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GEK -86106 

TYPE IAC66T 

TIME OVERCURRENT RELAY 

DESCRIPTION 

The Type IAC66T is a sing l e-phase overcurrent re l ay specific al ly  designed for 
industrial  and power p l ant app l ic ations to protect circuits that supp l y  motor 
circuits or low-vol tage load centers. The mu ltip le  time overcurrent characteristics 
provide these re l ays with the abi l ity to coordinate c l osely  with the motor-starting 
current or static overcurrent trips norma l ly app l ied with the low vo ltage circuit 
breakers  used in load centers. The re l ay contains five units : a long time 
induction overcurrent unit, two instantaneous overcurrent units, a DC oper ated 
static timer unit and a target and sea l-in unit. The re l ay is enc l osed in an S2 
c ase that does not have an upper contact b lock. Three IAC66T rel ays are required 
for comp l ete three-phase protection. 

APPLICATION 

Circuits Supp lying Low Voltage Load Centers  

Industrial  and power p l ant distribution circuits are often served from l oad center 
substations with secondary vo ltages of up to 600 vo lts. The low vo ltage power 
circuit breakers at the secondary side of the l oad center genera l l y  have trip 
devices that may inc lude long time, short time, and instantaneous trip character­
istics. These trip devices provide protection against over l oads and fau l ts on the 
circuits served by the load center substation. 

The IAC66T rel ay is app l ied to provide protection for the primary circuit supp l ying 
a load center substation. At the s ame time, it shou l d  be set to maintain sel ect­
ivity with the low vo ltage side circuit breakers. A representative one- l ine diagram 
of a load center substation and typic a l  time current coordination curves i l lus­
trating coordination between the IAC66T and the low vo l tage circuit breaker are 
shown in Figure 1A. 

In Figure 1A, the time overcurrent unit (51/TOC) of the IAC66T is set to coor­
dinate with the long-time overcurrent trip of the low-voltage circuit breaker. The 
high dropout instantaneous unit (50/10C-B) and the static timer unit (50/TIMER) of 
the IAC66T are set to coordinate with the short time trip of the low-voltage circuit 
breaker. When the 50/IOC-B unit operates, it starts the static timer unit. After a 
set time de l ay, the 50/TIMER provides a trip output. A high seismic instantaneous 
overcurrent unit (50/IOC-A) is a l so provided with the IAC66T for tripping at high 
va lues of fau lt  current. 

Typic al  external  connections for three IAC66T re l ays are shown in Figure 12. 
Settings for each IAC66T rel ay are necess ary as desc ribed be low. 

These instructions do not purport to cover ell det.ils or vsrietions in equipment nor to provide for 
every possible contingency to be met in connection with installation, o�ration or .. intenence. Should 
further information be desired or should particular problems arise which ere not covered sufficientlv for 
the purchaser's purposes, the matter should be referred to the Generel Electric Coapeny. 

To the eKtent required the products described herein meet epplicable ANSI, IEEE end NEifA st.ndUtUI 
but no such assurance is given with res�ct to local codes end ordinences beceuse they Wiry greetly. 
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GEK-86106 

The current-pickup value and the appropriate time dial must be set for the time 
overcurrent unit (51/TOC) . These should be chosen to provide overcurrent protection 
of the primary circuit and to coordinate with the maximum total clearing time for 
the long time overcurrent trip of the low-voltage circuit breaker. 

The high dropout instantaneous overcurrent unit (50/IOC-B) pickup value and the 
static timer (50/TIMER) setting must be set to coordinate with the maximum total 
clearing time for the short time trip characteristic of the low voltage circuit 
breaker. The pickup value for the 50/IOC-B unit should be set greater than the 
short-time pickup of the low voltage breaker trip device. The 50/TIMER setting 
should be set greater than the maximum total clearing time of the low voltage 
breaker in order to allow for coordination. 

The pickup value of the 50/IOC-A instantaneous overcurrent unit is set to 
provide short circuit protection for the primary circuit. It is usually set higher 
than the pickup of the 50/IOC-B unit and delivers a trip output without intentional 
time delay. 

