
INSTRUCTIONS 

GEI-98317A 

INSERTUOOK 
GEH-2059 

TIME OVERCURRENT RELAY 

INTRODUCTION 

These instructions are a supplement to In­
struction Book GEH-2059 whlch ls included in this 
book. The combination of the two forms instructions 
for the IAC77M relay. 

DESCRIPTION 

The IAC77M is similar to the IAC77A except for 
the addition of a high dropout i�stantaneous unit 
mounted in the rear of the relay and an additional 
target seal-in unit mounted in the front of the relay. 
Fig. l shows the internal connection of the relay. 

TYPE IAC77M 

OPERA TING CHARACTERISTICS 

The special high-dropout instantaneous unit ls 
constructed without a target and ls designed to yield 
dropout values of 80 percent or higher at minimum 
setting and 90 percent or higher at maximum setting. 
The pole ptece ts constructed and secured wtth a 
special wave washer so that tt can be rotated to the 
moat favorable posttlon to secure the desired drop­
out. Thls pole _piece should be rotated ln the clock­
wise direction (top vtew) only. Thls wUl prevent the 
pole piece assembly from being accidentally 
loosened. 

The additional target and seal-tn unit ls used ln 
conjunction wtth the high dropout instantaneous unlt 
since the latter does not have a target. 

Th••• innrucfion, do not purporl to cover all detail, or variation, in equipment nor to provide for eve,y poaibl• 
contingency to be met in connection with indallation, operation or maintenance. Should fvrtfter information be deaired 
or ,l,ould porlicular problem, arile which are not covered ,utficlently for th• purcha..,'• purpo,e,, the molter mould 
be referred to the General Electric Compony. 
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TIME OVERCURRENT RELAYS

TYPES 
IAC77A Form 11 and Up 
IAC77B Form 31 and Up 
IAC78A Form 4 and Up 
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GEH-2O9

TIME OVERCURRENT RELAY

TYPE JAC

INTRODUCTION

These relays are of the induction disk construction with a wattinetric type current operating element.They have an extremely-inverse time-current characteristic as shown in Fig. 6.

NUMBER N.O. INSTANTANEOUS
CONTACT OUTPUTS UNIT

[ 1AC77A I NO
I fAT7B 1 YES
I IAC78A 2 * NO

IAC7RB 2 * YES

* Not electrically separate - see Figure 12.

APPLICATION

The extremely inverse time current characteristics of the 1AC77 and 1AC78 relays make these relays
particularly well suited for the protection of primary distribution feeder circuits.

In such applications, because the relay characteristics closely parallel those of power fuses, it
is possible to obtain selective fault protection with a minimum time delay. For example, the system
illustrated in Fig. 3, it is necessary that the protective relays (device 51) co-ordinate with the fuseson the high side of the power bank as well as with those on the load side of the power circuit breaker.Fig. 2 illustrates that this can be done most effectively with extremely inverse 1AC77 or 1AC78 relayswhose characteristics most nearly parallel those of the fuses.

The extremely inverse relay also is better suited than both the inverse and very inverse relaysfor picking up cold load. For any given cold load pick up capability, the resulting settings will providefaster protection at high fault currents with the extremely inverse relay than with the less inverse relays.

The zero current reset time of the extremely inverse 1AC77 and 1AC78 is approximately 60 secondswhen set on time dial 10. For other• time dial settings the zero current reset time is proportionatelyless. For example, the reset time from time dial 2 is approximately 12 seconds.

RATINGS

INDUCTION UNIT

Ratings of the induction unit are given in Table I.

These instructions do not purport to cover all details or variations in equipment nor to provide forevery possible contingency to be met in connection with installation, operation or maintenance. Shouldfurther information be desired or should particular problems arise which are not covered sufficiently forthe purchtsers purposes, the matter should be referred to the General Electric Company.
To the extent required the products described herein meet applicable ANSI, IEEE and NENA standards;t’ut no such assurance is given with respect to local codes and ordinances because they vary greatly.
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TABLE I

CURRENT 1)PEP. ANGE, AMPERES
RELAY FREQ.

