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Insert Booklet GEH=2059

INSTRUCTIONS

TIME OVERCURRENT RELAY WITH TORQUE CONTROL
TYPE IAC

MODEL 121AC90A(-)A
121AC90B(-)A

INTRODUCTION

These instructions plus those included in GEH-2059_form the instructions.
for these relays.

DESCRIPTION

Relay model IAC90A(-)A is an extremely inverse™time characteristic
induction disk time overcurrent relay with torque coptrol. It consist of
a wattmetric construction IAC type time overc@rrentyunit with a target
seal-in unit mounted in a small single ended drawout (S1) case. This
relay is similar to relay model IAC77A(-)Afdescribed in GEH-2059 except:

1. The internal connectionsfare shewn in Fig. 1 and the outline
and panel drilling in Fig. 3 of this supplement.

2. This relay has torque control. The floating winding circuit of
the IAC unit operating coil gSybrought out to relay terminals 7-8.
When this floating winding {s/open circuited, it does not produce a
phase displacement of fluxwand,the IAC unit does not develop operating torque.
With the floating winding cifcuit open, this relay will not pick up
on overcurrent levels up to,20 times tap value. With the floating
winding circuit short-cirecuited, the characteristics of this relay
are similar to those of the IAC77A described in GEH-2059.

3. Relay Model IAC90B(-)A 1is similar to IAC90A(-)A except
for addition of 'an instantaneous unit. The internal connections are
shown in Fig.s390f"this supplement.

These instructions do not purport to cover all details or variations in equipment nor to provide for ]
every possible captingency 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.

POWER SYSTEMS MANAGEMENT DEPARTMENT

GENERAL @ ELECTRIC

PHILADELPHIA, PA.
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INSTRUCTIONS GEH-2089C

Time Overcurrent Relays

Types:
IAC77A Form 11 and Up
IAC77B Form 31 and Up
IAC78A Form 4 and Up
IAC78B Form 11 and Up

GENERAL @ ELECTRIC



%

GEH-2059

CONTENTS

LI,
LI -1 O
TARLE TIA. .ttt i it ie i iiiaa e
INSTANTANEOUS UNIT......coiiiiiiiiniiinnnnns,
SEAL-IN UNIT. . iveniiiiiii ittt iiin e .
TABLE IIT....ocviiiiuivneninennnens Ceratesenerrens e
CONTACTS. ottt ittt ees .

TABLE V.t ittt iaa el
RECEIVING, HANDLING AND STORAGE ..
DESCRIPTION. ....covvniiiviiiii i i
RELAY TYPES........coiiiiieiinan. .. 9.
INDUCTION UNIT.........coviiiiiiann.,

SEAL-IN UNIT.......coiiiiiiiii e,
INSTANTANEOUS UNIT.............

LOCATION......cvvvnvnn..
MOUNTING...............
CONNECTIONS...........
CAUTION.......c.unn.. .
ADJUSTMENTS........cv.. . 40
INDUCTION UNIT.....G.
TIME SETTING.
EXAMPLE OF SETTIN
INSTANTANE
TARGET AN
MAINTENANCE........
DISK AND BEARINGS . . -0 . i

B. :
&CKUP ..................................
TARGET SEAL IN UNIT.......coiveiiiinnnnnn..
PICKUP. .t ee e
DROPOUT . vt tiit i iiiee i iieieieieeanns
ODIC TESTS. . ee it it it einenn

ONTACT CLEANING........oiiiiiiiiiiiiin.n,
PARTS . et e i e e



GEH-2059

TIME OVERCURRENT RELAY
TYPE IAC

INTRODUCTION

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

NUMBER N.O. INSTANTANEGUS
CONTACT OUTPUTS UNIT
IAC77A 1 NO
IAC778B 1 YES
TAC78A 2* NO
IAC788B 2* YES

* Not electrically separate - see Figune 12
APPLICATION

The extremely inverse time current characteristics_ of the, IAG77 and IAC78 relays make these relays
particularly well suited for the protection of primary distribution feeder circuits.

In such applications, because the relay characteristics‘¢losely parallel those of power fuses, it
is possible to obtain selective fault protection with @ minimum time delay. For example, the system
illustrated in Fig. 3, it is necessary that the protective relays (device 51) co-ordinate with the fuses
on the high side of the power bank as well as withhese“on the load side of the power circuit breaker.
Fig. 2 illustrates that this can be done most effectively with extremely inverse IAC77 or IAC78 relays
whose characteristics most nearly parallel those, of (the fuses.

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

The zero current reset time of thé extremely inverse IAC77 and IAC78 is approximately 60 seconds
when set on time dial 10. For other- time/dial settings the zero current reset time is proportionately
less. For example, the reset time from time dial 2 is approximately 12 seconds.

RATINGS

INDUCTION UNIT

Ratings of the inductionfunit are given in Table I.