Circuits Supplying Motors 

The IAC66T relay is  also used to protect a motor against three abnormal conditions. 
The time overcurrent unit (51/TOC) protects against motor overloads. The unit has a 
long-time inverse characteristic which is designed to coordinate with the motor 
heating characteristic. The instantaneous overcurrent unit (50/IOC-A) provides 
fault protection. This unit must be set high enough so that it does not operate on 
motor inrush current. The high dropout instantaneous unit (50/IOC-B) and the 
50/TIMER provide protection against locked rotor current. When 50/IOC-B operates, 
it energizes the 50/TIMER which in turn trips the circuit breaker after the settable 
delay of the timer. The timer setting should be sufficiently long to ensure that 
the 50/IOC-B unit drops out as motor-inrush current decreases during a normal motor 
start. 

A typical time current coordination curve is shown in Figure lB. Time delay 
with the high dropout instantaneous allows for the decay of the motor-starting 
current de component. 

Typic al pickup settings for the three overcurrent units are as below: 

UNIT 

Time overcurrent unit 

Normal Dropout Instanta­
neous Overcurrent Unit 

High Dropout Instanta­
neous Overcurrent Unit 

4 

51/TOC 

50/IOC-A 

50/IOC-B 

PICKUP SETTING (MULTIPLES OF 
MOTOR FULL LOAD CURRENT) 

1.15 to 1.4 

8 to 15 

2 to 6 
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GEK-86 106 

RATINGS 

INDUCT! ON UN IT  

The induction unit coil is  avai l ab l e  in severa l ranges of pickup current. 
Tabl e  I l ists ranges ,  tap va lues , continuous-current ratings and short time current 
ratings of the induction unit coi l. 

The induction unit contacts wi l l  cl ose 30 amperes for vo l tages not exceeding 
250 vol ts. The current carrying ratings are affected by the tap sel ected on the 
target and seal-in coi l ,  as indicated in Tab l e  I I. I f  the tripping current exceeds 
30 amperes , use an auxi liary rel ay that is connected such that the tripping current 
does not pas s through either the contacts or the target and sea l-in coi l s of the 
protective rel ay. 

P I CKUP 
RANGE 
(AMPS) 

o. 6/1.8 

1 .5/4.5 

2 0 517 0 5 

4.0/12 

TABLE I 
INDUCTION UN IT COI L RATINGS 

TAP 
VALUES 
(AMPS) 

0.6, 0.8, 1 .0, 
1.2, 1.4, 1.6 
1.8 

1.5, 2, 2.5, 3, 
3.5, 4, 4.5 

2.5, 3, 3.5, 
4, 5, 6, 7.5 

4, 5, 6, 7, 
8, 10, 12 

CONTINUOUS 
CURRENT 

(AMPS) 

3 

5 

5 

10 

SHORT TIME 
(ONE SECOND) 
RATING (AMPS) 

75 

200 

300 

400 

The two taps required for the values shown in Tabl e  I are (from the l owest to 
highest pickup) : A/L, B/K, CIF, D/H, DIG, E/G and G/J, respective l y, as l abe l l ed on 
the tap b l ock. To obtain a tap va lue of 4.0 amps on the 2.5/7.5 amp rel ay , use taps 
D/H. 

TABLE I I  
RATINGS OF TARGET AND SEAL-IN COI L  

CURRENT OPERATED 

Carry 30 amps for 
Carry 10 amps for 
Carry continuous l y  
Minimum operating 
Minimum dropout 
DC resistance 
60 hertz impedance 
50 hertz impedance 

(seconds) 
(seconds) 
(amperes) 
(amperes) 
(amperes) 
(ohms) 
(ohms) 
(ohms) 

5 

DUAL-RATED 0.2/2.0 AMP 
0.2 AMP TAP 2.0 AMP TAP 

0.05 
0.45 
0.37 
0.2 
0.05 
8.3 
50 
42 

2.2 
2.0 
2.3 
2.0 
0.5 
0.24 
0.65 
0.54 
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GEK-86106 

STATIC TIMER UNIT 

The static timer unit is available in DC voltage ratings of 48, 125 or 250 
volts. Two timing ranges, 0.03 to 1.0 and 0.05 to 3.0 seconds, can be obtained. 
Forms 51 and up are triple rated, 48/110-125/220-250 volts DC, and have a time range 
of 0.03 to 5.0 seconds. 

