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GEK-34055

TIME OVERCURRENT RELAYS
TYPES IAC77A, 778, 78A, 788 FORM 800 and UP

DESCRIPTION

Type IAC77 and IAC78 relays are single-phase, current operated, a-c devices with extrem@erse
time-current characteristics. They can be utilized to protect commercial, industrial, and uti power
distribution systems against either multi-phase or phase to ground faults.

Each relay consists of a basic induction-disk time overcurrent unit, a dual-rated targe® seal-in

unit, and may include a hinge-type instantaneous overcurrent unit. Both the time ovemeurrent unit and the
instantaneous unit are adjustable over a range of about 8 to 1. The available rang%mperes of both
s

units as well as information on their continuous rating, contact rating, and ta f the target
seal-in unit are given in the section on RATINGS.

A standard S1 case is used to mount each relay. The outline and mounti ions of this case
are shown in Figures 11 and 12.

The basic difference$ between the relays covered by these instructi ar@'noted in the following

Table I. TABLE 1

INSTANTANEOUS CONTACT

TYPE UNIT CIRCULTS
IAC77A NO 1 G. 4
IAC778B YES FIG. 5 -
IAC78A NO FIG. 6
IAC788B YES && FIG. 7
App

Tne extremely inverse time current charg
well suited for the protection of primary di

relay characteristics closely parallel thosg, OTRf
it is possible to obtain selective fault p
The unique time-current characteris

cold loads. For any given cold load pic
at high fault currents with the extre

st make the IAC77 and IAC78 relays particularly
ion circuits. In such applications, because the

e power fuses normally employed in these circuits,
with a minimum time delay.

c hese relays also make them well suited for picking up
P abih’ty, the resulting setting will provide faster protection
i se relay than with less inverse devices.

L 4
The general practice is to u of three relays for interphase faults. A separate relay,
residually connected, can be utilj@ed single-phase-to-ground faults. Use of a separate ground relay
is advantageous because it can justed to provide more sensitive protection on ground faults. Typical
connections for applying these& re shown in Figures 14 and 15.

In the application of BAC779and 78 relays with automatic reclosing devices, the reset time should be
considered. The reset tim relays covered by these instructions is approximately 60 seconds from
the fully closed to the pen position when set at the number 10 time dial.

h s to coordinate with "downstream" relays, a coordination time of from 0.25
gepe allowed. These coordination times include, in addition to breaker clearing
f@F relay overtravel and 0.17 seconds for safety factor. For example, if the breaker
clearing time is sgffonds (8 cycles) the coordination time would be 0.40 seconds. If the relay time
is set by test at rrent level in question, the safety factor may be reduced to 0.07 seconds. Then
if the "downstream" breaker time is 5 cycles (0.08 seconds) a minimum of 0.25 seconds could be allaowed
for coordination. If the downstream devices are fuses rather than circuit breakers, then the maximum
clearing time of ghe fuse should be used and the time allowed for breaker clearing time should be omitted.

When setting

instructions do not purport to cover all details or variations in equipment nor to provide for
e contingency to be met in connection with installation, operation or maintenance. Should
ormation be desired or should particular problems arise which are not covered sufficiently for

the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards:;
o0 such assurance is given with respect to local codes and ordinances because they vary greatly.
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CONSTRUCTION O
The induction unit is the basic unit in all Type IAC relays. Figs. 2 and 3 show the inductio i ‘i
moursced in the cradle. These units are of the induction-disk construction type.

The disk is actuated by a wattmetric type current operating element. This is similar to the standard
element as used in watthour meters, except the actuating coils‘above and below the operating disk are
connected in series. A capacitor and variable resistor connected in series with the inner coil ongthe
upper laminated structure makes up the phase-shifting circuit. The disk shaft carries th ving contact
which completes the trip or alarm circuit. The disk shaft is restrained by a spiral spriffg ive proper
contact closing current and its motion is retarded by a permanent magnet acting on th@adiS®”todgive
correct time delay.

