
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BURDENS

Burdens for the time overcurrent unit are given in Table VIII.

TABLE VIII

Min Burdens at Min. Burdens in Ohms

Tap Pickup Min. Tap (Z) TimesyPickup
Model Hz Range Amps (Ohms)

R JX _Z 3 10 20
IFC51 60  0-5- 4.0 0.5 5.43 21.53 22.20 12.55 5414 13.29
1.0-12.0 1.0 1.47 5.34 5.54 3.09 41.28+0.82
IFc53 60 0-5- 4.0 0.5 1.52 4.23 4.50 4.4Z 3.10 1.93
1.0-12.0 1.0 0.38 1.06 1.13 1.11%0.78 0.49
IFc77 60  0.5- 4.0 0.5 1.55 2.36 2.82  2.864,2.93 2.76
1.0-12.0 1.0 0.59 0.43 0.73 0s/4 0.75 _0.70
IFcs1 50 0.5- 4.0 0.5 4.53 17.95 18.50/7911.45 4.28 2.70
1.0-12.0 1.0 1.22 4.45 4.62 2.58 1.07 0.68
IFc53 50  0.5- 4.0 0.5 1.27 3.52 3.75, W3.72 2.58 1.6l
1.0-12.0 1.0 0.32 0.88 0.94 0.93 0.65 0.41
IFC77 50  0.5- 4.0 0.5 1.29 1.97 W.2e35 2.38 2.44 2.30
1.0-12.0 1.0 0.49 0.36,0» On61 0.62 0.63 0.58

Note: The impedance values given are those for minimum tap of each range; the
impedance for other taps at pickup gUrrent (tap rating) varies inversely
(approximately) as the square of the/tapr rating. For example, an IFC77
60 Hz relay with 0.5 - 4.0 ampfrange‘has an impedance of 2.82 ohms on the
0.5 amp tap. The impedance df the 2.0 amp tap is (0.5/2.0)2 x 2.82 =
0.176 ohms.

The High-Seismic instantaneous unit, burdens are listed in Table IX.

TABLE IX
High- Mins Burdens at Min. Burdens in Ohms
Seismic Pick- Pickup Min. Tap (Z) Times Pickup
Inst. Hz Link Rangey, up (Ohms)
Unit Posi- (Amps) ‘Amps
(Amps) tion R Jx y4 3 10 20
2-50 60 L 2-10 2 0.750 0.650 0.982 0.634 0.480 0.457
H 10-50 10 0.070 0.024 0.079 0.072 0.071 0.070
6-150 60, L 6-30 6 0.110 0.078 0.135 0.095 0.081 0.079
H 30-150 30 0.022 0.005 0.023 0.022 0.022 0.022
2.50 4504t 2-10 2 0.625 0.542 0.827 0.528 0.400 0.380
H 10-50 10 0.058 0.020 0.062 0.060 0.059 0.058
6-150 50 K 6-30 6 0.092 0.065 0.112 0.079 0.068 0.066
H 30-150 30 0.018 0.004 0.019 0.018 0.018 0.018
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CHARACTERISTICS

TIME OVERCURRENT UNIT

Pickup

Pickup in these relays is defined as the current requigedwto /close the
contacts from the 0.5 time dial position. Current settings are,made by means
of two movable leads which connect to the tap block at theftop of the support
structure (see Figure 1). The tap block is marked A through/d, A through M or
A through N. See the nameplate on the relay for tap settiags®

Example: The 2 amp tap for a 1 to 12 IFC77 time overecurrent relay requires one
movable lead in position D and the other infposition H,

Operating Time Accuracy

The IFC relays should operate within X 7% or% “the time dial setting times
0.10 second, whichever is greater, of thggppubWished time curve. Figures 6-8
and 20-22 show the various time-current “Gharacteristics for the IFC relays.
The setting of the time dial determinesythe “hength of time required to close
the contacts for a given current. Tie “higher the time dial setting, the
longer the operating time.

The contacts are just closed when the/time dial is set to 0. The maximum time
setting occurs when the time dj@l \is Sset to 10 and the disk has to travel its
maximum distance to close the £ontacts.

Reset

The unit resets at 90% of fthe minimum closing current. Reset times are
proportionate to the timemdialgs'settings. The time to reset to the number 10
time dial position ,when tHe current is reduced to 0 is approximately 60
seconds for the IFC%3 “and 77 relays. The IFC51 relay will reset in
approximately 12 secdndsW%from the same number 10 time dial.

HIGH-SEISMIC INSTANTANEOUS UNIT

The instantaneous unit has a 25 to 1 range with a tapped coil. There are high
and lTow rangessySelécted by means of a link located on the top of the support
structure. (Se€ figure 1. The time-current curve for the instantaneous unit
is shown Ta, Figure 14.

HIGH.SEISMIC ,JARGET AND SEAL-IN UNIT

The targetfand seal-in unit has two tap selections located on the front of the
unit. See Figure 1,

RECEIVING, HANDLING AND STORAGE

These relays, when not included as part of a control panel, will be shipped in
gartons designed to protect them against damage. Immediately upon receipt of

~-10-
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a relay, examine it for any damage sustained in transit. If injury or damage
resulting from rough handling ijs evident, file a damage claim at once with “the
transportation company and promptly notify the nearest General Electric Sales

Office.

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

If the relays are not to be installed immediately, they shoudd, beystored in
their original cartons in a place that is free from moisturey dust and
metallic chips. Foreign matter collected on the outside ofythe case may find
its way inside when the cover is removed, and cause trouble Smn the operation
of the relay.

ACCEPTANCE TESTS

Immediately upon receipt of the relay, an inspectdon¥ and acceptance test
should be made to insure that no damage has been Sustained in shipment and
that the relay calibrations have not been disturbeds,, If the examination or
test indicates that readjustment is neceSsamy, \refer to the section on
SERVICING.

These tests may be performed as part of the installation or of the acceptance
tests, at the discretion of the user.

Since most operating companies usemdifferent procedures for acceptance and
installation tests, the followingfsection includes all applicable tests that
may be performed on these relays.

VISUAL INSPECTION

Check the nameplate stamping” to /insure that the model number, rating and
calibration range of the relay geceived agree with the requisition.

Remove the relay from ig&sWcase and check by visual inspection that there are
no broken or cracked modded parts or other signs of physical damage.

MECHANICAL INSPECTION

1. There should_bey,no noticeable friction when the disk is rotated slowly
clockwise. f Theadisk should return by itself to its rest position.

2. Make gsuref, the control spring is not deformed, nor its convolutions
tangledgor touching each other,

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 1/64" wipe on the seal-in and the
instantaneous contacts.

4 Wy The targets in the seal-in unit and in the instantaneous unit must come
into view and latch when the armatures are operated by hand and sheuld
unlatch when the target release button is operated.

-11-
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5. Make sure that the brushes and shorting bars agree with the internal
connections diagram.

6. Check that all screws are tight.

CAUTION B j
SHOULD THERE BE A NEED TO TIGHTEN ANY SCREWS, DO NOT OVERTTGHTEN, TO
PREVENT STRIPPING.

DRAWOUT RELAY TESTING

The IFC relays may be tested without removing them fromythe panel by using the
12XCA11Al four-point test probes. The 12XCA11A2 fourspoint test probe makes
connections to both the relay and the external 4Circuwitry, which provides
maximum flexibility but requires reasonable care,gpsinee a CT shorting jumper
is necessary when testing the relay. The CT qircuit may also be tested by
using an ammeter instead of the shorting jdmper. /See the test circuit in
Figure 15.

GENERAL POWER REQUIREMENTS

A1l alternating current (AC) operated( dewices are affected by frequency.
Since non-sinusoidal waveforms can be analyzed as a fundamental frequency plus
harmonics of the fundamental frequenCyi, it follows that AC devices (relays)
will be affected by the applied_waveform. Therefore, in order to properly
test AC relays it is essentialgto juse@ sine wave of current and/or voltage.
The purity of the sine wave4{(i.e., its freedom from harmonics) cannot be
expressed as a finite numbew, for any particular relay; however, any relay
using tuned circuits, R-L or RGynetworks, or saturating electromagnets (such
as time overcurrent relays)f would be essentially affected by non-sinusoidal
waveforms. Hence a resistancé-liimited circuit, as shown in Figures 16-18, is
recommended.

TIME OVERCURRENT UNIT

Rotate the time dial “slowly and check by means of a lamp that the contacts
just close at the 0 time“dial setting.

The point at which Jthe contacts Jjust close can be adjusted by running the
stationary coptdet brush in or out by means of its adjusting screw.

With the “eentaets just closing at No. 0O time setting, there should be
sufficieént, gap, between the stationary contact brush and its metal backing
strip{to £énsupe approximately 1/32" wipe.

The minimum current at which the contacts will just close is determined by the
tap setting in the tap block at the top of the support structure. See
CHARACTERISTICS section.

Lhe, pickup of the time overcurrent unit for any current tap setting is
adjusted by means of a spring-adjusting ring. See Figure 1. The spring-

-12-
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adjusting ring either winds or unwinds the spiral control spring (see Figure
1). By turning the ring, the operating current of the unit may be brought
into agreement with the tap setting employed, if this adjustment has been
disturbed. This adjustment also permits any desired setting intermediate
between the various tap settings to be obtained. If such adjustmengt is
required, it is recommended that the higher tap be used. It should be noted
that the relay will not necessarily agree with the timegmcurrent
characteristics of Figures 6-8 and 20-22 if the relay has been “adjusted to
pick up at a value other than tap value, because the torque level“of the relay
has been changed.

Time Setting

The setting of the time dial determines the length of ghimeWwthe unit requires
to close the contacts when the current reaches a predetemmined value. The
contacts are just closed when the time dial is set on Q. When the time dial
is set on 10, the disk must travel the maximum amoupty.to close the contacts
and therefore this setting gives the maximum time,setting.

The primary adjustment for the time of operation of the unit is made by means
of the time dial. However, further adjustmentw)is obtained by moving the
permanent magnet along its supporting shelfyfmoviing the magnet toward the disk
and shaft decreases the time, while moving @t "away increases the time.

Pickup Test

Set the relay at 0.5 time dial poSitionjand the lowest tap. Using the test
connections in Figure 16, the maifi undt should close the contacts within X 3%
of tap value current for 60 HzqreVays and within * 7.5% of tap value current
for 50 Hz relays.

Time Test
Set the relay at No. 5 ,time di@l setting and the lowest tap. Using the test

connections in Figure 164, apply five times tap current to the relay. The
relay operating time to,€lose, its contact is listed in Table X.

TABLE X
Relay Hz Time (seconds)
Min. Max.
1£C51 50 and 60 1.76 1.80
1 FC63 50 and 60 1.28 1.34
1EC77 50 and 60 0.89 0.95

HIGH-SEISMICy NSTANTANEOUS UNIT

Make sure that the instantaneous unit link is in the correct position for the
range in which it is to operate. See the Internal Connections Diagram, Figure
5, @and connect as indicated in the test circuit of Figure 17. Whenever
posSsible, use the higher range, since the higher range has a higher continuous
rating.

-13-
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Setting the High-Seismic Instantaneous Unit

The instantaneous unit has an adjustable core located at the top of the unit
as shown 1in Figure 1. To set the instantaneous unit to a desired 4ickup,
loosen the locknut and adjust the core. Turning the core clockwise decreases
the pickup; turning the core counterclockwise increases the pickups, Bring up
the current slowly until the unit picks up. It may be necessary to repeat
this operation until the desired pickup value is obtained.qm Once the desired
pickup value is reached, tighten the locknut.

CAUTION
REFER TO TABLE VI FOR THE CONTINUOUS AND ONE-SECOND™RATINGS OF THE
INSTANTANEOUS UNIT. DO NOT EXCEED THESE ®RATINGS WHEN APPLYING
CURRENT TO THE INSTANTANEOUS UNIT.

The range of the instantaneous unit (see TablenVI)must be obtained between a
core position of 1/8 of a turn from Sfull, clockwise and 20 turns
counterclockwise from the full clockwise“positien. Do not leave the core in
the full clockwise position.

HIGH-SEISMIC TARGET AND SEAL-IN UNIT

The target and seal-in unit has an/operating coil tapped at 0.2 and 2.0
amperes. The relay is shipppedmfrom’ the factory with the tap screw in the
higher ampere position. Thegtap)/screw is the screw holding the right-hand
stationary contact. To changeypthe tap setting, first remove one screw from
the left-hand stationary contacty.and place it in the desired tap. Next,
remove the screw from the_undesired tap and place it on the 1left-hand
stationary contact where the/*first screw was removed (see Figure 1). This
procedure 1is necessary to (prevent the right-hand stationary contact from
getting out of adjustmeat. ,°Screws should never be left in both taps at the
same time.