The timer unit contacts will close and carry 30 amperes DC momentarily, at 
voltages of 250 volts or less. These contacts will carry three amperes 
continuously, and have interrupting ratings as shown in Table III. 

TABLE I II 
INTERRUPTING RATINGS OF STATIC TIMER UNIT CONTACTS 

CURRENT CURRENT 
INDUCTIVE** NON-INDUCTIVE 

VOLTS ( AMPS) ( AMPS) 
48 DC 1.0 3.0 

110-125DC 0.5 1.5 
220-250DC 0.25 0.75 

115 60 Hertz 0.75 2.0 
230 60 Hertz 0.50 1.0 

**Induct anceofaver age-fr1pcoTr:----------- --�------ ------- ---

HIGH SEISMIC INSTANTANEOUS UNIT 

The high seismic instantaneous unit is designed to use one of several coils. 
Table IVa lists the pickup range, continuous current ratings and short time rating 
of each of these coils. 

The current-closing rating of the contacts is 30 amperes for voltages not 
exceeding 250 volts. 

TABLE IVa 
STANDARD INSTANTANEOUS UNIT COIL RATINGS 

PICKUP CONTINUOUS SHORT TIME 
RANGE CURRENT (ONE SECOND) ( AMPS) ( AMPS) RATING ( AMPS ) 

0.5 - 2 0.75 12 
1 4 1.5 25 
2 8 3.0 51 
4 - 16 6.0 127 

10 - 40 15.0 205 
20 - 80 30.0 326 
40 - 160 60.0 326 

----" 
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GEK-86106 

For forms 51  and up, the standard instantaneous unit has the following ratings, 
l isted in Tabl e IVb: 

TABLE IVb 
STANDARD INSTANTANEOUS UNIT COIL RATINGS - FORMS 51 AND UP  

SERIES OR RATINGS 
RANGE PARALLEL CONTINUOUS ONE SECOND** 

0.5 - 4.0 0.5 - 2.0 Series 0.75 25 . o  
1.0 - 4.00 Paral l el 1.5 50.0 

2.0 - 16.0 2.0 - 8.0 Series 3.0 130.0 
4.0 - 16.0 Parall el 6.0 260.0 

10.0 - 80.0 10.0 - 40.0 Series 15.0 400.0 
20.0 - 80.0 Parall el 25.0 600.0 

20.0 - 160.0 20.0 - 80.0 Series 25.0 600.0 
40.0 - 160.0 Paral l el 25.0 600.0 

**Higher currents (I} may be appl ied for shorter l engths of time (T) 
in accordance with the formul a: 

INDUCT! ON UN IT 

I = I K 
T 

TABLE V 

K = constant 

RATINGS OF HIGH DROPOUT INSTANTANEOUS UNITS 

PICKUP RANGE CONTINUOUS ONE SECOND 
(AMPS) RATING (AMPS) RATING (AMPS) 

1 - 4 1.5 35 
2 - 8 2.5 75 
4 - 16 6 150 
7 - 28 10.5 288 

10 - 40 15 288 
20 - 80 25 288 

CHARACTERISTICS 

The induction unit consists of a conducting disk that passes through the pol es 
of a permanent magnet and an e 1 ectromagnet. The disk is free to rotate with a 
vertical ly suspended shaft, but is restrained in one direction by a spring. When 
energized with an alternating current of proper magnitude (set by the tap position), 
the el ectromagnet produces out of phase fluxes at its pol e faces. These fluxes 
interact with induced currents in the disk to produce a torque on the disk. When 
this torque exceeds the restraining force of the spring, the disk begins to rotate 
at a speed determined by the magnetic dragging action of the permanent magnet. A 
post attached to the rotating shaft travel s a specific distance (set by the time 
dial ) ,  and makes el ectrical contact with a fixed member. 
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GEK-86106 

Figure 2 gives the time for the induction unit to close its cont acts for 
various mul tipl es of pickup current and time dial  settings. The time required for 
this unit to reset from contact closure to the Number 10 time di al position is 
approximatel y  60 seconds. 