There is a target and seal-in unit mounted on the front to the left of the sha e time over-

current unit. The seal-in unit has its coil in series and its contacts in parallgl w he contacts @,
ﬂi;laaéh

of the time overcurrent unit such that when the induction unit contacts close the -in unit picks up
and seals in. When the seal-in unit picks up, it raises a target into view whi es up and remains
exposed until released by pressing a button beneath the lower left corner of

The instantaneous unit is a small hinge type unit which may be mounted@front to the right
of the shaft of the time overcurrent unit. Its contacts are normally co ed®in parallel with the
contacts of the time overcurrent unit and its coil is connected in seri the time overcurrent unit.

When the instantaneous unit picks up, it raises a target which latc up remains exposed until it is
released. The same button that releases the target of the seal unit eases the target of the

instantaneous unit.
RATINGS K
T" QVERCURRENT UNIT @ 9

latings of the time overcurrent unit are give ble II.

N

PICK UP RANGE, AMPERES
F . MAIN (TIME) INSTANTANEOUS
RELAY CYE'E.Q () UNIT UNIT
IAC77A and 0.5 -4.0
2.0 -15.0
IAC778 and 50 0.5 -4.0 0.5 - 4.0
IAC78B 1.5 - 12.0 2.0 - 16.0
2.0 - 15.0 10.0 - 80.0
20.0 - 160.0 2
Available taps of #he #iméNgvercurrent unit are shown on Table II.
TABLE III
RANG
AMPER?S TAPS AVAILABLE (AMPERES)
5-4.0 0.5,0.6,0.7,0.8,1.0,1.2,1.5,2.0,2.5,3.0,4.0
1.5 - 12.0 1.5,2.0,2.5,3.0,4.0,5.0,6.0,7.0,8.0,10.0,12.0 é;}
2.0 - 15.0 2.0,2.5,3.0,4.0,5.0,6.0,7.0,8.0,10.0,12.0,15.0
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G The one second thermal ratings are listed in Table IV. O

TABLE IV O

TIME OVERCURRENT UNIT | 1-SEC. RATING "
(AMPS) (AMPS)

0.5 - 4.0 125.0 15,625

1.5 - 12.0 260-0 67,600

2.0 - 15.0 260.0 67,600 \
t

O For ratings of less than one second, the rating may be calculated accordinn@ formula
/ K
I = /-

where T is the time in seconds that the current flows. !
The continuous ratings of the time overcurrent units are shown in le W
TABLE V @
0.5 - 4.0 AMP RANGE
TAP | 0.5{ 0.6 0.7| 0.8] 1.0 5] 2.0} 2.5| 3.0| 4.0
RATING| 3.5 3.7| 4.0 4.5 5. 6.0 7.0 | 8.0 [ 9.0]| 10.0

c\ 1.5 - 12.0 AMP RANGE
&4 TAP| 1.5| 2.0

6.0 7.0| 8.0 10.0 | 12.0

RATING | 9.5 .5717.0| 18.0(19.0| 20.0 | 20.0

7.0 | 8.0 | 10.0 ( 12.0 | 15.0

18.0 19.0| 20.0 | 20.0 | 20.0

INSTANTANEQUS UNIT Q
The instantaneous unit uble wound coil for operation on either one of two ranges. Any setting
- . obtained in the lower rang ies connected) is doubled, within 3% when the unit is connected for high

«J range operation (paraldgl egted).
The instantan i s a continuous rating of 1.5 times minimum setting or 25 amperes whichever

is smaller. Exam he 2.0-16.0 ampere instantaneous unit when set on the low range (2.0-8.0 amperes)
has a continuous r of/3.0 amperes, and when connected for high range operation (4.0-16.0 amperes)

has a continuous rati .0 amperes. The continuous and one second ratings for the instantaneous unit
are shown in Table VI.

L 4

o W
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TABLE VI
- O

RANGE | CONTINUOUS *ONE K O
e RATING SECOND
0.5-4.00 0.5-2.00 | S 0.75 25.0 625
1.0-4.00 |P 1.5 50.0 2500 ¢
2.0-16.0 2.0-8.00 |S 3.0 130.0 16900
4.0-16.00| P 6.0 260.0 67600
10.0-80.0 10.0-40.90 |S 15.0 400.0 160000 o
20.0-80.0 |P|  25.0 600.0 360000 ()
20.0-160.0( 20.0-80.0 |S 25.0 600.0
40.0-160.0[ P 25.0 600.0
* Higher currents may be applied for shorter lengths in accordance with the
formula I = J —é;- ,» where T is the time in d at the current flows.
** S = Series connected, P = Parallel conne
TARGET SEAL-IN UNIT
Ratings for the target seal-in unit are shown in Tab
\
TAP
0.2 2.0
0.13
0.2 2.0
0.3 3.0
0.03 4.0
0.25 30.0
52.0 0.53

%4 '

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

CONTACTS

———

LA
The curr@nt-closing rating of the contacts is 30 amperes for voltages not exceeding 250 volts. The
current-cargyi rating is limited by the ratings of the seal-in unit.