Pickup and Dropout Test

1. Connecty relay studs 1 and 2 (see the test circuit of Figure 18) to
a DC (sourgce of proper frequency and good waveform, using an ammeter
and_Teadsbox so that the current can be controlled over a range of
041 £0, 2.0 amperes,

2. Turn“the time dial to the ZERO TIME DIAL position.

3. Increase the current slowly until the seal-in unit picks up. See
Table XI.

4, Move the time dial away from the ZERO TIME DIAL position; the seal-
in unit should remain in the picked-up position.

5. Decrease the current slowly until the seal-in unit drops out. See
Table XI.
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TABLE XI
i Tap Pickup Current Dropout Current i
0.2 0.12 - 0.20 .05 or more
2.0 1.2 - 2.0 .50 or more
INSTALLATION

The relay should be installed in a clean, dry location, freéWfrom dust, and
well lighted to facilitate inspection and testing.

The relay should be mounted on a vertical surface. The outline and panel
drillings are shown in Figures 23 and 24. Figure 23 "Shows the semi-flush
mounting {necessary for high seismic capability), andfFigure 24 shows various
methods of surface mounting.

The internal connection diagrams for the relays avefshown in Figures 4 and 5.
Typical external connections are shown in Figure, 9,

INSTALLATION TESTS

The following tests are to be performed atgthe time of installation:

Time Overcurrent Unit

Set the tap block to the desired@™tap setting and the time dial to the 0.5
position. Using the test circuit in/ Figure 16, gradually apply current until
the contacts Jjust close. This “walue of current is defined as pickup, and
should be within 3% of tap valueWfor®%60 Hz relays and within 7.5% of tap value
for 50 Hz relays.

Check the operating time at, some/ multiple of tap value and the desired time
dial setting. This multiple of tap value may be 5 times tap rating or the
maximum fault current for which the relay must coordinate. This value is left
to the discretion of the user.

High-Seismic Target and Seal-In Unit

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

2. Perform pickupgand dropout tests as outlined in ACCEPTANCE TESTS section.

High-Seismic I'nstantaneous Unit

1. Seteet thé desired range by setting the link in the proper position (see
Figuregnyd and the Internal Connections Diagram, Figures 4 and 5).
Whenever possible, be sure to select the higher range, since it has a
higher continuous rating.

2. Set the instantaneous unit to pick up at the desired current level. See
Setting the High-Seismic Instantaneous Unit in the ACCEPTANCE TESTS
section.
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A11 the tests described above under INSTALLATION TESTS must be perfonfmed at
the time of installation. In addition, if those tests described undex_the
ACCEPTANCE TESTS section were not performed prior to installation, it is
recommended they be performed at this time.

PERIODIC CHECKS AND ROUTINE MAINTENANCE

In view of the vital role of protective relays in the operationg0f a power
system, it is important that a periodic test program begfolTewed. It is
recognized that the interval between periodic checks will (varyhdepending upon
environment, type of relay and the user's experience with (periodic testing.
Until the user has accumulated enough experience to selectythe test interval
best suited to his individual requirements, it is suggested/that the following
points be checked at an interval of from one to two yéaks.

These tests are intended to ensure that the redayshave not deviated from
their original setting. If deviations are,en¢ountered, the relay must be
retested and serviced as described in this manual.

TIME OVERCURRENT UNIT

1. Perform pickup test for the tap setting n service, as described in the
INSTALLATION section.

2. Perform the time tests as described%in the INSTALLATION section.
HIGH-SEISMIC INSTANTANEOUS UNIT,

Check that the instantaneous®wunitypicks up at the desired current level, as
outlined in the ACCEPTANCE TESTS%section.

HIGH-SEISMIC TARGET AND SEAL=IN UNIT

1. Check that the umit \picks up at the values shown in Table XI.
2. Check that the unit dvops out at 25% or more of tap value.
CONTACT CLEANING

For cleaning fineysidver relay contacts, a flexible burnishing tool should be
used. Thisf copsists of an etched-roughened strip of flexible metal,
resembling, a\,superfine file. The polishing action is so delicate that no
scratchgs ape Teft, yet it will clean off any corrosion thoroughly and
rapidly. The¥w flexibility of the tool insures the cleaning of the actual
pointSyof contact. Never use knives, files, or abrasive paper or cloth of any
kind to “gle@n fine silver contacts. A burnishing tool as described above can
be obtained from the factory.
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COVER CLEANING

The clear Lexan<:>cover should be cleaned with a soft cloth and water only®
Cleaning solutions should not be used.

SYSTEM TEST

Although this instruction book is primarily written to check afd, set the IFC
relay, overall functional tests to check the system operation are ‘recommended,
at intervals based on the customer's experience.

SYSTEM TEST

Although this instruction book is primarily written to checkygdnd set the IFC
relay, overall functional tests to check the system operatiom, are recommended,
at intervals based on the customer's experience.

SERVICING

TIME OVERCURRENT UNIT

If it is found during installation or periodicWtesting that the time over-
current unit is out of limits, the unit may be recalibrated as follows:

Pickup Tests

Rotate time dial to No. O time dial#settingsdand check by means of a lamp that
the contacts just close.

The point at which the contacts “Just®close can be adjusted by running the
stationary contact brush in or gout by means of its adjusting screw. This
screw should be held securely in its\'support.

With the contacts Jjust,closing at No. O time setting, there should be
sufficient gap between the ‘“stationary contact brush and its metal backing
strip to ensure approximatelyal/32" wipe.

The pickup of the unit™for “any current tap setting is adjusted by means of a
spring-adjusting ringl~ By®turning the ring, the operating current of the unit
may be brought into), agreement with the tap setting employed, if for some
reason this adjustment®™has been disturbed. This adjustment also permits any
desired settipg intérmediate between the various tap settings to be obtained.
If such adjustmentiis’ required, it is recommended that the higher tap setting
be used. Jt should be noted that the relay will not necessarily agree with
the time-€urrént ,characteristics of Figures 6-8 and 20-22 if the relay has
been adjusted to’ pick up at a value other than tap value, because the torque
level of the relay has been changed.

Connect the, operating coil terminals to a source of the proper frequency and

good wave forem having a voltage of 110 or more, with resistance load boxes for
setting the current (see Test circuit of Figure 16).
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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 withingthe
limits given in Table XII, which are * 1% of the tap amps.

TABLE XII

Tap Range Tap Min. Amps Mas’. PAmp s |
0.5 - 4 0.5 .495 %505

1.0 - 12.0 1.0 .99 1.01

It should never be necessary to wind up the control spring,adguster more than
300 (one notch) or to unwind it more than 1200 (four notches)sfrom the factory
setting to obtain the above pickup setting.

Time Tests

With the tap block set for the lowest tap andgpthe time dial at No. 5 setting,
apply 5 times tap current to the relay.

Adjust the position of the drag magnet assemblymteo obtain an operating time as
listed in Table XIII.

TABLE &II1
Relay Time {Seconds)
Min. Max.
IFC51 1.76 1.80
IFC53 1.29 1.33
| IFC77 0.90 0.94

It would be preferable to adjust”the operating time as nearly as possible to
1.78, 1.31 or 0.92 seconds™ The drag magnet assembly should be approximately
in the middle of its travel. The drag magnet assembly 1is adjusted by
loosening the two screw$§,seéewring it to the support structure (see Figure 1).
Moving the drag magnet towards the disk and shaft decreases the operating time
and moving the dkag “magnet away from the disk and shaft increases the
operating time. TheWscrews securing the drag magnet assembly to the support
structure must beftight before proceeding with other time checks.

Mechanical AdjuStment

The disk, does “net” have to be in the exact center of either air gap for the

relay to perform correctly. Should the disk not clear all gaps, however, the
following4adjwstment can be made.

1. Determine which way the disk must be aligned to clear all gap surfaces by
0.010 inch.

29, Remove the drag magnet assembly by loosening the two screws securing it
to the support structure. The screws need not be removed.

32> Loosen the upper pivot bearing set screw (1/16" hex wrench) slightly, so
the upper pivot can move freely. Do not remove the set screw from the
support structure.
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4. Loosen the jewel bearing set screw as in 3 above.

5. Apply a slight downward finger pressure on the upper pivot and turn the
jewel bearing screw, from the underside of the support structure, to

position the disk as determined in 1 above.

6. Turn the jewel bearing screw 1/8 turn clockwise and tightengthe upper
pivot set screw to 2.5 - 3.5 inch pounds of torque.

7. Turn the jewel bearing screw 1/8 turn counterclockwise.{ This will lower
the disk and shaft assembly approximately 0.005" and gpermit proper end-
play. The shaft must have 0.005 - 0.010" of end-play.

8. Tighten the jewel bearing set screw to 2.5 - 3.5 ipchypounds of torque.

9. Rotate the disk through the electromagnet gap.gmlhendisk could clear the
gap surfaces by 0.010" and be within 0.005" flatpess. If the disk is not
within 0.005" flatness, the disk should be ‘replaced.

10. Reinstall the drag magnet assembly and® éheckythat the disk has at least
0.010" clearance 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 (page 18).

HIGH-SEISMIC INSTANTANEOUS UNIT

1. Both contacts should close at the, same time.

2, The backing strip shouldfbeWso formed that the forked end (front) bears
against the molded strip Under the armature.

3. With the armature4®against/ the pole piece, the cross member of the "T"
spring should be inga%horizontal plane and there should be at least 1/64"
wipe on the contacts. Check this by inserting a 0.010" feeler gage
between the fropt half of the shaded pole and the armature when held
closed. Contacts should close with feeler gage in place.

4. Since mechanical, d@djustments may affect the Seismic Fragility level, it
is advisedfthat no mechanical adjustments be made if seismic capability
is of concewn.

HIGH-SEISMICATARGET AND SEAL-IN UNIT

Check 1 and%2 as described under INSTANTANEOUS UNIT.

To check the wipe of the seal-in unit, insert a 0.010" feeler gage between the
plastic r€sidual of the armature and the pole piece with the armature held
closed. Contacts should close with feeler gage in place. Since mechanical
adjustments may affect the Seismic Fragility level, it is advised that no
mechanical adjustments be made if seismic capability is of concern.
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RENEWAL PARTS

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

When ordering renewal parts, address the nearest Sales Office of,the General
Electric Company, specify quantity required, name of the part wantedy and give
complete model number of the relay for which the part 7Sy required. If
possible, give the General Electric requisition number on which“the relay was
furnished.

Since the last edition, changes have been made ineFigures 23 & 24.

TABLE 11 (SEE PAGE 6)

12IFC51
TAPS AVAILABLE

0.5 {0.6 }0.7 |05 |1 1.2 {15 {2 2.5, 13 4

1 1.2 |15 {2 25 |3 4 5 6 7 8 10 {12

AR AAA A
N ZMJM Jd Jd J

12IFC53

TAPS AVAILABLE

0.5 0.6 10.7 ]0.5 |1 120115 {2 25 |3 4

VeVl vidVedviavadvidvid vid vid vid

1 1.2 {1.5 ¥, 25 3 4 5 6 7 8 10 12

121FCJ7
TAPSTAVAILABLE

0.5 10.6410.7 105 {1 1.2 115 |2 25 13 4
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TAP SELECTOR TIME OVERCURRENT
BLOCK TAP SELECTORS

INSTANTANEOQOUS UNIT

Top RANGE SELECTION LINK
PIVOT 194 INSTANTANEQUS UNIT
ADJUSTABLE CORE
SEALIN TIME DIAY
TARGET TAP
SELECTOR SCREW INSTANTANEOUS
UNTY
SEAL-IN UNIT
STATIONARY CONTACT
3 MAIN MOVING
CONTACT

smew/

MAIN STATIONARY
BRUSH AND CONTACT
ASSEMBLY

SEAL-IN
TARGET

DRAG CONTROL SPRING
MAGNET ADJUSTING
RING

Figure 1 (8042708) Type IFE53B/Relay, Removed from Case, Front View

U-MAGNET

AND TAP

BLOCK ASSEMBLY
TIME OVERCURRENT
UNIT

SUPPORY
STRULTURE

DISK

Figure 2 (8042711) Type IFC53B Relay, Removed from Case, Rear View
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SUPPORT
STRUCTURE

SHADING
RING

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 19 (8042715) Cross Section of IFC Drawout Case Showing Shorting Bar
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Figure 21 (0108B8974-0) 50 Hertz Time-Current Characteristics
for Relay Types IFC53A and IFC53B
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Figure 22

(0108B8975-0) 50 Hertz Time-Current Characteristics
for Relay Types IFC77A and IFC77B
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TIME OVERCURRENT RELAYS
TYPES
IFC51A and 51B
IFC43A and 53B
IFC77A and 778B

DESCRIPTION

The type IFC relays covered by these instructions are extended range, single
phase, time overcurrent relays. The various time-currenty characteristics
available are as follows:

IFC51A, IFC51B - Inverse time
IFC53A, IFC53B - Very inverse time
IFC77A, IFC77B - Extremely inverseftime

The IFC51B, 53B and 77B relays also include a hjinged-armature instantaneous
overcurrent unit, which provides instantaneous® tripping at high current
levels. The instantaneous unit is not includedy inethe IFC51A, 53A or 77A
relays. Both the time overcurrent unit andgthe Winstantaneous overcurrent unit
are described in detail in the section on, CONSTRUCTION. Each relay is
equipped with a dual-rated target and seal-jifh unit.