MAIN (1TIET INSTANTANEOUSCYCLES
UNIT U1IT

14C77A 4—16
& 60 L5.-6

IAC78A 0.5—2
0.1—0.4

4-16 20-80
1AC77B 4—16 10—40

&P 60 1.5—6 10-40
IAC78R 0.5—2 1-40

The continuous and one—second thermal ratings are listed in Table II

4—16
1 .5—6
0.5-2
0.1-0.4

TABLE II

10
6
3

260
200

65
15

* The continuous rating of the coil circuit which appears in the table applies to all induction—unit
taps up to, and including, the value of the rating. For taps above this value the rating is the same as
the tap value.

Continuous rating of relays having instantaneous units is the value shown in Table ri or 1.5 times
the minimum setting of the instantaneous unit, whichever is the lower of the two values.

The available taps of the induction units are shown in Table IJA.

[ RATING TAPS AVAILABLE

INSTANTANEOUS UNIT

The available adjustment ranges of instantaneous units are 1—4, 2—8. 4l6, 10—40,
amperes. For continuous ratings see Table II and the notes following Table II.

SEAL-IN

20—80 lnd 40—160

Ratings of the seal—in unit are given in Table III.

TABLE III SEAL-IN UNIT RATINGS

CARRY-TRIPPING DUTY 30 AIIPS S AMPS
CARRY C0STANTLY 3 AMPS 0.3 AMPS
fl-C RESISTANCE 0.13 OHMS 7 OHMS
IMPEDANCE (60 CYCLES) 0.53 flH’S 52 OHMS

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.

CON TACTS

The current—closing rating of the contacts is 30 amoeres for voltaoes not exceeding 250 volts. The
current-carrying rating is limited by the ratinos of the seal—in unit.

INDUCTION UNIT RATING *CONTINUOUS RATING ONE—SEC. RATING
(AMPS) — (AMPS) (AMPS)

TABLE hA

r 4-16
1.5-6.0
0.5-2.0
0.1-0.4

4,5,6,7,8,10,12,16
1.5,2.0,2.5,3.0,4.0,6.0
0.5,0.6,0.8,1 .0,1.2,1 .5,2.0
0.1 ,0.15,0.2,O.25,’l.3,0.35,0.4

ZIMP TAP !J..fMp /w
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BURDENS

Burdens for the induction unit coils are given in Table IV. These are calculated burdens at fiveamperes based on burden of minimum tap.

TABLE IV

COIL RATING I FREQ. TAP VA 2 PF
4-16 I 60 4 0.63 0.025 o.1

1.5—6 I 60 1.5 5.0 0.20 0.5
0.5-2 60 0.5 40.0 1.60 0.5 I
0.1-0.4 j_50 0.1 1050 42 oJ

The instantaneous unit burdens at 5 amps are listed in Table V.

TABLE V

COIL RATING FRE . UNIT SETTINGI VA 7 PF
10-40 60 ior.83po33 .95L_c- 60 20 I 0.211.008 .95

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a part of a control panel, will be shipped in cartons designedto protect them against damage. Immediately upon receipt of the relay, an examination should be madefor any damage sustained during shipment. If injury or damage resulting from rough handling is evident,a claim should be filed at once with the transportation company and the nearest Sales Office of theGeneral Electric Company notified promptly.

Reasonable care should be exercised in inpacking the relay in order that none of the parts areinjured or the adjustments disturbed.

If the relays are not to be installed iniiediately, they should be stored in their original cartonsin a place that is free from moisture, dust, and metallic chips. Foreign matter collected on the outsideof the case may find its way inside when the cover is removed and cause trouble in the operation of therelay.

DESCRI PT ION

These relays consist of an induction unit, seal—in unit, and in some types an instantaneous unit,all assembled with their associated parts in a Si case.

RELAY TYPES

The Type IAC77A relay has single-circuit closing contacts. The contacts close as the current increasesto pickup value as set on the tap block. The time delay in closing the contacts is determined by thesettinh of the time dial at the top of the disk shaft.

The Type IAC17B relay is similar to the Type IAC77A relay except that it has in addition aninstantaneous unit.

The Type IAC78A relay is similar to the Type IAC71A relay except that it has two-circuit closingcontacts.

The Type IAC78B relay is similar to the IAC77B relay except that it has two circuit closing contacts.