BURDENS
- ¢

for the time overcurrent unit are given in Table VIII.

e —— .. —————————
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TABLE VIIL

‘RANGE HZ MIN. BURDENS AT MIN. BURDENS 1IN V.A. AT 5 AMPS
TAP PICKUP MIN. TAP OHMS (2) CALCULATED F
IMPEDANCE AT@MIN.
PICKUP(12 2)
R J 7 3 10 20.0
X TIMES | TIMES | TIMES
PICKUP| PICKUP|PICKUP r's
0.5 - 4.0 bU 0.5 0.80]1.36J1.60 J1.60 | 1.60 | 1.60 0
1.5 - 12.0 { 60 1.5 0.085 |.14710.17 §0.1710.17 § 0.17
2.0 - 15.0 | 60 2.0 0.05 |0.086]0.089 | 0.10 ] n.10 | 0.10
NOTE: The impedance values given are those for the minimum tap of each re @he impedance for other
taps at pick-up current (tap rating) varies inversely (approximately) as thg squ@we of the tap rating. For
example, for a relay with 0.5 - 4.0 amp range, the imgedance of the 0.5 s given as 1.60 ohms. The
impedance of the 2.0 amp tap at 2.0 amperes is (.5/2)}¢ X 1.6 or 0.10 ohd.

The instantaneous unit burdens are listed in Table IX.

TABLE IX
BURDENS AT
RANGE CONNEC-| MIN. MIN. PICKUP VA AT 5 AMPS
60 HZ RELAYS| TIONS | TAP 20 CALCULATED FROM
ONLY (AMPS) * AMPS
R JX YA TIMES | IMPEDANCE AT MIN.
OHMS | OHMS | OHMS PICKUP | PICK-UP (IZZ)
0.5-4.0 LOW 0.5 [12.7 |11.5 (171 8.7 8.2 427.5
: : HIGH 1.0 | 3.18 4 2.18 2.04 107.0
2.0-16.0 LOW 2.0 | 0.76 |O. .59 0.53 0.50 26.25
: : HIGH 4.0 | 0.189]0.18€ 61 0.147 | 0.133 | 0.125 6.63
10.0-80.0 LOW 10.0 | 0.042|0.029 351 | 0.029 | 0.026 | 0.024 1.28
: : HIGH 20.0 | 0.010 §.013| 0.007 | 0.007 | 0.006 0.33
20.0-160.0 LOW 20.0 [ 0.015 J8e0.017 | 0.010 | 0.009 | 0.008 0.43
: : HIGH 40.0 | 0.00Q4 0.004| 0.002 | 0.002 | 0.002 0.10
* Low means two windings connec® €
High means two windings conne in parallel.
See Internal Connections di m additional information.
CHARACTERISTICS
Pick-up of these relays iSfdefined as the current required to close the contacts from the 0.5 time
dial position. The pick- n the IAC77 relays is within 3% of the tap value.
The setting of tha{gi id determines the length of time the unit requires to close its contacts
when the current redChesghe predetermined value. The contacts are just closed when the dial is set
at zero. When thgfdiad is Set at 10, the disk must travel the maximum distance to close the contacts;

this gives the m
Figure 9 shows the
IAC77 and IAC78.
approximately 57 seconds.

tige setting. The unit resets at 85% of the minimum closing value of current.
nd Figure 10 shows the 60 HZ Time Current Characteristics for Relay types
e to reset to the 10 time dial position when the current is reduced to zero is

The tim curreﬁ! curve for the instantaneous unit is shown on Figure 8.