When semiflush mounted on a suitable panely,, these relays have a high seismic
capability, including both the target jJsedal-in unit and the instantaneous
overcurrent unit when it is supplied. “Als@, these relays are recognized under
the Components Program of Underwriters Laboratories, Inc.

The relay is mounted in a sizeW(l“drawout case of molded construction. The
outline and panel drilling are shown in Figures 23 and 24. The relay internal
connections are shown in Figuné 4% or the IFC51A, 53A and 77A, and in Figure 5
for the IFC51B, 53B and 778B.

APPLICATION

Time overcurrent relays ‘are used extensively for the protection of utility and
industrial power distgibution systems and frequently for overload backup
protection at othenf locations. The EXTREMELY INVERSE time charactersistics,
Figures 10 and 22, 'of the IFC77A and 77B relays are designed primarily for use
where they areg required to coordinate rather closely with power fuses,
distributiongcutouts and reclosers. They also provide maximum tolerance to
allow for goldyload pickup such as results from an extended service outage,
which res#ilts, 1nya heavy accumulation of loads of automatically controlled
devices Such” asgrefrigerators, water heaters, water pumps, oil burners, etc.
Such load “aecumulations often produce inrush currents considerably in excess
of feeder full load current for a short time after the feeder is energized.

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 NEMA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.

_3-
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The EXTREMELY INVERSE time characteristic often permits successful pickup of
these loads and at the same time provides adequate fault protection.

The VERY INVERSE time characteristics, Figures 7 and 21, of the IFC53A and “588B
relays are likely to provide faster overall protection in applications where
the available fault current magnitude remains fairly constant due go a
relatively constant generating capacity. The variation in the magnitude of
fault current through the relay is therefore mainly dependentg™apon the
location of the fault with respect to the relay.

The INVERSE time overcurrent characteristics, Figures 6 and 204 0f the IFC51A
and 51B relays tend to make the relay operating time lessqdependent upon the
magnitude of the fault current than in the case of VERY INVERSE and EXTREMELY
INVERSE devices. For this reason, INVERSE type relays are, likely to provide
faster overall protection in applications where the @gvaWlable fault current
magnitudes vary significantly as a result of frequentychanges in the source
impedance due to system loading and switching.

The usual application of these relays requiresythree relays for multiphase
fault protection, one per phase, and a separate relay residually connected for
single-phase-to-ground faults. Typical extermal™@onnections for this appli-
cation are shown in Figure 9. Use of a sepdratenground relay is advantageous
because it can be set to provide more Sensitdive protection against ground
faults.

In the application of these relays “with downstream automatic reclosing
devices, the relay reset time shoudd be cofsidered. This is the time required
for the relay to go from the contacts-fully-closed position to the fully-open
position when set at the number 10, time dial. At lower time dial settings the
reset times are proportionately Jowew. The reset time of all VERY INVERSE and
EXTREMELY INVERSE relays is approximately 60 seconds. The reset time of all
INVERSE relays covered by these instructions is approximately 12 seconds.

When setting these relays go“ecoordinate with downstream relays, a coordination
time of from 0.25 to O0L40%seconds is generally allowed, depending on the
clearing time of the breaker involved and how accurately the relay time can be
estimated. These coordipation times include, in addition to breaker clearing
time, 0.10 seconds for relay overtravel and 0.17 seconds for safety factor.
For example, if théybreaker clearing time is 0.13 seconds (8 cycles), the
coordination timesWould be 0.40 seconds (0.13 + 0.10 + 0.17). If the relay
time is set for\the)specific current level at the site, and if it has been
tested, theyp safety® factor may be reduced to 0.07 seconds. Then if the
downstreamgbreakery time is 5 cycles (0.08 seconds), a minimum of 0.25 seconds
(0.08 + 09304+ 0407) could be allowed for coordination. If relay coordination
times are margifal or impossible to obtain, use the relay overtravel curves of
Figures 10, 117or 12 to refine the relay settings. First determine the relay
operating time necessary to just match the operating time of the downstream
relay, with “which coordination is desired. Determine the multiple of pickup
and_the necessary time dial setting to provide this relay operating time. Use
the“appbopriate curve of Figure 10, 11 or 12 to determine the overtravel time
in"percent of operating time, and covert this into real time. Add this time
toy the breaker time and the safety factor time and the original relay
operating time to determine the final relay operating time. Set the relay to
this value.

-4-
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Once the current in the relay operating coil is cut off, the relay contacts
will open in approximately 6 cycles (0.1 second) with normal adjustmemt “of
contact wipe. This permits the use of the relay in conjunction with
instantaneous reclosing schemes without risk of a false retrip whenwsthe
circuit breaker is reclosed on a circuit from which a fault has just been
cleared.

The instantaneous overcurrent unit present in the IFC51B, 53B andgZ7B relays
has a transient overeach characteristic as illustrated in Figure 134 This is
the result of the DC offset that is usually present in the 1jne“eurrent at the
inception of a fault. When determining the pickup setting fforWthis unit, the
transient overreach must be taken into consideration. The percent transient
overreach should be applied to increase the calculated pickup setting
proportionately so that the instantaneous unit will not ‘owerreach a downstream
device and thereby cause a loss of coordination ifi “the system protection
scheme. The operating time characteristics of this“unit“are shown in Figure
14,

CONSTRUCTION

The IFC induction disk relays consist ofy @=molded case, cover, support
structure assembly, and a connection plugy, to make up the electrical
connection. See Cover Figure and Figures 14,2, 3 and 19. Figures 2 and 3
show the induction unit mounted to the molhded support structure. This disk is
activated by a current-operating coil sniounteéd on either a laminated EE- or a
U-Magnet. The disk and shaft _assembly” carries a moving contact, which
completes the alarm or trip circuit whenwit touches a stationary contact. The
disk assembly 1is restrained by“a &gpiral spring to give the proper contact
closing current. Its rotation™s retarded by a permanent magnet mounted in a
molded housing on the support strueture.

The drawout connection/test_system for the Cl case, shown in Figure 19, has
provisions for 14 connectign peints, and a visible CT shorting bar located up
front. As the connectigniplug is withdrawn, it clears the shorter contact
fingers in the output gcontact circuits first. Thus, the trip circuit is
opened before any etheg circuits are disconnected. Next, current circuit
fingers on the case <onneétion block engage the shorting bar (located at the
lower front of the case) to short-circuit external current transformer
secondary connectigns. The window provides visual confirmation of CT
shorting. The gonnection plug then clears the current circuit contact fingers
on the casegzand finally those on the relay support structure, to de-energize
the drawout element’ completely.

There is3afHigh-Seismic target and seal-in unit mounted on the front to the
left of theyshaft of the time overcurrent unit (see Figure 1). The seal-in
unit has its¥coil in series and its contacts in parallel with the contacts of
the time overcurrent unit, such that when the induction unit contacts close,
the, seal-9n unit picks up and seals in. When the seal-in unit picks up, it
raises a target into view, which latches up and remains exposed until released
by préssing a reset button located on the upper left side of the cover.
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The IFC "B" model relays, in addition to the above, contain a high-seismi¢
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 shaft of the fime
overcurrent unit. Its contacts are normally connected in parallel withWthe
contacts of the time overcurrent unit, and its coil is connected in series
with the time overcurrent unit. When the instantaneous unit picks up, it
raises a target which latches up and remains exposed until it is released# The
same reset button that releases the target seal-in unit also reileases the
target of the instantaneous unit.

A magnetic shield, depicted in Figure 1, is mounted to the support, structure
of inverse and very inverse time overcurrent IFC relays (IFCS1/and IFC53), to
eliminate the proximity effect of external magnetic materiaids.

Both the High-Seismic target and seal-in unit and%the High-Seismic
instantaneous unit have the letters "Hi-G" molded intoftheir target blocks to
distinguish them as High-Seismic units. Seismic Fragility lLevel exceeds peak
axial acceleration of 10g's (49 ZPA) when testedjusing a biaxial multi-
frequency input motion to produce a Required Response Spectrum (RRS) in
accordance with the IEEE Proposed Guide for Seismic‘Festing of Relays, P501,
May, 1977.

RATINGS

The relays are designed for operationin an ambient air temperature from
-200C to +55 C.

TIME OVERCURRENT UNIT

Ranges for the time overcurrentapunit _are shown in Table I.

JABLE I
Relay Frequency (Hertz) Current Range (Amperes)
IFC51A & B -
IFC53A & B 50 "and 60 0.5 4.0
IFC77A & B 1.0 - 12.0

The current taps are selected with two sliding tap screws on an alphabetically
labeled tap block.

The tap screwwsettings are as listed in Table II, on page 20, for each model
of relayfandftap®range.

The one-secend thermal ratings are listed in Table III.
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TABLE III
Model Time Overcurrent Unit One Second Rating Any Tap K
(Amperes) (Amperes)
1FC51 0.5 - 4.0 128 16384
1.0 - 12.0 260 67600
1FC53 0.5 - 4.0 140 19600
1.0 - 12.0 260 67600
IFC77 0.5 - 4.0 84 7056
1.0 - 12.0 220 48400

Ratings less than one second may be calculated according te the formula

I =JK/T, where T is the time in seconds thatwthe current flows.

The continuous ratings for the time overcurrémnt ‘unit are shown in Tables IV
and V.

TABLE IV
0.5 - 4.0 Ampere Range Ratings

Tap
Model 0.5 0.6 0.7 0.89%.0. 4.2 1.5 2.0 2.5 3.0 4.0
IFC51 1.6 1.8 2.0 2.1 42.3 2.7 3.0 3.5 4.0 4.5 5.0
IFC53 3.8 4.0 4.244.4,4.7 5.0 5.3 5.8 6.2 6.6 7.1
\[LFC77 2.5 2.7 3.0 _3% 3.6 4.0 4.5 5.2 5.9 6.5 7.5
TABLE V
1.0 - 2.0 Ampere Range Ratings
Tap li
Model 1.0 1.2 1.5 "240,72.5 3.0 4.0 5.0 6.0 7.0 8.0 10.0 12.0f
IFC51 3.7 4.1 46 53 6.0 6.5 7.6 8.5 9.3 10.0 10.8 12.1 13.2]
IFC53 6.8 7.1 7.%,8.3 8.8 9.4 10.3 11.0 11.6 12.4 12.6 13.5 14.4
IFC77 5.8 6.4f 7.2 8.4 9.4 10.4 12.1 13.6 15.1 16.4 17.6 19.8 21.8f

HIGH-SEISMIC _INSTANTANEOUS UNIT

The instantanedus coil is tapped for operation on either one of two ranges (H
or L). Sele¢tion of the high or low range is determined by the position of
the 1ink located on the top of the support structure (see Figure 2 and Table
VI).
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TABLE VI
One
High-Seismic Continuous Second
Instantaneous Link Range Rating Rating
Unit (Amps) Position (Amps) (Amps) (Amps) K
- L 2 -10 2.7
2 50 H 0 -5 7.5 130 16,900
_ L 6 - 30 10.2
6 - 150 " 30 - 150 19.6 260 67,600

The range is approximate, which means that the 2-10,%10-50 may be 2-8,
8-50. There will always be at least one ampere “overlap between the
maximum L setting and the minimum H setting. ““Whenever possible, be
sure to select the higher range, since it Mas, the higher continuous
rating.