Burden d ata  for induction unit coi l s  is  listed in Tab l e VIa. The impedance 
v alues are for the minimum tap. The impedance for other taps at pickup current (tap 
rating) varies (approximatel y) inversel y to the squ are of the current rating. The 
fo l lowing equation i l l ustrates this : 

Imped ance of 
(Minimum Tap Amps) 2 x (Imped ance at) Any Tap at = 

Tap Amps Tap Amps Minimum Tap 

TAB LE VIa 
BURDENS CF INDUCTION UNIT COILS 

PICKUP VOLT-AMPS AT FIVE AMPS 
RANGE FREQ. CALCULATE D FROM INPUT POWER 
(AMPS) (Hz) TAP AT MINIMUM PICKUP  (I2z) WATTS FACTOR 

1.0 - 3.0 60 1 118.4 15.2 0.13 
50 1 98.6 12.7 0.13 

1.5 - 4.5 60 1.5 52.5 6.7 0.13 
50 1.5 43.7 5.6 0.13 

2.5 - 7.5 60 2.5 18.8 2.5 0.13 
50 2.5 15.7 2.1 0.13 

4.0 - 12 60 4 7.4 0.95 0.13 
50 4 6.2 0.79 0.13 

For forms 51 and up, the burden of the induction unit is as shown in Tab l e  VIb : 

TAB LE VIb 
BURDENS OF INDUCT ION UN IT CO ILS - FORMS 5 1  AND UP 

F REQ. 
PICKUP 
RANGE 
(AMPS) (Hz) TAP 

0.6 - 1.8 60 
50 

1.5 - 4.5 60 
50 

2.5 - 7.5 60 
50 

4.0 - 12 60 
50 

0.6 
0.6 

1.5 
1.5 

2.5 
2.5 

4.0 
4.0 

VOLT-AMPS AT FIVE AMPS 
CALCULATED FROM INP UT 
AT MINIMUM PICKUP  (I2z) 

110.75 
48.0 

17.75 
11.5 

8 

6.75 
5.75 

4.48 
4.05 

IMP. 
OHMS 

4.43 
1.92 

0. 71 
0.46 

0.27 
o. 23 

0.18 
0.16 

POWER 
FACTOR 

0.32 
0.33 

0.35 
0.37 

0.44 
0.47 

0.52 
0.47 
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STATIC TIMER UNIT 

The static timer unit measures the time it takes to charge a capacitor through 
an a djustable resistor after voltage is applied to the unit. Zener diode regul ators 
keep the voltage across the resistor-capacitor combination constant to produce a 
charging time that varies directly with the resistance in the charging circuit. 
When the capacitor vol tage reaches a certain vol tage 1 eve 1 ,  it triggers a contra 1 
rectifier by means of a unijunction transistor. The control rectifier picks up a 
tel ephone-type unit to terminate the timing period. 

For time settings l es s  than 0.1 second, operating time wil l increase four to 
five percent at 80 percent of rated vol tage, and decrease by one to two percent at 
120 percent of rated voltage. For time settings greater than 0.1 second, the change 
in operating time with vol tage is typical ly  less  than plus or minus one percent from 
80 to 120 percent of rated voltage. 

Over the range of -30 to +60 degrees Centigrade, the variation in time will be 
plus or minus five percent. Unit repeatability wil l occur within one percent of the 
original setting under identical conditions. The timing unit has practically  no 
overtravel. The complete curve is shown in Figure 3. 

The Internal Connections diagram for the static timer is shown in Figure 9. 

Table VII presents burden data for the static timer unit. 

TABLE VII 
B URDEN OF STATIC TIMER UNIT AT RATED VOLTAGE 

RATED 
VOLTAGE 

HIGH SEISMIC INSTANTANEOUS UNIT 

48 
1 25 
250 

MAXIMUM 
BUR DEN (WATTS) 

2.5 
7.5 

14.0 

The high seismic instantaneous unit is an el ectromagnet that attracts a hinged 
armature when sufficient current is applied. The armature carries a 11T11 shaped 
moving contact that bridges two stationary contacts when the coi 1 is energized. A 
target is displayed when the unit operates. Pressing the button in the lower l eft 
corner of the rel ay cover resets the target. 