These instructions do not purport to cover all details or variations in equipment nor to provide for
everyggppossible 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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TABLE I
FREQ CURRENT NPER. RANGE, AMPERES
RELAY CYCLES MAIN {TIME) TNSTANTANEAUS
UNIT URIT
IAC77A 4-16
& 67 1.5-6
IAC78A 0.5-2
n.1-0.4
4-16 20-80
IAC77R 4-1¢€ 10-40
&% 60 1.5-6 10240
IAC78R 0.5-2 10-49

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

TABLE 11
INDUCTION UNIT RATING | *CONTINUQUS RATIMG ONE-SEC. RATING

(AMPS) XAMPSIA, (AMPS)

4-16 10 260
1.5-6 6 200
0.5-2 3 65
0.1-0.4 1 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 abeove this value the rating is the same as
the tap value.

Continuous rating of relays having instantaneous unfts is the value shown in Table IT or 1.5 times
the minimum setting of the instantaneous unit, which@ver,is“the lower of the two values.

The available taps of the induction unitsfare,shawnfin Table IJA.

TABLE 1I1A
RATING “TAPS AVAILABLE
4-16 4,5,6,7,8,10,12,16

1.5-6.0 1.5,2.0,2.5,3.0,4.0,6.0
0.5-2.0 0.5,0.6,0.8,1.0,1.2,1.5,2.0
0.1-0.4 0¢1,0.15,0.2,0.25,0.3,0.35,0.4

INSTANTANEQUS UNIT

The available adjustment ranges of®instantanenus units are 1-4, 2-8. 4-16, 10-4n, 20-8n and 40-160
amperes. For continuous ratings see, Table II and the notes following Table II.

SEAL-IN

Ratings of the seal=impuni®t are given in Table III.
TABLE III SEAL-IN UNIT RATINGS

2-AP_TAP 0.2-AMP_TAP
CARRY-TRIPPING DUTY 30 AMPS 5 AMPS
CARRY CONSTANTLY 3 AMPS 0.3 AMPS
D-C RESISTANCE 0.13 NHMS 7 OHMS
IMPEDANCE (60 CYCLES) 0.53 NHMS 52 OHMS

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

CONTAECTS

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

Burdens for the induction unit coils are given in Table IV. These are calculated burdens at five

amperes based on burden of minimum tap.

TABLE IV
COIL RATING | FREQ.| TAP| VA z F
4-16 60 4 [0.63 | 0.025| 0.5
1.5-6 60 1.5/5.0 0.20 0.5
0.5-2 60 0.5/40.0 | 1.60 0.5
0.1-0.4 60 0.1]1050 | 42 ¢ 0.5
The instantaneous unit burdens at 5 amps are listed in Table V.
TABLE V.
COIL RATING FREQ. | UNIT SETTING; VNA Z PF
10-40 60 10 0783).033 | .95
20-80 60 20 0.2192008 | .95

RECEIVING, HANDL ING AND,STORAGE

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

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

If the relays are not to be installedyimmediately, they should be stored in their original cartons
in a place that is free from moisture, dust, ‘and metallic chips. Foreign matter collected on the outside
of the case may find its way inside when/ theycover is removed and cause trouble in the operation of the
relay.

DESCRIPTION

These relays consist of anginduction unit, seal-in unit, and in some types an instantaneous unit,
all assembled with their associated parts in a S1 case.

RELAY TYPES

The Type IAC77A relay has)single-circuit closing contacts. The contacts close as the current increases
to pickup value as set on the tap block. The time delay in closing the contacts is determined by the
settinh of the time dija@l at.the top of the disk shaft.

The Type IAC77B relay is similar to the Type IAC77A relay except that it has in addition an
instantaneous unit.

The TypenlAC78Adrelay is similar to the Type IAC77A relay except that it has two-circuit closing
contacts.

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

Thehdisk 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
dasc¥are, connected in series. A capacitor and variable resistor connected in series with the inner coil
onythe upper laminated structure make up the phase-shifting circuit. The disk shaft carries the moving
contact which completes the trip or alarm circuit when it touches the stationary contact or contacts.
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- e disk shaft is restrained by a spiral spring to give the proper contact closing current and{its motion
1s 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 mainfcontacts 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 lowew, lefitfcorner of the
cover. 4

INSTANTANEQUS UNIT

The instantaneous unit is a small instantaneous hinge-type unit which mayibe mounted on the right
front side of the induction unit (see Fig. 1). Its contacts are normally comnected in parallel with
the contacts of the main unit. Its coil is connected in series with thé®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 th@ 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 1 range and hasWits calibration stamped on a scale
mounted beside the adjustable pole piece.

INSTALLATLION
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 verticalsurface. 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 o Sérews should be permanently grounded by a conductor not less than
No. 12 B&S gage copper wire or iits equivalent.

CAUTION:

EVERY CIRCUIT IN THE(DRAWOUT CASE HAS AN AUXILIARY BRUSH. IT IS ESPECIALLY IMPORTANT ON CURRENT
CIRCUITS AND OTHER CIRCULTS ‘WILIH SHORTING BARS THAT THE AUXILIARY BRUSH BE BENT HIGH ENOUGH TO ENGAGE
THE CONNECTING PLUG ORATEST 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 desimed 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
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contacts just closed. Further adjustment of this setting is seldom required. The unit is adjusted @t the
factory to close its contacts from any time-dial position at a minimum current within five percentyof
the tap setting. The unit resets at 85 percent of the mimimum closing value.