Higher currents may be applied for shorter lengths of time in
accordance with the formula:

I = VK/T
Since the instantaneous unit coil is ingSeries with the time overcurrent unit
coil, see Tables III, IV, V and VI to(determine the current-limiting element
for both continuous and short-timedratingss o,

HIGH-SEISMIC TARGET AND SEAL-INAUNIT

Ratings for the target and sea)~in unit are shown in Table VII.

TABLE VII
Tap

0.2 2
DC Resistance %, 10% (ohms) 8.0 0.24
Min. Operatingg (Amps) +0 -60% 0.2 2.0
Carry Continuous (Amperes) 0.3 3
Carry 30 Amps for (sec.) 0.03 4
Carxy 10/Amps for (sec.) 0.25 30 .
60 Hz%\Impédance (ohms) 68.6 0.73 '

If the tripping current exceeds 30 amperes, an auxiliary relay should be used,
the connections being such that the tripping current does not pass through the
contacts or the target and seal-in coils of the protective relay.

CONTACTS

The \current-closing rating of the contacts is 30 amperes for voltages not
exceeding 250 volts. The current-carrying rating is limited by the ratings of e
the seal-in unit.



GEK-45375

BURDENS

Burdens for the time overcurrent unit are given in Table VIII.

TABLE VIII

Min Burdens at Min. Burdens in Ohms

Tap Pickup Min. Tap (Z) Times Pdckup
Model Hz Range Amps (Ohms)

R JY Z 3 10 20
IFcs1 60  0-5- 4.0 0.5 5.43 21.53 22.20 12.55 5ald %3.29
1.0-12.0 1.0 1.47 5.34 5.54 3.09 (1/28% 0.82
IFcs3 60  0.5- 4.0 0.5 1.52 4.23 4.50 4.4A, 3.0 1.93
1.0-12.0 1.0 0.38 1.06 1.13 1,1 0.78 0.49
IFC77 60 0.5- 4.0 0.5 1.5 2.36 2.82 2.86,.2.93 2.76
1.0-12.0 1.0 0.59 0.43 0.73 0.74 0.75 0.70
IFcs1 50  0.5- 4.0 0.5 4.53 17.95 18.50 11.45 4.28 2.70
1.0-12.0 1.0 1.22 4.45 4.62 2.58 1.07 0.68
IFcs3 50  0.5- 4.0 0.5 1.27 3.52 3.75/ 13.72 2.58 1.61
1.0-12.0 1.0 0.32 0.88 0.94 0.93 0.65 0.41
IFc77 5o  0.5- 4.0 0.5 1.29 1.97,. 2.35% 2.38 2.44 2.30
1.0-12.0 1.0 0.49 0.36 %, 0%61 0.62 0.63 0.58

Note: The impedance values given are thosesfor minimum tap of each range; the
impedance for other taps at pickup,current (tap rating) varies inversely
(approximately) as the square of the tap rating. For example, an IFC77
60 Hz relay with 0.5 - 4.0 amp™cange has an impedance of 2.82 ohms on the
0.? amp tap. The impedance/of the 2.0 amp tap is (0.5/2.0)2 x 2.82 =
0.176 ohms.

The High-Seismic instantaneoussunit burdens are listed in Table IX.

TABLE IX
High- Min'. Burdens at Min. Burdens in Ohms
Seismic Pick- Pickup Min. Tap (Z) Times Pickup
Inst. Hz Link "R@nge, up (Ohms)
Unit Posi-u(Amps) Amps
(Amps) tion R JY JA 3 10 20
250 60 L 2-10 2 0.750 0.650 0.982 0.634 0.480 0.457
H 10-50 10 0.070 0.024 0.079 0.072 0.071 0.070
6-150 60y, L 6-30 6 0.110 0.078 0.135 0.095 0.081 0.079
H 30-150 30 0.022 0.005 0.023 0.022 0.022 0.022
2_504 50 L 2-10 2 0.625 0.542 0.827 0.528 0.400 0.380
H 10-50 10 0.058 0.020 0.062 0.060 0.059 0.058
6-150 50/'L 6-30 6 0.092 0.065 0.112 0.079 0.068 0.066
H 30-150 30 0.018 0.004 0.019 0.018 0.018 0.018
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CHARACTERISTICS

TIME OVERCURRENT UNIT

Pickup

Pickup in these relays 1is defined as the current required teor close the
contacts from the 0.5 time dial position. Current settings are madep)by means
of two movable leads which connect to the tap block at the top%of ithe support
structure (see Figure 1). The tap block is marked A through J%wA“through M or
A through N. See the nameplate on the relay for tap settings.

Example: The 2 amp tap for a 1 to 12 IFC77 time overcurrent velay requires one
movable lead in position D and the other in positien/H.

Operating Time Accuracy

The IFC relays should operate within X 7% orgf the time dial setting times

0.10 second, whichever is greater, of the published “time curve. Figures 6-8
and 20-22 show the various time-current chaxacteristics for the IFC relays.
The setting of the time dial determines the “length of time required to close
the contacts for a given current. The highew the time dial setting, the
longer the operating time.

The contacts are just closed when the fimeypdial is set to 0. The maximum time
setting occurs when the time dial isyset/{to 10 and the disk has to travel its
maximum distance to close the contacts.

Reset

The unit resets at 90% of the “minimum closing current. Reset times are
proportionate to the time dial Settings. The time to reset to the number 10
time dial position when the ¢uUrrent is reduced to 0 is approximately 60
seconds for the IFC53% andy 77 relays. The IFC51 relay will reset in
approximately 12 secondsg@frem the same number 10 time dial.

HIGH-SEISMIC INSTANTANEQUS “UNIT

The instantaneous unit has a 25 to 1 range with a tapped coil. There are high
and low ranges, selhectéd by means of a link located on the top of the support
structure. SeelFigure 1. The time-current curve for the instantaneous unit
is shown ingFiqurewld.

HIGH-SEISMICATARGET AND SEAL-IN UNIT

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

RECEIVING, HANDLING AND STORAGE

These, relays, when not included as part of a control panel, will be shipped in
cartons designed to protect them against damage. Immediately upon receipt of
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a relay, examine it for any damage sustained in transit. If injury or damage
resulting from rough handling is evident, file a damage claim at once with the
transportation company and promptly notify the nearest General ElectrictSales
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 besstored in
their original cartons in a place that is free from modsture, dust and
metallic chips. Foreign matter collected on the outside ofi thencase may find
its way inside when the cover is removed, and cause trouble {in/ the operation
of the relay.

ACCEPTANCE TESTS

Immediately upon receipt of the relay, an inspéction® and acceptance test
should be made to insure that no damage has gbeen fsustained in shipment and
that the relay calibrations have not been disturbed¥ If the examination or
test indicates that readjustment 1is necessary, wrefer to the section on
SERVICING.

These tests may be performed as part of the “mstallation or of the acceptance
tests, at the discretion of the user.

Since most operating companies useg, different procedures for acceptance and
installation tests, the following’ section” includes all applicable tests that
may be performed on these relays.

VISUAL INSPECTION

Check the nameplate stamping” {o/ insure that the model number, rating and
calibration range of the relay weceived agree with the requisition.

Remove the relay from iEts“ease and check by visual inspection that there are
no broken or cracked ymelded parts or other signs of physical damage.

MECHANICAL INSPECTIQ@N

1. There should™be™ho noticeable friction when the disk is rotated slowly
clockwise. (\Theldisk should return by itself to its rest position.

2. Makeg'supe “the control spring is not deformed, nor its convolutions
tangledfor sgouching each other.

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 héand; there should be at least 1/64" wipe on the seal-in and the
instantaneous contacts.

&, \The targets in the seal-in unit and in the instantaneous unit must come
into view and latch when the armatures are operated by hand and sheuld
unlatch when the target release button is operated.

-11-
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5. Make sure that the brushes and shorting bars agree with the internal
connections diagram.

6. Check that all screws are tight.

CAUTION f
SHOULD THERE BE A NEED TO TIGHTEN ANY SCREWS, DO NOT OVERTIGH®EN, TO
PREVENT STRIPPING.

DRAWOUT RELAY TESTING

The IFC relays may be tested without removing them from théhpanel by using the
12XCA11Al1 four-point test probes. The 12XCA11A2 four-paejnt Ttest probe makes
connections to both the relay and the external cireuitwy, which provides
maximum flexibility but requires reasonable care, sinCe a&CT shorting jumper
is necessary when testing the relay. The CT circuit®may also be tested by
using an ammeter instead of the shorting jumper. See the test circuit in
Figure 15.

GENERAL POWER REQUIREMENTS

A1l alternating current (AC) operated dewvices® are affected by frequency.
Since non-sinusoidal waveforms can be analyzed@as a fundamental frequency plus
harmonics of the fundamental frequency,mit®follows that AC devices (relays)
will be affected by the applied wavefiorm.3 Therefore, in order to properly
test AC relays it is essential toguSe al . sine wave of current and/or voltage.
The purity of the sine wave (ide.,/ its freedom from harmonics) cannot be
expressed as a finite number for%@ny particular relay; however, any relay
using tuned circuits, R-L or RC “metworks, or saturating electromagnets (such
as time overcurrent relays) wotld be essentially affected by non-sinusoidal
waveforms. Hence a resistanceslgmited circuit, as shown in Figures 16-18, is
recommended.

TIME OVERCURRENT UNIT

Rotate the time dialaslowly and check by means of a lamp that the contacts
just close at the 0 timendial setting.

The point at which“the contacts Jjust close can be adjusted by running the
stationary contag¢t brush in or out by means of its adjusting screw.

With the gontagets just closing at No. 0O time setting, there should be
sufficientd gap between the stationary contact brush and its metal backing
strip to enstire @pproximately 1/32" wipe.

The minimum current at which the contacts will just close is determined by the
tap setting in the tap block at the top of the support structure. See
CHARACTERISTICS section.

The \pickup of the time overcurrent unit for any current tap setting is
adjusted by means of a spring-adjusting ring. See Figure 1. The spring-

-12-
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adjusting ring either winds or unwinds the spiral control spring (see Figure
1). By turning the ring, the operating current of the unit may be bFought
into agreement with the tap setting employed, if this adjustment has been
disturbed. This adjustment also permits any desired setting intermediate
between the various tap settings to be obtained. If such adjustment is
required, it is recommended that the higher tap be used. It should be noted
that the relay will not necessarily agree with the _time current
characteristics of Figures 6-8 and 20-22 if the relay has, beeng@ddjusted to
pick up at a value other than tap value, because the torque lewel ,of the relay
has been changed.

Time Setting

The setting of the time dial determines the length of ®ime/ the unit requires
to close the contacts when the current reaches a predetermined value. The
contacts are just closed when the time dial is set “om. 0. When the time dial
is set on 10, the disk must travel the maximum amount®to close the contacts
and therefore this setting gives the maximum time ‘setting.

The primary adjustment for the time of operation, o the unit is made by means
of the time dial. However, further adjustmemt is obtained by moving the
permanent magnet along its supporting sheWf moving the magnet toward the disk
and shaft decreases the time, while moving" ithaway increases the time.

Pickup Test

Set the relay at 0.5 time dial gosition”and the lowest tap. Using the test
connections in Figure 16, the mdin 4init should close the contacts within * 3%
of tap value current for 60 HZyrelays and within ¥ 7.5% of tap value current
for 50 Hz relays.

Time Test
Set the relay at No. 5*time dijal setting and the lowest tap. Using the test

connections in Figure @6ynapply five times tap current to the relay. The
relay operating time toWclose its contact is listed in Table X.

TABLE X
Relay Hz Time (seconds)
Min. Max.
IFG51 50 and 60 1.76 1.80
IBC53 50 and 60 1.28 1.34
1FC77 50 and 60 0.89  0.95 ]

HIGH-SEISMIC INSTANTANEQUS UNIT

Make sure that the instantaneous unit link is in the correct position for the
range, in which it is to operate. See the Internal Connections Diagram, Figure
5,.and connect as indicated in the test circuit of Figure 17. Whenever
possiible, use the higher range, since the higher range has a higher continuous
rating.
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Setting the High-Seismic Instantaneous Unit

The instantaneous unit has an adjustable core located at the top of the umnit
as shown in Figure 1. To set the instantaneous unit to a desired pickup,
loosen the Tocknut and adjust the core. Turning the core clockwise decreases
the pickup; turning the core counterclockwise increases the pickups., Bring up
the current slowly until the unit picks up. It may be necessarygsto repeat
this operation until the desired pickup value is obtained. Onge the desired
pickup value is reached, tighten the locknut.