INDUCTION UNIT

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 operatingdisc are connected in series. A capacitor and variable resistor connected in series with the inner coilon the upper laminated structure make up the phase—shifting circuit. The disk shaft carries the movingcontact which completes the trip or alarm circuit when it touches the stationary contact or contacts.
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GFH-2059

e disk shaft is restrained by a spiral spring to give the proper contact closing current and its motion
is retarded by a permanent magnet acting on the disk to give the correct time delay.

SEAL-IN UNIT

A seal—in unit is mounted to the left side of the shaft as shown in Fig. 1. This unit has its coil
in series and its contacts in parallel with the main contacts such that when the main 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
latches up and remains exposed until released by pressing a button beneath the lower left corner of the
cover.

INSTANTANEOUS UNIT

The instantaneous unit is a small Instantaneous hinge—type unit which may be mounted on the right
front side of the induction unit (see Fig. 1). Its contacts are normally connected in parallel with
the contacts of the main unit. Its coil is connected in series with the operating coil of the main unit.

When the current reaches a predetermined value, the instantaneous unit operates, closing the contact
circuit and raising its target into view. The target latches in the exposed position until released
by pressing the button beneath the lower left-hand corner of the relay cover.

The instantaneous unit operates over a 4 to I range and has its calibration stamped on a scale
mounted beside the adjustable pole piece.

INSTALLATI ON

LOCATION

The location should be clean and dry, free from dust and excessive vibration, and well lighted to
facilitate Inspection and testing.

MOUNTING

The relay should be mounted on a vertical surface. The outline and panel diagrams are shown in
Figures 14 and 15

CONNECTIONS

Internal connection diagrams for the various relay types are shown in Fig. 10 to 13 inclusive.
Typical wiring diagrams are given in Fig. 4 and 5.

One of the mounting studs or screws should be permanently grounded by a conductor not less than
No. 12 B&S gage copper wire or its equivalent.

CAUTION:

EVERY CIRCUIT IN THE DRAWOUT CASE HAS AN AUXILIARY BRUSH. IT IS ESPECIALLY IMPORTANT ON CURRENT
CIRCUITS AND OTHER CIRCUITS WITH SHORTING BARS THAT THE AUXILIARY BRUSH BE BENT HIGH ENOUGH TO ENGAGE
THE CONNECTING PLUG OR TEST PLUG BEFORE THE MAIN BRUSHES DO. THIS WILL PREVENT CT SECONDARY CIRCUITS FROM
BEING OPENED.

ADJUSTMENTS

INDUCTION UNIT

The minimum current at which the contacts will just close is determined by the position of the tap
screw in the tap block at the top of the relay.

When changing the current setting of the relay while in the case, remove the connection plug to
short the current transformer secondary circuit. Next, screw the tap screws into the tap marked for
the desired current and then replace the connection plug.

The pickup of the unit for any current tap setting is adjusted by means of the variable resistor
in the phase—shifting circuit. This adjustment also permits any desired setting intermediate between the
various tap settings to be obtained. The control spring is prewound approximately 660 degrees with the

6



GEH-2 059

contacts just closed. Further adjustment of this setting is seldom required. The unit is adjusted at thefactory to close its contacts from any time-dial position at a minimum current within five percent ofthe tap setting. The unit resets at N5 percent of the minimum closing value.

TIME SETTING

Hoc of the time dial (see Fig. 1) determines the length of time the unit requires to closecta ts the ,.urrcnt reaches the pre-determined value. Ihe contacts are just closed when the1 ‘s t n . !hen the dial is set on 10, the disk must travel the maximum amount to close thea t , n i ve the max iruurl time setting.

The prisary adjustment for the time of operation of the unit is made by means of the time dial.Frthr adjustment is obtained by moving the magnet along its supporting shelf. Moving the magnet intiward the back of the unit dec:reases the time, while moving it away increases the time.

If selective action of two or more relays is required, determine the maximum possible short—crcuit current of the line and then choose a time value for each relay that differs sufficiently toinsure the proper sequence in the operation of the circuit breakers. Allowance must be made for thetime involved in opening each breaker after the relay contacts close. For this reason, unless thecircuit time of operation is known with accuracy, there should be a difference of about 0.5 second(at the mainum current) between relays whose operation is to be selective.