TIME SETTING

The setting of the time dial (see Fig. 1) determines the length of time the unit reguires to close
it contacty when the current reaches the pre-determined value. The contacts ar@yjustfclosed when the
diz? *s set on 2. wWhen the dial is set on 10, the disk must travel the maximum amount 40" close the

cortacts, this gives the maximum time setting.

The primary adjustment for the time of operation of the unit is made by meamns of the time dial.
Further adjustment is obtained by moving the magnet along its supporting shelfy Moving the magnet in
toward the back of the unit decreases the time, while moving it away increases the time.

If selective action of two or more relays is required, determine ghejmaximum possible short-
circuit current of the line and then choose a time value for each relay thatWdiffers sufficiently to
insure the proper sequence in the operation of the circuit breakers.. Alewance must be made for the
time involved in opening each breaker after the relay contacts cloge. Wor“this reason, unless the
circuit time of operation is known with accuracy, there shouldybe @ difference of about 0.5 second
(at the maximum current) between relays whose operation is to bejselective.

EXAMPLE OF SETRING

The time and current settings of the induction unity€an“be made easily and quickly. Each time
value shown in Fig. 6 indicates the time required for thé contacts to close with a particular time-dial
setting when the current is a prescribed number of times the current-tap setting. In order to secure
any of the particular time-current settings shown in Fig.%6, insert the tap screw in the proper tap
and adjust the time dial to the proper position. The fgllowing example illustrates the procedure in
making a relay setting.

Assume a Type IAC77 relay is used in agcircuit where the circuit breaker should trip on a sustained
current of approximately 400 amperes; also, the breaker should trip in 0.5 seconds on a short-circuit
current of 3750 amperes. Assume further that cupkent transformers of 60/1 ratio are used.

The current-tap setting is found bygdiwiding the minimum primary tripping current by the current
transformer 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_praoper time-dial setting to give 0.5 seconds time delay at 3750
amperes, divide 3750 by the transformér ratio. This gives 62.5 amperes secondary current which is 8.95
times the 7 ampere setting. By weferring to the time-current curves Fig. 6, it will be seen that 8.95
times the minimum operating currenthygivess#().5 seconds time delay when the relay is set slightly above
the No. 7 time-dial setting.

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

Aid 1n making the proper selection of relay settings may be obtained by applying to the nearest
Apparatus Sales Office ofmthe“General Electric Company.

INSTANTANEOUS UNIT

Select th® cuprentlabove which it is desired to have the instantaneous unit pickup. Loosen the lock-
nut and turn €he pole piece up or down so that the top of the hexagonal head will be even with the selected
current mark on“the cafllibrated 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 moving
the contacts up4or down as required. The time-current characteristic of the instantaneous unit is given
in Fig. §.

TARGETGANDLSEAL - IN UNIT

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



GEH-2059

For trip coils operating on currents ranging from 2 to 30 amperes at the minimum control voltade,
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 statignary
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 céntact from getting
out of adjustment. Screws should not be in both taps at the same time.

MAINTENANCE

The relays are adjusted at the factory and it is advisable not to disturbithe adjustments. If for
any reason, they have been disturbed, the section ADJUSTMENTS should be followed insestoring them.

DISK AND BEARINGS

The lower jewel may be tested for cracks by exploring its surface(withithe point of a fine needle.
If it is necessary to replace 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 centéred Tnypthe 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 1ittle 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 contactsmwithin +5% of tap value current.

TIME TEST
Set the relay at the 5.0 time dial position“apnd 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/6y75"seconds +5%. With 10 times pickup current applied the
operating time should be 0.28 seconds +5%.

B. INSTANTANEOUS UNIT
PICKUP

With gradually applied Guprent, 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

Itwnishrecommended that pickup of all units be checked at least once every six months.
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CONTACT CLEANING 0

For cleaning fine silver contacts, a flexible burnishing tool should be used. This consists of a
flexible strip of metal with an etched roughened surface, resembling in effect a superfine file. The
polishing action is so delicate that no scratches are left, yet corroded material wildwbe removed rapidly
and thoroughly. The flexibility of the tool insures the cleaning of the actual points ontact.

Fine silver contacts should not be cleaned with knives, files, or abrasive cloth. Knives
or files may leave scratches which increase arcing and deterioration of the c% Abrasive paper or
s

cloth may leave minute particles of insulating abrasive material in the conta hus prevent closing.
The burnishing tool described is included in the standard relay tool k inable from the factory.
RENEWAL PARTS

It is recommended that sufficient quantities of renewal parts beé carr in stock to enable the

prompt replacement of any that are worn, broken, or damaged.
When ordering renewal parts, address the nearest Sales i@e General Electric Company,
e

specify the quantity required and describing the parts by cat ers as shown in Renewal Parts

Bulletin No. GEF-3883.
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