CAUTION
REFER TO TABLE VI FOR THE CONTINUOUS AND ONE-SECOND™RATINGS OF THE
INSTANTANEQUS UNIT. DO NOT EXCEED THESE RATINGSy WHEN APPLYING

CURRENT TO THE INSTANTANEOUS UNIT.

The range of the instantaneous unit (see Table ML) mustibe obtained between a
core position of 1/8 of a turn from fullN cPockwise and 20 turns
counterclockwise from the full clockwise posationd, Do not leave the core in
the full clockwise position.

HIGH-SEISMIC TARGET AND SEAL-IN UNIT

The target and seal-in unit has an operating coil tapped at 0.2 and 2.0
amperes. The relay is shippped fromy, the factory with the tap screw in the
higher ampere position. The tapgscrew 95 the screw holding the right-hand
stationary contact. To change theytap setting, first remove one screw from
the left-hand stationary contactyand, place it in the desired tap. Next,
remove the screw from the undesiwed tap and place it on the 1left-hand
stationary contact where the firsty,screw was removed (see Figure 1). This
procedure is necessary to prevent the right-hand stationary contact from
getting out of adjustment. [Screws should never be left in both taps at the
same time.

Pickup and Dropout Test

1. Connect reldy_ studs 1 and 2 (see the test circuit of Figure 18) to
a DC source of proper frequency and good waveform, using an ammeter
and loadwboXx*so that the current can be controlled over a range of
0.1, to\240 Jamperes.

2. Furn, the, time dial to the ZERO TIME DIAL position.

3. Inerea@se the current slowly until the seal-in unit picks up. See
TabTe XI.

4. Move the time dial away from the ZERO TIME DIAL position; the seal-
in unit should remain in the picked-up position.

54 Decrease the current slowly until the seal-in unit drops out. See
Table XI.

-14-
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TABLE XI
Tap Pickup Current Dropout Current
0.2 0.12 - 0.20 .05 or more
2.0 1.2 - 2.0 .50 or more
INSTALLATION

The relay should be installed in a clean, dry location, freegfrom” dust, and
well lighted to facilitate inspection and testing.

The relay should be mounted on a vertical surface. The, outline and panel
drillings are shown in Fiqures 23 and 24. Fiqure 23 shaws the semi-flush
mounting (necessary for high seismic capability), and_Figupe 24 shows various
methods of surface mounting.

The internal connection diagrams for the relays dre/'shown in Figures 4 and 5.
Typical external connections are shown in Figute, 9.

INSTALLATION TESTS

The following tests are to be performed atithe time of installation:

Time Overcurrent Unit

Set the tap block to the desiredstap (setting and the time dial to the 0.5
position. Using the test circuif in Figure 16, gradually apply current until
the contacts just close. This“walue of current is defined as pickup, and
should be within 3% of tap valuenfora60 Hz relays and within 7.5% of tap value
for 50 Hz relays.

Check the operating time ate SOme multiple of tap value and the desired time
dial setting. This multiple ©f tap value may be 5 times tap rating or the
maximum fault current fow whieh the relay must coordinate. This value is left
to the discretion of thé user.

High-Seismic Target andySeal-In Unit

1. Make sure thatythe tap screw is in the desired tap.
2. Performypickup/and dropout tests as outlined in ACCEPTANCE TESTS section.

High-SeigsmicgInstantaneous Unit

1. SelectWhthe desired range by setting the link in the proper position (see
Figure 1 and the Internal Connections Diagram, Figures 4 and 5).
Whenever possible, be sure to select the higher range, since it has a
higher continuous rating.

2. Set the instantaneous unit to pick up at the desired current level. See
Setting the High-Seismic Instantaneous Unit in the ACCEPTANCE TESTS
section.
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A11 the tests described above under INSTALLATION TESTS must be performed at
the time of installation. In addition, if those tests described undergthe
ACCEPTANCE TESTS section were not performed prior to installation, it is
recommended they be performed at this time.

PERIODIC CHECKS AND ROUTINE MAINTENANCE

In view of the vital role of protective relays in the operation’ ofy a power
system, it is important that a periodic test program be folhlowed. It is
recognized that the interval between periodic checks will vary depending upon
environment, type of relay and the user's experience with peniedic testing.
Until the user has accumulated enough experience to select  the test interval
best suited to his individual requirements, it is suggested that the following
points be checked at an interval of from one to two years.

These tests are intended to ensure that the relays 4have™®not deviated from
their original setting. If deviations are encounteredy, the relay must be
retested and serviced as described in this manual.

TIME OVERCURRENT UNIT

1. Perform pickup test for the tap settimg in, service, as described in the
INSTALLATION section.

2. Perform the time tests as describedgi, the INSTALLATION section.

HIGH-SEISMIC INSTANTANEOUS UNIT

Check that the instantaneous unt picks up at the desired current level, as
outlined in the ACCEPTANCE TESTS seeation.

HIGH-SEISMIC TARGET AND SEAL-INTUNIT

1. Check that the unit @icks up at the values shown in Table XI.
2. Check that the unitadropsvout at 25% or more of tap value.
CONTACT CLEANING

For cleaning fine _silvwer relay contacts, a flexible burnishing tool should be
used. This cansjgsts of an etched-roughened strip of flexible metal,
resembling a_“supeffine file. The polishing action is so delicate that no
scratches are Teft, yet it will clean off any corrosion thoroughly and
rapidly. Theg flexibility of the tool insures the cleaning of the actual
points of contact. Never use knives, files, or abrasive paper or cloth of any
kind to clean“fine silver contacts. A burnishing tool as described above can
be obtained from the factory.
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COVER CLEANING

The clear Lexan<:>cover should be cleaned with a soft cloth and water {onlys
Cleaning solutions should not be used.

SYSTEM TEST

Although this instruction book is primarily written to check and set the IFC
relay, overall functional tests to check the system operation®are®recommended,
at intervals based on the customer's experience.

SYSTEM TEST

Although this instruction book 1is primarily written to ‘Gheck“and set the IFC
relay, overall functional tests to check the system opé¥ation are recommended,
at intervals based on the customer's experience.

SERVICING

TIME OVERCURRENT UNIT

If it is found during installation or périodig testing that the time over-
current unit is out of limits, the unit maysbeyrecalibrated as follows:

Pickup Tests

Rotate time dial to No. O time dial Settimg and check by means of a lamp that
the contacts just close.

The point at which the contactsjust close can be adjusted by running the
stationary contact brush in off out “by means of its adjusting screw. This
screw should be held securely ¥nfits support.

With the contacts jus® closing at No. O time setting, there should be
sufficient gap between ghe ‘Stationary contact brush and its metal backing
strip to ensure approximately®1/32" wipe.

The pickup of the upit for any current tap setting is adjusted by means of a
spring-adjusting ring. By turning the ring, the operating current of the unit
may be brought Jintowagreement with the tap setting employed, if for some
reason this adjustment has been disturbed. This adjustment also permits any
desired setting, intermediate between the various tap settings to be obtained.
If such adgustment is required, it is recommended that the higher tap setting
be used. £ It¥ should be noted that the relay will not necessarily agree with
the time-cukrent characteristics of Figures 6-8 and 20-22 if the relay has
been adjusted¥to pick up at a value other than tap value, because the torque
level of the relay has been changed.

Connéct the operating coil terminals to a source of the proper frequency and

goddywave forem having a voltage of 110 or more, with resistance load boxes for
setting the current (see Test circuit of Figure 16).
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With the tap block set for the lowest tap and the time dial set where contacCts

are just open, adjust the control spring to just close the contacts withipwthe
limits given in Table XII, which are * 1% of the tap amps.

TABLE XII
Tap Range Tap Min. Amps Max. Amps
0.5 - 4 0.5 .495 #505
1.0 - 12.0 1.0 .99 1.01

It should never be necessary to wind up the control spring @djuster more than
300 (one notch) or to unwind it more than 1200 (four notches) (from the factory
setting to obtain the above pickup setting.

Time Tests

With the tap block set for the lowest tap and the gtime dial at No. 5 setting,
apply 5 times tap current to the relay.

Adjust the position of the drag magnet assembly to obtain an operating time as
listed in Table XIII.

TABLE XIPI
Relay Time (Seconds)
Min. Max.
IFC51 1.76 1.80
IFC53 1.29 1.33
IFC77 0.90 0.94

It would be preferable to adjust ‘the operating time as nearly as possible to
1.78, 1.31 or 0.92 seconds.mwlhe drag magnet assembly should be approximately
in the middle of its_ travels The drag magnet assembly is adjusted by
loosening the two screws §ectming it to the support structure (see Figure 1).
Moving the drag magnet towawrds the disk and shaft decreases the operating time
and moving the dragemagnet away from the disk and shaft increases the
operating time. The_serews securing the drag magnet assembly to the support
structure must be tjightgbefore proceeding with other time checks.

Mechanical Adjustment

The disk dees mot™have to be in the exact center of either air gap for the

relay to perférm €orrectly. Should the disk not clear all gaps, however, the
following“adjustment can be made.

1. Determine which way the disk must be aligned to clear all gap surfaces by
0.010,inch.

2., Remove the drag magnet assembly by loosening the two screws securing it
to the support structure. The screws need not be removed.

3% Loosen the upper pivot bearing set screw (1/16" hex wrench) slightly, so
the upper pivot can move freely. Do not remove the set screw from the
support structure.
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4. Loosen the jewel bearing set screw as in 3 above.

(82
.

Apply a slight downward finger pressure on the upper pivot and tura,_the
jewel bearing screw, from the underside of the support structure, to

position the disk as determined in 1 above.

6. Turn the jewel bearing screw 1/8 turn clockwise and tightem the upper
pivot set screw to 2.5 - 3.5 inch pounds of torque.

7. Turn the jewel bearing screw 1/8 turn counterclockwise.Nlhis will lower
the disk and shaft assembly approximately 0.005" and permit proper end-
play. The shaft must have 0.005 - 0.010" of end-play.

8. Tighten the jewel bearing set screw to 2.5 - 3.5 inch “peunds of torque.

9. Rotate the disk through the electromagnet gap._ The disk could clear the
gap surfaces by 0.010" and be within 0.005" flatness. If the disk is not
within 0.005" flatness, the disk should be{weplaced.

10. Reinstall the drag magnet assembly andieheck that the disk has at least
0.010" clearance from the drag magnet ,assembly” surfaces.

11. Tighten the drag magnet assembly moumnting®Screws with 7-10 inch pounds of
torque, after securely seating the_assembly and positioning it according
to the Time Test above (page 18).

HIGH-SEISMIC INSTANTANEQUS UNIT

1. Both contacts should close at,the,same time.

2. The backing strip should{bg¢ se formed that the forked end (front) bears
against the molded stripmunder the armature.

3. With the armature against’ the pole piece, the cross member of the "T"
spring should be in{a herizontal plane and there should be at least 1/64"
wipe on the contacts. Check this by inserting a 0.010" feeler gage
between the front%half of the shaded pole and the armature when held
closed. Conta¢ts should close with feeler gage in place.

4. Since mechahical adjustments may affect the Seismic Fragility level, it
‘ is advised “that no mechanical adjustments be made if seismic capability
is of goncern.

HIGH-SEISMEGI TARGET AND SEAL-IN UNIT

Check 1 and 2 as described under INSTANTANEOUS UNIT.

To check the wipe of the seal-in unit, insert a 0.010" feeler gage between the
plastic residual of the armature and the pole piece with the armature held
closed.y Contacts should close with feeler gage in place. Since mechgnical
adjustments may affect the Seismic Fragility level, it 1is advised that no
mechanical adjustments be made if seismic capability is of concern.
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RENEWAL PARTS

It is recommended that sufficient quantities of renewal parts be carriedwin
stock to enable the prompt replacement of any that are worn, broken of
damaged.

When ordering renewal parts, address the nearest Sales Office of the Gepneral
Electric Company, specify quantity required, name of the part wanted, and give
complete model number of the relay for which the part is reQuired. If
possible, give the General Electric requisition number on whith the relay was
furnished.