RECEIVING, HANDLING AND STORAGE

relays, when not included as a part of a control panel, will be shipped in cartons designed to
te m against damage. Immediately upon receipt of a relay, examine it for any damage sustained in
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" 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 Electric Apparatus Sales Office. O

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

If the relays are not to be installed immediately, they should be stored in their original ¢ s in
a place that is free from moisture, dust, and metallic chips. Foreign matter collected on the outside, of
the case may find its way inside when the cover is removed and cause trouble in the operation oi'the rélay.
ACCEPTANCE TESTS

Immediately upon receipt of the relay, an INSPECTION AND ACCEPTANCE TEST shou¥gb dgl to ensure that
no damage has been sustained in shipment and that the relay calibration has not been “Wj bed. If the
examination or test indicates that readjustment is necessary, refer to the sectio@ ICING.

These tests may be performed as part of the installation on acceptance te e discretion
of the user. Since most operating companies use different procedures for acgept and installation
0

tests, the following section includes all applicable tests that may be perfo these relays.

VISUAL INSPECTION

Check the nameplate stamping to ensure that the model number and i f the relay agree with the
requisition.

Remove the relay from its case and check that there are no b or cracked molded parts or other
signs of physical damage, and that all the screws are tight. ’

ME CHANICAL INSPECTION \g
1. There should be no noticeable friction when the disk ﬁa d slowly clockwise. The disk should

return by itself to its rest position.

2. Make sure the control spring is not deformed nor i
The armature and contacts of the seal-in unit
unit should move freely when operated by han
contacts.

4. The targets in the seal-in unit and in the§in taneous unit must come into view and latch when
the armatures are operated by hand and shou nftch when the target release lever is operated.

5. Make sure that the fingers and shorting b aggee with the internal connections diagram.

£ golnolutions tangled or touching.
g ‘} the armature and contacts of the instantaneous
re @HOuld be at least 1/32" wipe on the seal in

CAUTION:

EVERY CIRCUIT IN THE DRAWOUT CAS§ H@UXILIARY BRUSH. IT IS ESPECIALLY IMPORTANT ON CURRENT
CIRCUITS AND OTHER CIRCUITS WITH SHORT THAT THE AUXILIARY BRUSH BE BENT HIGH ENOUGH TO ENGAGE

THE CONNECTING PLUG OR TEST PLUG BEF MAIN BRUSHES DO. THIS WILL PREVENT CT SECONDARY CIRCUITS FROM
BEING OPENED. SEE FIGURE 1.
DRAWOUT RELAYS GENERAL \
Since all drawout relays i ce operate in their cases, it is recommended that they be tested
in their cases or an equiva teel case. In this way, any magnetic effects of the enclosure will be
ng. A relay may be tested without removing it from the panel by

accurately duplicated dgrin s
using a 12XLAL3A test g1 i€ plug makes connections only with the relay and does not disturb any
shorting bars in thegCas e 12XLA12A test plug may also be used. Although this test plug allows
greater testing f1 iMtynit requires C.T. shortina jumpers and the exercise of greater care, since
connections are mad boff' the relay and the external circuitry.

POWER REQUIREMENTS GENERAL

A11 alternating4eurrent operated devices are affected by frequency. Since non-sinusoidal waveforms
can be analyz8d as a fundamental frequency plus harmonics of the fundamental frequency, it follows that
nt devices (relays) will be affected by the applied waveform.

in order to properly test alternating current relays it is essential to use a sine wave
and/or voltage. The purity of the sine wave (i.e. its freedom from harmonics) cannot be
a finite number for any particular relay, however, any relay using tuned circuits, R-L or

e e o e ey et A p————n W YT - ——— S rak — ——— Rp— o yn—— i
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ed by non-sinusoidal wave forms. O

TIME OVERCURRENT UNIT

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

4
Where the contacts just close can be adjusted by running the stationary contactbrush in or out
by means of its adjusting screw. This screw should be held securely in its suppor

With the contacts just closing at No. O time setting, there should be suffictept4@p between the
stationary contact brush and its metal backing strip to ensure approximately \ e.
Y P

The minimum current at which the contacts will just close is determine
screw in the tap block at the top of the relay.
When changing the current setting of the relay while in the case, he connection plug to short

the current transformer secondary circuit. Next, screw the tap screwsy intQ, the tap marked for the desired
current and then replace the connection plug.

osition of the tap

The pickup of the unit for any current tap setting is adjust ans of the variable resistor in
the phase-shifting circuit. This adjustment also permits an r tting intermediate between the
various tap settings to be obtained. The control spring is pr pproximately 660 degrees with the
contacts just closed. Further adjustment of this settinggi required. The unit is adjusted at
the factory to close its contacts from any time dial posi minimum current within five per cent

of the tap setting. The unit resets at 85 percent of t?& m closing value.
PICKUP TEST

Set the relay at the 0.5 time dial position an tap. Using the test connections of Figure
' t

13, the main unit should close its contacts wi ap value current(1.96-2.04 amp.).