The pickup range can be adjusted continuousl y over a four to one range by using 
the adjustable pol e piece. When the top of the core is l ined up with the 
cal ibration stampings, an approximate val ue of pickup can be determined. Dropout is 
about 40 to 50 percent of pickup. 

Figure 4 shows the variation of operating time with appl ied current for this 
unit. Burden data of the high seismic unit is tabul ated in Tabl e VIII. 
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TABLE VII I 
BURDEN OF HIGH SEISMIC INSTANTANEOUS UNIT 

PICKUP 
RANGE (AMPS) 

0.5 - 2 

1 4 

2 8 

4 - 16 

10 - 40 

20 - 80 

40 - 160 

FREQ 
(HZ) 

50 
60 

50 
60 

50 
60 

50 
60 

50 
60 

50 
60 

50 
60 

AMPS 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

VOLT­
AMPS** 

310 
330 

94 
100 

23 
25 

5.8 
6.2 

0.9 
1.0 

0.23 
0.25 

0.07 
0.07 

IMPE DANCE 
(OHMS) 

12.4 
13.2 

3.75 
4.0 

0.94 
1.0 

0.23 
0.25 

0.04 
0.04 

0.01 
0.01 

0.003 
0.003 

POWER 
FACTOR 

0.84 
0.78 

0. 77 
0.71 

0. 77 
0. 71 

0.77  
o. 71 

0.77  
0. 71 

0. 77  
0. 71  

0. 71  
0. 71  

**Volt-amperes at five amps calcu l ated from input at minimum pickup (I2Z) . 

HIGH DROPOUT INSTANTANEOUS UNIT 

The high dropout instantaneous unit is simi l ar to the high seismic 
instantaneous unit, except it has no target and dropout current is approximate ly  80 
to 90 percent of the pickup current. Refer to Figure 5, a photograph of the high 
dropout unit, for the fol l owing discussion. 

The adjustab l e  core (A) sets the pickup l eve l .  Turning the core down 
(c l ockwise, top view) lowers the pickup, whi l e  turning the core up 
( counterc l ockwise, top view) increases the pickup. Before attempting to turn the 
core, the locknut (B) must be loosened. When loosening or tightening the l ocknut, 
the sl eeve (C) to which the shading ring (D) is attached, must be he l d  to prevent it 
from turning. The l ocknut must be retightened after adjusting the core. Rotating 
the shading ring sets the dropout leve l ,  thereby determining the quietness of 
operation when in the picked-up position. The core has been factory set to obtain 
80 percent dropout at the minimum setting, and approximate l y  90 percent dropout at 
the maximum setting. To change the dropout setting, the sleeve (C) to which the 
shading ring (D) is attached must a l ways be turned in the .c l ockwise direction (top 
view) . This wi l l  prevent the s leeve and shading ring assemb ly  from being l oosened. 
When shipped from the factory, the whole  coi l is wired into the current circuit, and 
the l ower ha l f  of the c a l ibration range is avai l ab le. If the upper ha l f of the 
c a l ibration range is required, the tapped section of the coi l shoul d be wired into 
the current circuit. Do this by taking lead B off stud 6 and l ead G off stud 6A. 
Then put l ead G on stud 6 and l ead B on stud 6A (see Figure 10) . 
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GEK -86106 

The unit wi l l  pick up at the sc a le  p l ate marking p l us or minus five percent 
with gradua l ly app l ied current. Figure 6 shows the transient overreach 
characteristics. Burden data for the 60 hertz high dropout unit is tabu l ated in 
Tab 1 e I X. 