Since the last edition, changes have been made in Table IX @amnd ‘Rigures 23 & 4.
TABLE II (SEE PAGE 6)
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TIME OVERCURRENT
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Figure 1 (8042708) Type IFG53B Relay, Removed from Case, Front View
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Figure 2 (8042711) Type IFC53B Relay, Removed from Case, Rear View
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SUPPORT
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SHADING
RING

EE-MAGNET AND
TAPBLOCK ASSEMBLY
TIME-OVERCURRENT UNIT

Figure 3 (8042750) Type IFC77B Relay, Removed from Case, Rear View
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MULTPLES OF PICK-UP SETTING

Figure 7

(0108B8944-3) 60 Hertz Time-Current Characteristics
for Relay Types IFC53A and IFC53B
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Figure 19 (8042715) Cross Section of IFC Drawout Case Showing Shorting Bar
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Figure 20 (0108B8973-0) 50 Hertz Time-Current Characteristics
for Relay Types IFC51A and IFC51B
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Figure 21 (0108B8974-0) 50 Hertz Time-Current Characteristics
for Relay Types IFC53A and IFC53B

-36-

J



TIME IN SECONDS

83888

8

0

v

GEK-45375

$ % % 33EIit P FRRERERE
$ 3218 il

-
§ 323t
§ 82 ,

4.7 901 2 3 4 s 07 [R1] 20 » “° '7.."! ]
L _J
L]
700
]
]
L ]
»
200
Al J
]
]
7
]
t ]
“
»
\\\} .
NN "
TS 4
ARYIWY :
AN A .
TN '
m AV AN
\ X *
3
AN
) N 2
\ \
\ \.\\
N
\ A AN A '
A\ .
AN \ K .
B\ a
NN B
L A Y Y N\ .
X, AR
AN N
AN N AR
3 AN IO RN 3
N\ N - A=
N NSNS s
N N M—7
N \\ \:“"6 é
NSNS &
h ‘;’ ) :.
3 ] ‘s &
1Ttz = ::s
I [a) .
SN "
(V%)
— [ ™
- lE - ©
TIME UNIT
.2
l
L
S 870081 2 3 5 0 e 010 2 » o se “1.“.! ! ! ! ! § !!!! : : ! ‘ ‘!“"‘

MULTIPLES OF PICK UP SETTING

Figure 22

(0108B8975-0) 50 Hertz Time-Current Characteristics
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TIME OVERCURRENT RELAYS
TYPES
IFC51A and 51B
IFC43A and 53B
IFC77A and 77B

DESCRIPTION

The type IFC relays covered by these instructions are extended, ramnge, single
phase, time overcurrent relays. The various time-currentmycharacteristics
available are as follows:

IFC51A, IFC51B - Inverse time
IFC53A, IFC53B - Very inverse time
IFC77A, IFC77B - Extremely inverse“time

The IFC51B, 53B and 77B relays also include a hinged-armature instantaneous
overcurrent wunit, which provides instantanebus " tripping at high current
levels. The instantaneous unit is not includedyin  the IFC51A, 53A or 77A
relays. Both the time overcurrent unit and@the Snstantaneous overcurrent unit
are described in detail in the section, ony CONSTRUCTION. Each relay is
equipped with a dual-rated target and seal-dn unit.

When semiflush mounted on a suitable panel§, these relays have a high seismic
capability, including both the target /Seal-in unit and the instantaneous
overcurrent unit when it is supplieds, “Also, these relays are recognized under
the Components Program of Underwrgters Laboratories, Inc.

The relay is mounted in a size "€l “drawout case of molded construction. The
outline and panel drilling aregshown, in Figures 23 and 24. The relay internal
connections are shown in Figure 4 fier the IFC51A, 53A and 77A, and in Figure 5
for the IFC51B, 53B and 77B.

APPLICATION

Time overcurrent relays axe used extensively for the protection of utility and
industrial power distwibution systems and frequently for overload backup
protection at othef logations. The EXTREMELY INVERSE time charactersistics,
Figures 10 and 22, "of the IFC77A and 77B relays are designed primarily for use
where they aref required to coordinate rather closely with power fuses,
distributionqcutouts and reclosers. They also provide maximum tolerance to
allow for goldyload pickup such as results from an extended service outage,
which result® in*a heavy accumulation of Tloads of automatically controlled
devices such as’ refrigerators, water heaters, water pumps, oil burners, etc.
Such load aec@émulations often produce inrush currents considerably in excess
of feeder full load current for a short time after the feeder is energized.

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 NEMA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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The EXTREMELY INVERSE time characteristic often permits successful pickup of
these loads and at the same time provides adequate fault protection.

The VERY INVERSE time characteristics, Figqures 7 and 21, of the IFC53A and 53B
relays are likely to provide faster overall protection in applications where
the available fault current magnitude remains fairly constant due 4o a
relatively constant generating capacity. The variation in the magnitude of
fault current through the relay is therefore mainly dependents upon the
location of the fault with respect to the relay.

The INVERSE time overcurrent characteristics, Figures 6 and 204 of the IFC51A
and 51B relays tend to make the relay operating time less“dependent upon the
magnitude of the fault current than in the case of VERY INVERSE and EXTREMELY
INVERSE devices. For this reason, INVERSE type relaysgqarenldikely to provide
faster overall protection in applications where the ,available fault current
magnitudes vary significantly as a result of frequent®changes in the source
impedance due to system loading and switching.

The usual application of these relays requiresythree relays for multiphase
fault protection, one per phase, and a separdte,relay residually connected for
single-phase-to-ground faults. Typical external ‘€onnections for this appli-
cation are shown in Figure 9. Use of a sepamate®ground relay is advantageous
because it can be set to provide more sgensitive protection against ground
faults.

In the application of these relaws “with downstream automatic reclosing
devices, the relay reset time shoudd be considered. This is the time required
for the relay to go from the cantagts-fully-closed position to the fully-open
position when set at the number 10%time, dial. At lower time dial settings the
reset times are proportionatelyglower, The reset time of all VERY INVERSE and
EXTREMELY INVERSE relays is approximately 60 seconds. The reset time of all
INVERSE relays covered by these imngtructions is approximately 12 seconds.

When setting these relays o ‘¢e6rdinate with downstream relays, a coordination
time of from 0.25 to 0.40"%seconds is generally allowed, depending on the
clearing time of the bmeaker involved and how accurately the relay time can be
estimated. These coordimation times include, in addition to breaker clearing
time, 0.10 seconds for «elay overtravel and 0.17 seconds for safety factor.
For example, if theWbreaker clearing time is 0.13 seconds (8 cycles), the
coordination timef would be 0.40 seconds (0.13 + 0.10 + 0.17). If the relay
time is set #or “the/ specific current level at the site, and if it has been
tested, thef” safety factor may be reduced to 0.07 seconds. Then if the
downstreamf bregdker”time is 5 cycles (0.08 seconds), a minimum of 0.25 seconds
(0.08 + 0.704+ 0407) could be allowed for coordination. If relay coordination
times are marginal or impossible to obtain, 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
relaygwith which coordination is desired. Determine the multiple of pickup
andgthe necessary time dial setting to provide this relay operating time. Use
the "appropriate curve of Figure 10, 11 or 12 to determine the overtravel time
in percent of operating time, and covert this into real time. Add this time
to\ the breaker time and the safety factor time and the original relay
operating time to determine the final relay operating time. Set the relay to
this value.

-4-
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Once the current in the relay operating coil is cut off, the relay contdcts
will open in approximately 6 cycles (0.1 second) with normal adjustment®of
contact wipe. This permits the use of the relay in conjunction with
instantaneous reclosing schemes without risk of a false retrip when,_ the
circuit breaker is reclosed on a circuit from which a fault has just been
cleared.

The instantaneous overcurrent unit present in the IFC51B, 53B and_77B relays
has a transient overeach characteristic as illustrated in Figures13. This is
the result of the DC offset that is usually present in the lineycu¥rent at the
inception of a fault. When determining the pickup setting gfom, this unit, the
transient overreach must be taken into consideration. The gpercent transient
overreach should be applied to increase the calculatedwpickup setting
proportionately so that the instantaneous unit will notaoverreach a downstream
device and thereby cause a loss of coordination inmthessystem protection
scheme. The operating time characteristics of thisfunityare shown in Figure
14.

CONSTRUCTION

The IFC induction disk relays consist @f'wa ‘wolded case, cover, support
structure assembly, and a connection ypltig to make up the electrical
connection. See Cover Figure and Figures™, 2, 3 and 19. Fiqures 2 and 3
show the induction unit mounted to the m@lded®support structure. This disk is
activated by a current-operating coil meunted on either a laminated EE- or a
U-Magnet. The disk and shaft assembly, carries a moving contact, which
completes the alarm or trip circuit“when it touches a stationary contact. The
disk assembly 1is restrained byfa spiral spring to give the proper contact
closing current. Its rotationgisWretarded by a permanent magnet mounted in a
molded housing on the support structure.

The drawout connection/test system for the Cl case, shown in Figure 19, has
provisions for 14 connectioA¥poimts, and a visible CT shorting bar located up
front. As the connection, plug is withdrawn, it clears the shorter contact
fingers in the output _Gentaet circuits first. Thus, the trip circuit is
opened before any other Ccircuits are disconnected. Next, current circuit
fingers on the case“connection block engage the shorting bar (located at the
lower front of the “ease) to short-circuit external current transformer
secondary connections¢ The window provides visual confirmation of CT
shorting. The conneetdion plug then clears the current circuit contact fingers
on the case and finally those on the relay support structure, to de-energize
the drawout “elemént/completely.

There 1isl a #High-Seismic target and seal-in unit mounted on the front to the
left of thé shaft of the time overcurrent unit (see Figure 1). The seal-in
unit has itSycoil in series and its contacts in parallel with the contacts of
the time overcurrent unit, such that when the induction unit contacts close,
the seal-in unit picks up and seals in. When the seal-in unit picks up, it
raises a target into view, which Tatches up and remains exposed until released
by.pressing a reset button located on the upper left side of the cover.
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The IFC "B" model relays, in addition to the above, contain a high-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 shaft of the time
overcurrent unit. Its contacts are normally connected in parallel with{the
contacts of the time overcurrent unit, and its coil is connected in series
with the time overcurrent unit. When the instantaneous unit picks up, it
raises a target which latches up and remains exposed until it is released.,The
same reset button that releases the target seal-in unit also releases the
target of the instantaneous unit.

A magnetic shield, depicted in Figure 1, is mounted to the suppowt Structure
of inverse and very inverse time overcurrent IFC relays (IFC51 and 1FC53), to
eliminate the proximity effect of external magnetic materials.

Both the High-Seismic target and seal-in unit andy the” High-Seismic
instantaneous unit have the letters "Hi-G" molded intotheir*target blocks to
distinguish them as High-Seismic units. Seismic Fragility “tevel exceeds peak
axial acceleration of 10g's (49 ZPA) when testedmusing a biaxial multi-
frequency input motion to produce a Required Response Spectrum (RRS) in
accordance with the IEEE Proposed Guide for Seismic(Testing of Relays, P501,
May, 1977.

RATINGS

The re]axs are designed for operationyin amn ambient air temperature from
-200C to +55 C.

TIME OVERCURRENT UNIT

Ranges for the time overcurrent unitfare shown in Table I.

TABLE I
Relay Frequency, (Hertz) Current Range (Amperes)
IFC51A & B _
IFC53A & B 50%and 60 0.5- 4.0
IFC77A & B 1.0 - 12.0

The current taps are selected with two sliding tap screws on an alphabetically
labeled tap block=

The tap screwysettings are as listed in Table II, on page 20, for each model
of relay and_ tapyrange.

The one-secondfthermal ratings are listed in Table III.
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TABLE III
Model Time Overcurrent Unit One Second Rating Any Tap K
(Amperes) (Amperes)
1FC51 0.5 - 4.0 128 16384
1.0 - 12.0 260 67600
1FC53 0.5 - 4.0 140 19600
1.0 - 12.0 260 67600
1FC77 0.5- 4.0 84 7056
1.0 - 12.0 220 48400

Ratings Tess than one second may be calculated according™to the formula

I =JK/T, where T is the time in seconds that, the current flows.

The continuous ratings for the time overcurrent “ufiit are shown in Tables IV
and V.