TIME TEST

Set the relay at the 5.0 time dial po jo d 2.0 amp tap. Using the test connections of Figure 13
and applying 5 times tap current (10.0 ampga),

relay should operate in 0.92 seconds +0.03 seconds.

INSTANTANEQOUS UNIT

)
Make sure that the instantane mt”is wired for the range in which it is to operate (see Internal
Connections Diagram Fig. 5 or Fig§7) connected as indicated in Test Circuit Figure 13. Whenever

possible, use the higher rang\ the higher range has a higher continuous rating.

SETTING THE INSTANT QWT

iﬂ!‘..nh rn the pole piece toward the desired setting. See Figure 2. Turning the

Loosen the 1o
pole piece up in
current slowly
pick up value i

asesWhe pick up, turning the pole piece down decreases the pick up. Bring up the
e Ufit picks up. It may be necessary to repeat this operation until the desired
ingff. Once the desired pick up value is reached, tighten the locknut.

CAUTION: THE INSTANTANEOUS UNIT IS RATED 1.5 TIMES MINIMUM PICKUP. DO NOT LEAVE THE CURRENT ON TOO
LONG AS IT MAY DAMAGE THE UNIT.

L 4
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PICK UP TESTS
With the unit connected for high range operation (parallel connections) and the target in the c
;ition, check the pickup at the maximum calibration mark: the pick up should be within the ’Iib
1able X.

TABLE X
UNIT RANGE MINIMUM CALIBRATION MAXTMUM *
AMPERES AMPERES AMPERES AMPERES
0.5-4.0 3.6 4.0 4.5
2.0-16.0 4.2 16.0 7T
10.0-80.0 72,0 80.0 89.0
20.0-160.0 1440 160.0 177.0

TARGET AND SEAL-IN UNIT

The target and seal-in unit has an operating coil tapped at 0.2 and 2.0 s. The relay is shipped
from the factory with the tap screw in the lower ampere position. The t ew is the screw holding
rﬁige oﬁ!’
ved

the right hand stationery contact. To change the tap setting, first re screw from the left hand
stationary contact and place it in the desired tap. Next remove the om the undesired tap an
place it on the left hand stationary contact where the first screw w See Figure 2. This pro-
cedure is necessary to prevent the right hand stationary contac 0 g out of adjustment. Screws

should never be in both taps at the same time.

PICK-UP_AND DROPOUT TEST

1. Connect relay studs 1 and 2 (See Internal Connections lm to a D.C. source, ammeter and load
box so that the current can be controlled over a rangﬂ to 2.0 amperes.

Turn the time dial to the ZERO TIME DIAL POSITION.

Increase the current slowly until the seal-in unitgpi See Table XI .

Move the time dial away from the ZERO TIME DI 0% » the seal-in unit should remain in the picked ‘
up position.

Decrease the current slowly until the seal drops out. See Table XI.

X1

TAP %CK-UP DROPOUT
CURRENT CURRENT

0.2 0.15 - 0.195| .05 OR MORE

ZS‘é 1.50 - 1.95 .55 OR MORE

Q INSTALLATION TESTS
The following tests ar, performed at the time of installation.

N

it4¥n Figure 13, apply approximately twice tap value until contacts just close.
Reduce the curren 1 the light 1in series with the contacts begins to flicker. This value of current
is defined as pick and should be within 5% of tap value.

2. Check the operating time at some multiple of tap value. This multiple of tap value may be five times
tap rating or thg maximum fault current for which the relay must coordinate. The value used is left to

the discdgtion of the user.