EXAMPLE OF SETTING

The time and current settings of the induction unit can be made easily and quickly. Each timevalue shown in Fig. 6 indicates the time required for the contacts to close with a particular time-dialsetting when the current is a prescribed number of times the current-tap setting. In order to secureany of the particular time-current settings shown in Fig. 6, insert the tap screw in the proper tapand adjust the time dial to the proper position. The following example illustrates the procedure inmaking a relay setting.

Assume a Type 1AC77 relay is used in a circuit where the circuit breaker should trip on a sustainedcurrent of approximately 400 amperes; also, the breaker should trip in 0.5 seconds on a short—circuitcurrent of 3750 amperes. Assume further that current transformers of 60/1 ratio are used.

The current-tap setting is found by dividing the minimum primary tripping current by the currenttransformer ratio. In this case, 400 divided by 60 equals 6.8 amp. Since there is a 7.0 ampere tap,set the relay in this tap. To find the proper time—dial setting to give 0.5 seconds time delay at 3750amperes, divide 3750 by the transformer ratio. This gives 62.5 amperes secondary current which is 8.95tmes the 7 ampere setting. By referring to the time-current curves Fig. 6, it will be seen that 8.95tires the minimum operating current gives 0.5 seconds time delay when the relay is set slightly abovethe No. 7 time-dia setting.

The above results should be checked by means of an accurate timing device as shown in Fig. 8. Slightreadjustment of the dial can be made until the desired time is obtained.

4id in making the proper selection of relay settings may be obtained by applying to the nearestApparatus Sales Office of the General Electric Company.

INSTANTANEOUS UNV

Select the current above which it is desired to have the instantaneous unit pickup. Loosen the locknut and turn the pole piece up or down so that the top of the hexagonal head will be even with the selectedCcrront rIa or the calibrated scale; then tighten locknut.

The contacts should be adjusted to make at about the same time and to have approximately 1/32”wipe. This adjustment can be made by loosening the screws holding the stationary contacts and movinghe contacts uc or down as required. The time-current characteristic of the instantaneous unit is givenin Fig. q

TARGET AND SEAL-IN_UNIT

For trip coils operating on currents ranging from 0.? up to 2.0 amperes at the minimum control voltage,set the target and seal-in tap plug in the 0.2 ampere tap.

7



GEH- 2059

For trip coils operating on currents ranging from 2 to 30 amperes at the minimum control voltage,

place the tap screw In the 2—ampere tap.

The tap screw is the screw holding the right—hand stationary contact of the seal-in unit. To change

the tap setting, first remove the connecting plug. Then, take a screw from the left-hand stationary

contact and place It in the desired tap. Next remove the screw from the other tap, and place it in the

left-hand contact. This procedure is necessary to prevent the right—hand stationary contact from getting

out of adjustment. Screws should not be in both taps at the same time.

MAI NTENANCE

The relays are adjusted at the factory and it is advisable not to disturb the adjustments. If for

any reason, they have been disturbed, the section ADJUSTMENTS should be followed in restoring them.

DISK AND BEARINGS

The lower jewel may be tested for cracks by exploring its surface with the point of a fine needle.

If it is necessary to repIace the jewel a new pivot should be screwed into the bottom of the shaft at

the same time. The jewel should be turned up until the disk is centered in the sir gaps, after which it

should be locked in this position by the set screw provided for this purpose. The upper bearing pin
should next be adjusted until very little end play can be felt between the pin and the steel ball in the

recess at the top of the shaft; about 0.015 inch is correct.

ACCEPTANCE TESTS

A. MAIN UNIT

PICKUP

Set the relay at the 0.5 time dial position and minimum tap. Using the test connections of
Figure 8 the main unit should close its contacts within +5% of tap value current.

TIME TEST

Set the relay at the 5.0 time dial position and minimum tap. Using the test connections of Figure 19,
and applying 5 times pickup current, the relay should operate at 0.92 seconds +5%. With 2 times pickup
current applied the operating time should be 6.75 seconds +5%. With 10 times pickup current applied the

operating time should be 0.28 seconds +5%.

B. INSTANTANEOUS UNIT

PICKUP

With gradually applied current the unit should pickup at +10% of the minimum calibration. There

should be no more than +5% variation on repeated pickup checks. Be sure the target has been reset after

each test.