TABLE IV
0.5 - 4.0 Ampere Range Ratings

Tap
Model 0.5 0.6 0.7 0,8m1.0 4.2 1.5 2.0 2.5 3.0 4.0
IFC51 1.6 1.8 2.0 2.1 42.3 2.7 3.0 3.5 4.0 4.5 5.0
\IFC53 3.8 4.0 4.244.4. 4.7 5.0 5.3 5.8 6.2 6.6 7.1
\LFC77 2.5 2.7 3.0 3™ 8.6 4.0 4.5 5.2 5.9 6.5 7.5
TABLE V
1.07- 1270 Ampere Range Ratings
Tap ‘
Model 1.0 1.2 1.5%.0%2.5 3.0 4.0 5.0 6.0 7.0 8.0 10.0 12.0
IFC51 3.7 4.1 46 5.3 6.0 6.5 7.6 8.5 9.3 10.0 10.8 12.1 13.2
IFC53 6.8 7.1 7.%,8.3 8.8 9.4 10.3 11.0 11.6 12.4 12.6 13.5 14.4
IFC77 5.8 6.4 772 8.4 9.4 10.4 12.1 13.6 15.1 16.4 17.6 19.8 21.8

HIGH-SEISMIC INSTANTANEQUS UNIT

The instantanegus coil is tapped for operation on either one of two ranges (H
or L). Selegtion of the high or low range is determined by the position of

the link located on the top of the support structure (see Figure 2 and Table
VI).
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__TABLE VI
One
High-Seismic Continuous Second
Instantaneous Link Range Rating Rating
Unit (Amps) Position (Amps) (Amps) (Amps) K
_ L 2 -10 2.7
2 50 H 0 -850 7.5 130 16,900
_ L 6 - 30 10.2
6 - 150 i 30 - 150 19.6 260 67,600

The range is approximate, which means that the 2-10,,10-50 may be 2-8,
8-50. There will always be at least one ampere “overlap between the
maximum L setting and the minimum H setting. ““Whenever possible, be
sure to select the higher range, since it has, the higher continuous
rating.

Higher currents may be applied for shorter 1lengths of time in
accordance with the formula:

I = VK/T
Since the instantaneous unit coil is ingSeries with the time overcurrent unit
coil, see Tables III, IV, V and VI to(determine the current-limiting element
for both continuous and short-timegratings.

HIGH-SEISMIC TARGET AND SEAL-INGUNIT

Ratings for the target and seal#in unit are shown in Table VII.

TABLE VII
Tap

0.2 2
DC Resistance %, 10% (ohms) 8.0 0.24
Min. Operatingy (Amps) +0 -60% 0.2 2.0
Carry Continuous (Amperes) 0.3 3
Carry 30 Amps for (sec.) 0.03 4
Carry 10/Amps for (sec.) 0.25 30
60 Hz%Impedance (ohms) 68.6 0.73

If the tripping current exceeds 30 amperes, an auxiliary relay should be used,
the connections being such that the tripping current does not pass through the
contacts or the target and seal-in coils of the protective relay.

CONTACTS

The \current-closing rating of the contacts is 30 amperes for voltages not
exceeding 250 volts. The current-carrying rating is limited by the ratings of
the seal-in unit.
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BURDENS

Burdens for the time overcurrent unit are given in Table VIII.

TABLE VIII

Min Burdens at Min. Burdens in Ohms

Tap Pickup Min. Tap (Z) Times Pickup
Model Hz Range Amps (Ohms)

R JX Z 3 10 20
IFC51 60 0.5- 4.0 0.5 5.43 21.53 22.20 12.55 5%14°%3.29
1.0-12.0 1.0 1.47 5.34 5.54 3.09 (128w 0.82
IFC53 60 0.5- 4.0 0.5 1.52 4.23 4.50 4.47, 3.10 1.93
1.0-12.0 1.0 0.38 1.06 1.13 1.11 "0.7/8 0.49
IFC77 60 0.5- 4.0 0.5 1.55 2.36 2.82 2.86,_2.93 2.76
1.0-12.0 1.0 0.59 0.43 0.73 0.74 0.75 0.70
IFC51 50 0.5- 4.0 0.5 4.53 17.95 18.50 "\11.45 4.28 2.70
1.0-12.0 1.0 1.22 4.45 4.62 268 1.07 0.68
IFC53 50 0.5- 4.0 0.5 1.27 3.52 3.7% 3.72 2.58 1.61
1.0-12.0 1.0 0.32 0.88 0.94 0.93 0.65 0.41
IFC77 50 0.5- 4.0 0.5 1.29 1.97. 2.35 2.38 2.44 2.30
1.0-12.0 1.0 0.49 0.36%, 0%6l 0.62 0.63 0.58

Note: The impedance values given are those/for ‘minimum tap of each range; the
impedance for other taps at pickup_curwent (tap rating) varies inversely
(approximately) as the square of the‘tap rating. For example, an IFC77
60 Hz relay with 0.5 - 4.0 amp=range has an impedance of 2.82 ohms on the
0.5 amp tap. The impedance 4#f the 270 amp tap is (0.5/2.0)2 x 2.82 =
0.176 ohms.

The High-Seismic instantaneousgtnit burdens are listed in Table IX.

TABLE IX
High- Min. Burdens at Min. Burdens in Ohms
Seismic Pick- Pickup Min. Tap (Z) Times Pickup
Inst. Hz Link "Range, up (Ohms)
Unit Posi-_(Amps) Amps
(Amps) tion R Jx Z 3 10 20
2.50 60 L 2-10 2 0.750 0.650 0.982 0.634 0.480 0.457
H 10-50 10 0.070 0.024 0.079 0.072 0.071 0.070
6-150 60, L 6-30 6 0.110 0.078 0.135 0.095 0.081 0.079
H 30-150 30 0.022 0.005 0.023 0.022 0.022 0.022
2.504 50’ L 2-10 2 0.625 0.542 0.827 0.528 0.400 0.380
H 10-50 10 0.058 0.020 0.062 0.060 0.059 0.058
6-150 50,/L 6-30 6 0.092 0.065 0.112 0.079 0.068 0.066
H 30-150 30 0.018 0.004 0.019 0.018 0.018 0.018
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CHARACTERISTICS
TIME OVERCURRENT UNIT

Pickup

Pickup in these relays is defined as the current required to, close the
contacts from the 0.5 time dial position. Current settings are madéyby means
of two movable leads which connect to the tap block at the topwof the support
structure (see Figure 1). The tap block is marked A through Js, ASthrough M or
A through N. See the nameplate on the relay for tap settingsk

Example: The 2 amp tap for a 1 to 12 IFC77 time overcurrent relay requires one
movable lead in position D and the other in positiyon H.

Operating Time Accuracy

The IFC relays should operate within X 7% orgl thé time dial setting times

0.10 second, whichever is greater, of the published “time curve. Figures 6-8
and 20-22 show the various time-current characteristics for the IFC relays.
The setting of the time dial determines the“length of time required to close
the contacts for a given current. The “hfighex, the time dial setting, the
longer the operating time.

The contacts are just closed when the tfimeydial is set to 0. The maximum time
setting occurs when the time dial is, set/to 10 and the disk has to travel its
maximum distance to close the contdcts:

Reset

The unit resets at 90% of the/winimum closing current. Reset times are
proportionate to the time dial” §ettings. The time to reset to the number 10
time dial position when the cgurrent is reduced to 0 is approximately 60
seconds for the IFC53%and, 77 relays. The IFC51 relay will reset in
approximately 12 secondsgfrem the same number 10 time dial.

HIGH-SEISMIC INSTANTANEQUSWNIT

The instantaneous unjt has a 25 to 1 range with a tapped coil. There are high
and low ranges, sehected 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 Fiqurewld.

HIGH-SEISMICATARGET AND SEAL-IN UNIT

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

RECEIVING, HANDLING AND STORAGE

These, relays, when not included as part of a control panel, will be shipped in
cartons designed to protect them against damage. Immediately upon receipt of
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a relay, examine it for any damage sustained in transit. If injury or damage
resulting from rough handling is evident, file a damage claim at once wifh the
transportation company and promptly notify the nearest General ElectricfSales
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 besstored in
their original cartons in a place that is free from mosdsture, dust and
metallic chips. Foreign matter collected on the outside of thewncase may find
its way inside when the cover is removed, and cause trouble Uin' the operation
of the relay.

ACCEPTANCE TESTS

Immediately upon receipt of the relay, an inspechion” and acceptance test
should be made to insure that no damage hasgbeenfsustained in shipment and
that the relay calibrations have not been disturbed?™ If the examination or
test indicates that readjustment is necessary, ‘refer to the section on
SERVICING.

These tests may be performed as part of ,the Smstallation or of the acceptance
tests, at the discretion of the user.

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

VISUAL INSPECTION

Check the nameplate stamping (to/ insure that the model number, rating and
calibration range of the relay «eceived agree with the requisition.

Remove the relay from jts%ease and check by visual inspection that there are
no broken or crackedymolded parts or other signs of physical damage.

MECHANICAL INSPECTION

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

2. Makef sure “the control spring is not deformed, nor its convolutions
tangled orgtouching each other.

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 h@nd; there should be at least 1/64" wipe on the seal-in and the
instantaneous contacts.

oy The targets in the seal-in unit and in the instantaneous unit must come
into view and latch when the armatures are operated by hand and sheuld
unlatch when the target release button is operated.

-11-
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5. Make sure that the brushes and shorting bars agree with the internal
connections diagram.

6. Check that all screws are tight.

CAUTION |
SHOULD THERE BE A NEED TO TIGHTEN ANY SCREWS, DO NOT OVERTIGHTEN, TO :
PREVENT STRIPPING.

DRAWOUT RELAY TESTING

The IFC relays may be tested without removing them from the%panel by using the
12XCA11A1 four-point test probes. The 12XCA11A2 four-peaint ‘best probe makes
connections to both the relay and the external cireuwitryy which provides
maximum flexibility but requires reasonable care, sinf€e a%CT shorting jumper
is necessary when testing the relay. The CT circuit™may also be tested by
using an ammeter instead of the shorting jumper.f /See the test circuit in
Figure 15.

GENERAL POWER REQUIREMENTS

A11 alternating current (AC) operated devices® are affected by frequency.
Since non-sinusoidal waveforms can be analyzed ‘@s a fundamental frequency plus
harmonics of the fundamental frequency mit™follows that AC devices (relays)
will be affected by the applied waveform.9w Therefore, in order to properly
test AC relays it is essential touse al.sine wave of current and/or voltage.
The purity of the sine wave (ide.,; its freedom from harmonics) cannot be
expressed as a finite number f£or%a@ny particular relay; however, any relay
using tuned circuits, R-L or RC “networks, or saturating electromagnets (such
as time overcurrent relays) wolld be essentially affected by non-sinusoidal
waveforms. Hence a resistance=slimited circuit, as shown in Figures 16-18, is
recommended.

TIME OVERCURRENT UNIT

Rotate the time dial8lowly and check by means of a lamp that the contacts
just close at the 0 timendial setting.

The point at which“the contacts just close can be adjusted by running the
stationary contact brush in or out by means of its adjusting screw.

With the gontagts just closing at No. O time setting, there should be
sufficientd gap between the stationary contact brush and its metal backing
strip to enstre @pproximately 1/32" wipe.

The minimum current at which the contacts will just close is determined by the
tap setting in the tap block at the top of the support structure. See
CHARACTERISTICS section.

The \pickup of the time overcurrent unit for any current tap setting is
adjusted by means of a spring-adjusting ring. See Figure 1. The spring-
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adjusting ring either winds or unwinds the spiral control spring (see Figure
1). By turning the ring, the operating current of the unit may be prought
into agreement with the tap setting employed, if this adjustment has_been
disturbed. This adjustment also permits any desired setting intermed¥ate
between the various tap settings to be obtained. If such adjustment is
required, it is recommended that the higher tap be used. It should be noted
that the relay will not necessarily agree with the  bime current
characteristics of Figures 6-8 and 20-22 if the relay has, beensfadjusted to
pick up at a value other than tap value, because the torque Tewel sof the relay
has been changed.

Time Setting

The setting of the time dial determines the length of time’ the unit requires
to close the contacts when the current reaches a predetermined value. The
contacts are just closed when the time dial is set om 0. When the time dial
is set on 10, the disk must travel the maximum @mount” to close the contacts
and therefore this setting gives the maximum tdme "setting.

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

Pickup Test

Set the relay at 0.5 time dial gpositionW and the lowest tap. Using the test
connections in Figure 16, the maindinit should close the contacts within X 3%
of tap value current for 60 HZ&reVays and within * 7.5% of tap value current
for 50 Hz relays.

Time Test
Set the relay at No. 5 time,_dial setting and the lowest tap. Using the test

connections in Figure @6,%apply five times tap current to the relay. The
relay operating time,to“¢close its contact is listed in Table X.