DN

TIME OVERCURRENT UNIT

1. Set tap screw
Using the test

TARGET AND N _UNIT

MakeNsure™that the tap screw is in the desired tap. .
P pick up and drop out tests as outlined in the Acceptance Test Section.

e . e o vy - ———-
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INSTANTANEOUS UNIT O
& . Select the desired range by making the proper connections at the rear of the relay (See In a

Connections Diagram). Whenever possible, always select the higher range since it has highar coffitinuous
rating.
2. Set the instantaneous unit to pick up at the desired current level. See "Setting the Instantaneous
Unit", #n the "Acceptance Test Section."
4
A1l the tests described abpve under Installation Tests must be performed at the time of installation.
In addition, if those tests described under the "Acceptance Tests Section" were not p€r ed prior to
installation, it is recommended that they be performed at this time. 4.....'

PERIODIC CHECKS AND ROUTINE MAINTENANCE

9 In view of the vital role of protective relays in the operation of a power s , it is important
that a periodic test program be followed. It is recognized that the interval n periodic checks
will vary depending upon environment, type of relay and the user's experie wifl periodic testing.
Until the user has accumulated enough experience to select the test inte suited to his individual
requirements, it is suggested that the points listed beTow be checked at fan erval of from one to two
years.

These tests are intended to ensure that the relays have not de i-ii rom their original setting.
If deviations are encountered, the relay must be retested and 1c@d s described in this manual.

TIME OVERCURRENT UNIT

1. Perform Pick-up test as described in the "Installatio c " for the tap in service.
2. Perform the Time Tests as described in the "Installatj on."

INSTANTANEQUS UNIT

c 1. Check that the Instantaneous Unit picks up a e@ed current level, as outlined in the
' "Acceptance Test Section."
S

TARGET AND SEAL-IN UNIT

1. Check that the unit picks up at the val n in Table XI.
2. Check that the units drops out at 30% m f tap value.

CONTACT CLEANING

L ]
For cleaning relay contacts, a f!g‘.* burnishing tool should be used. This consists of a flexible
e

strip of metal with an etched-rough rface resembling in effect a superfine file. The polishing
action is so delicate that no s s are left, yet is will clean off any corrosion thoroughly and
rapidly. Its flexibility ensure e @peaning of the actual points of contact. Do not use knives, files,
abrasive paper or cloth of any clean relay contacts.

SYSTEM TEST

{:) Although this Insgru ok is primarily written to check and set the IAC relay, overall functional
tests to check the s ion are recommended at intervals based on the customer's experience.
SERVICING
TIME OVERCURRENT UN

If it is found during installation or periodic testing that the time overcurrent unit is out of
limits, the unit magy be recalibrated as follows:

1. dial to No. O time dial setting and check by means of a lamp that the contacts just close.
il Wh contacts just close can be adjusted by running the stationary contact brush in or out by
o of its adjusting screw. This screw should be held securely in its support.

the contacts just closing at No. O time setting, there should be sufficient gap between the
onary contact brush and 1ts metal backing strip to ensure approximately 1/32" wipe.

11






GEK-34055

2, Connect the operating coil terminals to a source of the proper frequency and good waveform ha @
?.vo]fgge of 120 or more, with pure resistance load boxes for setting the current. See testQ ; .
ig. 13.

3. Set the tap plug in the 2 amp tap, and the time dial where the contacts are just open. Set
resistor at the midpoint of its range and check the current required to just close the contacts.

It should fall within the limits given in Table XII. *
TABLE XII
TAP_RANGE TAP MINIMUM AMPS _MAXTMUM AMPS
0.5-4.0 2 _AMP 1.96 2.04 )
1.5-12.0 2 AMP 1.96 2.04 { .
2.0-15.0 2_AMP 1.96 2.04 |
It should never be necessary to wind up the control spring adjust e than 30 degrees (one notch)
or unwind it more than 90 degrees (three notches) from the fac et®ing to obtain the above pickup
setting.

sation must be checked. With the
and check the current required to just
hin the 1imits shown in Table XIII
imit, check that movement is not over

4. After pick up has been set within the prescribed limits, the
2 amp tap setting as in paragraph 3, set the time dial
move the disk away from the stop arm. This current shgu
which are +6% of tap amperes. If the disc moves at th we

1/2" measured along the periphery of the disc. K
TABL
TAP_ RANGE TAP MUM AMPS MAXTMUM AMPS
0.2-4.U 2 AMP 1.88 2.12
1.5-12.0 Z AW 88 2.12
2.0-15.0 2 AMP 1.88 2.12 o

he following steps should be taken. Reset the control
di@1 setting is within the limits shown above. Then set at
ing the resistor. Compensation should be rechecked after

#1/2 T7.D.S. and restore pick up a
the resistor adjustment.
With the contacts just open’,‘ai:‘h he current required to just close the contacts on each of the other
taps. This current shoul in + 3% of tap value.