C. TARGET SEAL IN UNIT

PICKUP

The unit should pickup between 75 and 100% of tap value with the main unit contacts closed.

DROPOUT

Open the main unit contacts, the seal in unit should remain picked up. Reduce the current to 25%

of tap value; the unit should drop out.

PERIODIC TESTS

It is recomended that pickup of all units be checked at least once every six months.

8
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CONTACT CLEANING

For cleaning fine silver contacts, a flexible burnishing tool should be used. This consists of aflexible strip of metal with an etched roughened surface, resembling in effect a superfine file. Thepolishing action is so delicate that no scratches are left, yet corroded material will be removed rapidlyand thoroughly. The flexibility of the tool insures the cleaning of the actual points of contact.
Fine silver contacts should not be cleaned with knives, files, or abrasive paper or cloth. Knivesor files may leave scratches which increase arcing and deterioration of the contacts. Abrasive paper orcloth may leave minute particles of insulating abrasive material in the contacts and thus prevent closing.
The burnishing tool described is included in the standard relay tool kit obtainable from the factory.

RENEWAL PARTS

It is recon-miended that sufficient quantities of renewal parts be carried in stock to enable theprompt replacement of any that are worn, broken, or damaged.

When ordering renewal parts, address the nearest Sales Office of the General Electric Company,specify the quantity required and describing the parts by catalogue numbers as shown in Renewal PartsBulletin No. GEF—3883.
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FIG. 2 (6507953-2) COMPARISON OF IAC OVERCURRENT RELAY CHARACTERISTICS SHOWING CO-ORDINATION WITH TYPICAL
PRIMARY AND SECONDARY FUSES
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DIV ICE F UNCT I ON NUMBER
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FIG. (5507951-0) ELEMENTARY DiAGRAM, TYPE IAC77A RELAYS PROTECTING THREE—PHASE CIRCUIT

WHEN BREAKER

FIG. 5 (6507950-0) ELEMENTARY DIAGRAM TYPE IAC78B RELAY FOR TRIPPING TWO CIRCUIT BREAKERS
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MAIN BRUSH CONNECTING BLOCK

zrAUXILIARY BRUSH TERMINAL BLOCK
SHORTING BAR

NOTE:AFTER ENGAGING AUXILIARY BRUSH CONNECTING PLUG

TRAVELS 1/4 INCH BECORE ENGAGING THE MAIN BRUSH ON

THE TERMINAL BLOCK

FIG. 7 (8025039) CUTAWAY OF DRAWOUT CASE SHOWING POSITION OF AUXILIARY BRUSH AND SHORTING BAR

WIN. RECOMMENDED VOLTS,
120 AT RATED FREQU[NCY

TO INDICATING LIGHT
WHEN CHECKING PICKUP
OF MAIN UNIT

TO INDICATING LIGHT WHEN
CHECKING PICKUP OF

—- INSTANTANEOUS UNIT

TO ACCURATELY REPROWCE
RELAY CHARACTER 1ST I CS
ALL TESTS SHOULD BE
MADE WITH RELAY IN CASE.

FIG. 8 (6154399-7) CONNECTIONS FOR TESTING SINGLE-PHASE IAC RELAY (FRONT VIEW)

CONNECTING PLUG

TO TIMER

--,-

XLA13 TEST PLUG

VARIABLE RESISTOR

TO TIMER
START’
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FIG. 9 (6306872-5) TIME-CURRENT CURVE OF INSTANTANEOUS UNIT

INDUCTION UNI’

*= SHORT FINGERS

FIG. 10 (0165A7758-0) TYPE IACJ7A RELAY INTERNAL
CONNECTIONS (FRONT VIEW)

* SHORT FINGERS

FIG. 11 (o165A77s9-o) TYPE IAC77B RELAY INTERNAL
CONNECTIONS (FRONT VIEW)
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SHORT FINGER

FIG. 12 (0165A7781-Q) TYPE IAC78A RELAY INTERNAL
CONNECTIONS (FRONT VIEW)

.SHORT FINGER

FIG. 13 (0165A7782-o) TYPE IAC78B RELAY INTERNAL
CONNECTIONS (FRONT VIEW)
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