TABLE X
Relay Hz Time (seconds)
Min. Max.
IFCS1 50 and 60 1.76 1.80
LFC53 50 and 60 1.28 1.34
IFC77 50 and 60 0.89 0.95

HIGH-SEISMIC INSTANTANEOUS UNIT

Make sure that the instantaneous unit link is in the correct position for the
range, in which it is to operate. See the Internal Connections Diagram, Figure
5,%and connect as indicated in the test circuit of Figure 17. Whenever
possible, use the higher range, since the higher range has a higher continuous

rating.
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Setting the High-Seismic Instantaneous Unit

The instantaneous unit has an adjustable core located at the top of the umit
as shown in Figure 1. To set the instantaneous unit to a desired pickup,
loosen the locknut and adjust the core. Turning the core clockwise decreases
the pickup; turning the core counterclockwise increases the pickups Bring up
the current slowly until the unit picks up. It may be necessarysto repeat
this operation until the desired pickup value is obtained. Onee the desired
pickup value is reached, tighten the locknut.

CAUTION
REFER TO TABLE VI FOR THE CONTINUOUS AND ONE-SECOND "RATINGS OF THE
INSTANTANEQUS UNIT. DO NOT EXCEED THESE RATINGSS WHEN APPLYING
CURRENT TO THE INSTANTANEOUS UNIT.

The range of the instantaneous unit (see Table VL) must’ be obtained between a
core position of 1/8 of a turn from fulNcTockwise and 20 turns
counterclockwise from the full clockwise posditiion.\, Do not leave the core in
the full clockwise position.

HIGH-SEISMIC TARGET AND SEAL-IN UNIT

The target and seal-in unit has an odperating coil tapped at 0.2 and 2.0
amperes. The relay is shippped fromgthé factory with the tap screw in the
higher ampere position. The tapgdscrew is the screw holding the right-hand
stationary contact. To change thentap setting, first remove one screw from
the left-hand stationary contact®andy place it in the desired tap. Next,
remove the screw from the undesired tap and place it on the Tleft-hand
stationary contact where the finsthwscrew was removed (see Figure 1). This
procedure 1is necessary to pwmevent the right-hand stationary contact from
getting out of adjustment. [ Scréws should never be left in both taps at the
same time.

Pickup and Dropout Test

1. Connect rglaygestuds 1 and 2 (see the test circuit of Figure 18) to
a DC source of proper frequency and good waveform, using an ammeter
and loa@d ’box so that the current can be controlled over a range of
0.Into"\2.0 amperes.

2. Turw the time dial to the ZERO TIME DIAL position.

3. Inérease the current slowly until the seal-in unit picks up. See
Table XI.

4. Move the time dial away from the ZERO TIME DIAL position; the seal-
in unit should remain in the picked-up position.

56 Decrease the current slowly until the seal-in unit drops out. See
Table XI.
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TABLE XI
Tap Pickup Current Dropout Current
0.2 0.12 - 0.20 .05 or more
2.0 1.2 - 2.0 .50 or more
INSTALLATION

The relay should be installed in a clean, dry location, freeWfrém dust, and
well Tighted to facilitate inspection and testing.

The relay should be mounted on a vertical surface. The, outline and panel
drillings are shown in Fiqures 23 and 24. Fiqure 28, shows the semi-flush
mounting (necessary for high seismic capability), andmfigure 24 shows various
methods of surface mounting.

The internal connection diagrams for the relays @re $hown in Figures 4 and 5.
Typical external connections are shown in Figure,9.

INSTALLATION TESTS

The following tests are to be performed atithe time of installation:

Time Overcurrent Unit

Set the tap block to the desired™tap(setting and the time dial to the 0.5
position. Using the test circuit in Figure 16, gradually apply current until
the contacts just close. This “w@lue of current is defined as pickup, and
should be within 3% of tap value®for%60 Hz relays and within 7.5% of tap value
for 50 Hz relays.

Check the operating time at¥* somé multiple of tap value and the desired time
dial setting. This multiple of tap value may be 5 times tap rating or the
maximum fault current fowwhi€h the relay must coordinate. This value is left
to the discretion of the user.

High-Seismic TargetgandaSeal-In Unit

1. Make sure thaththe tap screw is in the desired tap.
2. Performypickup/and dropout tests as outlined in ACCEPTANCE TESTS section.

High-Seismi¢’ Instantaneous Unit

1. Select™he desired range by setting the link in the proper position (see
Figure 1 and the Internal Connections Diagram, Figures 4 and 5).
Whengver possible, be sure to select the higher range, since it has a
higher continuous rating.

2. Set the instantaneous unit to pick up at the desired current level. See
Setting the High-Seismic Instantaneous Unit in the ACCEPTANCE TESTS
section.
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A1l the tests described above under INSTALLATION TESTS must be performed at
the time of installation. In addition, if those tests described under gthe
ACCEPTANCE TESTS section were not performed prior to installation, it is
recommended they be performed at this time.

PERIODIC CHECKS AND ROUTINE MAINTENANCE

In view of the vital role of protective relays in the operation{ of%a power
system, it is important that a periodic test program be follewed. It is
recognized that the interval between periodic checks will varymdepending upon
environment, type of relay and the user's experience with perdodic testing.
Until the user has accumulated enough experience to selectqthé test interval
best suited to his individual requirements, it is suggested that the following
points be checked at an interval of from one to two years.

These tests are intended to ensure that the relays have not deviated from
their original setting. If deviations are encountered,” the relay must be
retested and serviced as described in this manualas

TIME OVERCURRENT UNIT

1. Perform pickup test for the tap setting inWservice, as described in the
INSTALLATION section.

2. Perform the time tests as described#innthe” INSTALLATION section.

HIGH-SEISMIC INSTANTANEQUS UNIT

Check that the instantaneous unitypieks up at the desired current Tlevel, as
outlined in the ACCEPTANCE TESTS section.

HIGH-SEISMIC TARGET AND SEAL-IN UNIT

1. Check that the unit pigk'syup” at the values shown in Table XI.
2. Check that the unit, drops out at 25% or more of tap value.
CONTACT CLEANING

For cleaning finegs9lve¥ relay contacts, a flexible burnishing tool should be
used. This o consdsts of an etched-roughened strip of flexible metal,
resembling ay superfine file. The polishing action is so delicate that no
scratches dre pleft, yet it will clean off any corrosion thoroughly and
rapidly. Lhe flexibility of the tool insures the cleaning of the actual
points of contact. Never use knives, files, or abrasive paper or cloth of any
kind to clean fine silver contacts. A burnishing tool as described above can
be obtained from the factory.
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COVER CLEANING

The clear Lexan<:>cover should be cleaned with a soft cloth and waterionly.
Cleaning solutions should not be used.

SYSTEM TEST

Although this instruction book is primarily written to check and gset the IFC
relay, overall functional tests to check the system operation®are recommended,
at intervals based on the customer's experience.

SYSTEM TEST

Although this instruction book is primarily written to “¢heck and set the IFC
relay, overall functional tests to check the system operation are recommended,
at intervals based on the customer's experience.

SERVICING

TIME OVERCURRENT UNIT

If it is found during installation or periodic testing that the time over-
current unit is out of limits, the unit may be,secalibrated as follows:

Pickup Tests

Rotate time dial to No. O time dialsetting and check by means of a lamp that
the contacts just close.

The point at which the contacts%just close can be adjusted by running the
stationary contact brush in @r eut” by means of its adjusting screw. This
screw should be held securely %ip its support.

With the contacts just, elosing at No. O time setting, there should be
sufficient gap betweengthe Stationary contact brush and its metal backing
strip to ensure approximately 1/32" wipe.

The pickup of the uymit “for any current tap setting is adjusted by means of a
spring-adjusting ring. 1By turning the ring, the operating current of the unit
may be brought gimtowdgreement with the tap setting employed, if for some
reason this adjustmént has been disturbed. This adjustment also permits any
desired setting “intérmediate between the various tap settings to be obtained.
If such adjustment is required, it is recommended that the higher tap setting
be usedd If should be noted that the relay will not necessarily agree with
the time-cUrrent characteristics of Figures 6-8 and 20-22 if the relay has
been adjusted”to pick up at a value other than tap value, because the torque
level of the relay has been changed.

Connect the operating coil terminals to a source of the proper frequency and

good, waveforem having a voltage of 110 or more, with resistance load boxes for
setting the current (see Test circuit of Figure 16).
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With the tap block set for the Towest tap and the time dial set where contacts
are just open, adjust the control spring to just close the contacts withinsthe
limits given in Table XII, which are * 1% of the tap amps.

TABLE XII
Tap Range Tap Min. Amps Max. Amps
0.5 - 4 0.5 .495 <505
1.0 - 12.0 1.0 .99 1.0

It should never be necessary to wind up the control spring adjuster more than
300 (one notch) or to unwind it more than 1200 (four notches) from the factory
setting to obtain the above pickup setting.

Time Tests

With the tap block set for the lowest tap and the tfime,dval at No. 5 setting,
apply 5 times tap current to the relay.

Adjust the position of the drag magnet assembly to, obtain an operating time as
listed in Table XIII.

TABLE X1

Relay Time (Seconds)
Min. Max.

IFC51 1.76 1.80

IFC53 1.29 1.33

IFC77 0.90 0.94

It would be preferable to adjust/ the operating time as nearly as possible to
1.78, 1.31 or 0.92 seconds. g¥heidrag magnet assembly should be approximately
in the middle of its , ravel. The drag magnet assembly is adjusted by
loosening the two screws secuwing it to the support structure (see Figure 1).
Moving the drag magnet towards the disk and shaft decreases the operating time
and moving the dragW%magnet away from the disk and shaft increases the
operating time. The_SChewS securing the drag magnet assembly to the support
structure must be tight before proceeding with other time checks.

Mechanical Adjustment

The disk doés net have to be in the exact center of either air gap for the

relay to pérform cérrectly. Should the disk not clear all gaps, however, the
following adjustment can be made.

1. Determine which way the disk must be aligned to clear all gap surfaces by
0.010 jinch.

2. o Remove the drag magnet assembly by loosening the two screws securing it
tothe support structure. The screws need not be removed.

3.3 Loosen the upper pivot bearing set screw (1/16" hex wrench) slightly, so
the upper pivot can move freely. Do not remove the set screw from the
support structure.
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4. Loosen the jewel bearing set screw as in 3 above.

(S)]
.

Apply a slight downward finger pressure on the upper pivot and tuen the
jewel bearing screw, from the underside of the support structure} to

position the disk as determined in 1 above.

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

7. Turn the jewel bearing screw 1/8 turn counterclockwisesmy This will lower
the disk and shaft assembly approximately 0.005" and (permit proper end-
play. The shaft must have 0.005 - 0.010" of end-plays

8. Tighten the jewel bearing set screw to 2.5 - 3.5 inchypounds of torque.

9. Rotate the disk through the electromagnet gap. ““Lhe disk could clear the
gap surfaces by 0.010" and be within 0.005" flatness. If the disk is not
within 0.005" flatness, the disk should beyreplaced.

10. Reinstall the drag magnet assembly andychéck™“that the disk has at least
0.010" clearance from the drag magnet aSsembly surfaces.

11. Tighten the drag magnet assembly moumting#screws with 7-10 inch pounds of
torque, after securely seating the_assembly and positioning it according
to the Time Test above (page 18).

HIGH-SEISMIC INSTANTANEOUS UNIT

1. Both contacts should close“at the same time.

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

3. With the armature” against the pole piece, the cross member of the "T"
spring should be i@ a%horizontal plane and there should be at least 1/64"
wipe on the centaets. Check this by inserting a 0.010" feeler gage
between the front, half of the shaded pole and the armature when held
closed. ContaCts_should close with feeler gage in place.

4. Since mechd@njeal adjustments may affect the Seismic Fragility level, it
is advised,that no mechanical adjustments be made if seismic capability
is ofpconeernd

HIGH-SETSMIC TARGET AND SEAL-IN UNIT

Check 1 and 2" as described under INSTANTANEOUS UNIT.

To check the wipe of the seal-in unit, insert a 0.010" feeler gage between the
plastic residual of the armature and the pole piece with the armature held
clgsed. Contacts should close with feeler gage in place. Since mechgnical
adgustments may affect the Seismic Fragility level, it 1is advised that no
mechanical adjustments be made if seismic capability is of concern.
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RENEWAL PARTS

It is recommended that sufficient quantities of renewal parts be carried_in
stock to enable the prompt replacement of any that are worn, broken or
damaged.

When ordering renewal parts, address the nearest Sales Office of the General
Electric Company, specify quantity required, name of the part wanted, and“give
complete model number of the relay for which the part is regWired. If
possible, give the General Electric requisition number on which the'relay was
furnished.

Since the last edition, changes have been made in Figures,23 & 24.

TABLE II (SEE PAGE 6)
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Figure 2 (8042711) Type IFC53B Relay, Removed from Case, Rear View
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