If the current falls outside these
spring until compensation at #1@ ti

With the time dial at N e setting and the tap plug in the 2 amp tap, apply sufficient current

to the relay to definij ose the contacts. Reduce the current to 80 percent of tap value and the

disk should resetqall y to the No. 10 dial setting position. .
With the tap ;i:g..ng 2 amp tap and the time dial at No. 5 time setting, apply five times tap

current to the r

Adjust the drag et to obtain a closing time from 0.89 to 0.95 seconds. However, it is preferable
to adjust the time delay as near as possible to 0.92 seconds. The magnet should be approximately in the
middle of its travel. The magnet is adjusted by loosening the nut under the maanet shelf. Moving the
magnet in d crease®the time, movina the magnet out increases the time.

ting the drag magnet, be sure the outer edge of the magnet never extends out beyond the cut out
sure the nut clamping the drag magnet to its supporting shelf is tight before proceeding
with o e checks. Make sure the drag magnet does not hit the counterweight at any position of the dii“

the tap plug in the 2 amp tap and the time dial at the No. 5 time setting, check the contacts
at 2 and 10 times tap value. These times must be within the limits in Table XIV.
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TABLE XIV
60HZ 50HZ
TAP AMPS MIN. SEC. MAX. SEC. MIN. SEC. MAX. SEC.
2.0 4.0 6.27 7.22 6.58 7.56
2.0 20.0 0.26 0.30 0.27 0.31

INSTANTANEOUS UNIT

O

1. Both contacts should close at the same time.

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

3.

With the armature against the pole piece the cross member of the "T" spring n a horizontal
plane and there should be at least 1/32 inch wipe on the contacts.

e
Check thN rting a 0.012
inch feeler gage between the front half of the shaded pole and the armatur
closed.

e armature held
Contacts should close with feeler gage 1in place.

age between the plastic residual
Contacts should close with the

TARGET AND SEAL-IN UNIT

Check steps 1 and 2 as described under Instantaneous Unit.

To check the wipe of the seal-in unit, insert a 0.012 inch

of the armature and the pole piece with the armature h

clo
feeler gage in place.

It is recommended that sufficient quané?!’!isg renewal parts be carried in stock to enable the
prompt replacement of any that are worn, br; damaged.

When ordering renewal parts, addre h arest Sales Office of the General Electric Company,
specify quantity required, name of the flart €anted, and the complete model number of the relay for which
the part is required. L 4

S
&

Q>®
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CONNECTING PLUG  MAIN BRUSH CONNeébG BLOCK

TERMINAL BLOCK
SHORTING BAR

AUXILIARY BRUSH

N

NOTE:AFTER ENGAGIN @ILIARY BRUSH, CONNECTING PLUG
TRAVELS 1/4 INCH BeF ENGAGING THE MAIN BRUSH ON

THE TERMINAL BL C.K\

O
Q>®

&IG. 1 (8025039 ) CROSS SECTION OF DRAWOUT CASE SHOWING POSITION OF AUXILIARY BRUSH

e e W — v , - e
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— INSTANTANEOUS UN\O

TAP BLOCK — \ ADJUSTABLT CORE
TAP PLUG I e e = *
3 Px L L L M.
TOP PIVOT —JOROJOJOgege d L2 Y
‘ J D) 0 0 » 03 7 O 8.0 0.0 S
TARGET AND Z— e :
SEAL-IN UNIT ’ : TIME DIAL
SEAL-IN H':-'a - DISK AND SHAFT
TARGET t G 4 4
DU |NSTANTANEOUS
SEAL-IN ! UNIT
TARGET TAP || —
SELECTOR : L MAIN MOVING
SCREW S 1 |} shart
CONTROL - | L MAIN
SPRING STATIONARY
ADJUSTING ‘ BRUSH AND
RING i i e s a2 e O TR e CONTACT
181’7 N ASSEMBLY
() ‘ ‘ 'L'rDRAG MAGNET
. [~ DISK
{
MUBEL L a7 ) TYPE .-
o S /. AMPERES . CYCLES
NLTRUCTIONS ~ﬂl"MiT;'S “BUELE__T\N- L ;
'NLTANTERNLD R '
2
)

FIG. 2 (8041298 ) TYPE IAC77 800 SERIES RELAY REMOVED FROM CASE (FRONT VIEW)
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S

e - *
———g
Y

— -~

- -, ""\ Q "- ’ /», i_ i ~. - CRADLE

VARIABLE
RESISTOR

s

CAPACITOR

INSTANTANEOUS
UNIT RANGE
SELECTOR LEADS

S FIG. 3 (8041297 ) TYPE IAC77 800 SERIES RELAY REMOVED FROM CASE (REAR VIEW)
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CIND

]
T&SI
—
‘§
b3 V-
1 ]

% = SHORT FINGERS
4

FIG. 4 (0165A7758-0 ) TYPE IAC77A 800 SERIES RELAY INTERNAL CONNECTIONS (FRONT VIEW)
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WOUND SHADING cou_s—‘\ O

N\

\CL \ /e /
I ’\C) NOTE : INST. UNIT CONNS.
|

SHOWN ARE FOR LOW
3 5 RANGE OPERATION. FOR
\ HIGH RANGE OPERATION
CONNECT "B"¢'D" TO
O TERMINAL #5 € A €°C’
2 6 TO TERMINAL *7. ,\
d = SHORT ol '
TS1=TARGET AL-IN
INST. = INgTAMTANEOUS UNIT

L 4

s .'.
FIG. 5 (0246A2200-1 ) TYPE IAC77B 800 SERIES RELAY INTERNAL CONNECTIONS (FRONT VIEW)
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/—INDUCTION UNIT O
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T&S|

<
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X
<
!
<

% = SHORT FINGER

&G. 6 (0165A7781-0 ) TYPE IAC78A 800 SERIES RELAY INTERNAL CONNECTIONS (FRONT VIEW)
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TIME OVERCURRENT INSTANTANEOUS UNIT @
UNITT\_ \ 0 ¢
T ¢
A N
( ) ™ ‘/\\ ‘4\— \
gf:: \'\ WOUND % /‘\
| | SHADING /1 |
| \ COILS /o '«
—t— / \\
L I
p— - e
INSTAN
UNIT
I [é SEE NOTE
— _NZ\ C
1= I
|
—"-% T i)
|
J
/* \/-’*e \/—* \[/—_ V* \/*
\V/ \/ \V4 O 7 \/ \/
L 4
E-NE ¢

* O
6 10
% =SHORT @
TSI =TAREEF BNSEAL-IN
NOTE i~ INGEANTANEOUS UNIT CONNECTIONS SHOWN ARE FOR

L NGE OPERATION. FOR HIGH RANGE OPERATION
CONNECT "B"€ “D" TO TERMINAL 5 € "A" € 'C" TO
TERMINAL 7

§ .,~
&. 7 (0246A2286-1 ) TYPE IAC78B 800 SERIES RELAY INTERNAL CONNECTIONS (FRONT VIEW)







PICK-UP TIME - SEC.
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0.015

0.010

0.005

GEK-34055

i ! |
OPERATING TIME
¢ RANGE FOR ANY

PICKUP SETTING

FIG. 8 (K-6306872- 5 ) TIME CURRENT CURVE OF THE INSTANTANEOUS UNIT
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/ / \ RELAY CHARACTERISTICS
ALL TESTS SHOULD BE

O MADE WITH RELAY IN CASE.

. 13 (K-6154399-7 ) TEST CONNECTIONS FOR TESTING PICK-UP AND TIME CURVE OF IAC RELAYS
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Lot

14 (0246A6966-0 ) EXTERNAL CONNECTIONS OF FOUR IAC77A RELAYS USED FOR MULTI-PHASE AND PHASE TO
TO GROUND FAULT PROTECTION OF A 3-PHASE CIRCUIT
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FIG. 6A6967-0 ) EXTERNAL CONNECTIONS OF FOUR IAC78A RELAYS PROTECTING A 3-PHASE CIRCUIT N
AGAINST MULTI-PHASE AND PHASE TO GROUND FAULTS F‘uﬁ
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