TABLE IX 
BURDEN OF 60 HERTZ HIGH DROP OUT INSTANTANEOUS UNIT 

BURDEN AT MINIMUM PICKUP VOLT-AMP ERES AT FIVE AMP ERES 
RANGE SETTING AND MINIMUM CURRENT CALCULATED FROM INP UT AT 

AMP ERES R OHMS X OHMS Z OHMS MINIMUM PICKUP (I2z ) 
1 - 4 3.16 3.16 4.48 11 2 .o 
2 - 8 0.79 0.79 1.12 28.0 
4 - 16 0.2 0.2 0.28 7.0 
7 - 28 0.07 0.07 0.1 2.50 

10 - 40 0.03 0.03 0.04 1.00 
20 - 80 0.007 0.007 0.01 0.25 

CONSTRUCTION 

The IAC66T rel ay is mounted in an S2  c ase that does not have an upper contact 
b lock. The case is suitabl e  for either semi-flush or surface mounting on pane l s  up 
to two inches thick. Hardware is avai l ab l e  for a l l panel thicknesses. To be sure 
that the proper hardware wi l l  be provided, pane l thickness shoul d  be specified on 
the order for the re l ay. Out l ine and panel dri l l ing dimensions are shown in 
Figure 7. 

The re l ay components are mounted on a crad l e  assembl y  that can easi ly  be 
removed from the rel ay c ase. The crad le  is l ocked in the c ase by l atches at the top 
and bottom. E lectrical  connections between case and crad l e  b l ocks are comp l eted 
through removable  connection p lugs. Separate testing plugs c an be inserted in p l ace 
of the connection p lugs to test the re l ay in its case. The cover is attached to the 
c ase from the front, and inc 1 udes an inter 1 ock arm that prevents the cover from 
being rep l aced unti l the connection p l ug has been inserted. 

The induction unit, consisting of a U-magnet, drag magnet and a disk assembly, 
is mounted on a metal  frame. The pickup of the induction unit is set by a tap b l ock 
loc ated near the top of the re l ay. The time del ay is a djusted by turning the mol ded 
time dia l ,  l ocated just be l ow the tap b l ock. 

The static timer uti l izes a printed circuit c ard. It is assemb l ed as a unit, 
and mounted on a p l ate in the upper rear of the re l ay. The time setting is adjusted 
by a rheostat mounted on top of the rel ay. The output unit of the static timer is 
mounted vertic a l ly with the printed circuit card. A typic al  output unit is shown in 
Figure 8. 

The high seismic instantaneous unit is mounted just above the drag magnet on 
the right hand side. The a djustable  core c an be raised or lowered to change the 
pickup of the unit. 
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The unit just above the drag magnet on the l eft is a target sea l-in unit for 
the induction unit. This sea l -in unit does not have an adjustab le  core , but tap 
screws loc ated on the right side of the unit can be used to change pickup. 

The high dropout instantaneous unit faces the back of the rel ay on the side 
opposite the U magnet. This unit does not have a target , but pickup adjustment is 
made with the adjustab 1 e core. There are three coi 1 1 eads on units that have a 
four-to-one range of pickup adjustment. One of these coi l leads is secured to an 
insul ating bracket mounted on one of the re l ay termina l s. By interchanging the lead 
on the bracket with the lead on the terminal , either the high range or the low range 
of the unit can be se lected as required (see page 10) . 

Interna l  connections for the IAC66T are shown in Figure 1 1. Re l ay construction 
is i l lustrated in Figures 7 and 8. 

For IAC66T forms 51 and up , Figure llA depicts interna l  connections, and 
Figures 7A and BA i l lustrate rel ay construction. 

RECEIVING5 HANDLING AND STORAGE 

This rel ay , when not inc luded as part of a control panel , wil l be shipped in a 
c arton designed to protect it against damage. Upon receipt , immediately ex amine the 
rel ay for any damage sustained in transit. If damage from rough handl ing is 
evident , fi le  a damage cl aim at once with the transportation company , and promptly 
notify the nearest Genera l  Electric Apparatus S ales Office. 

If the equipment is not to be instal led immediate l y ,  it shoul d be stored 
indoors in a loc ation that is dry and protected from dust , metal lic chips and severe 
atmospheric contaminants. 

ACCEPTANCE TESTS 

An inspection and acceptance test shoul d be made when the rel ay is received to 
determine if damage has occurred in shipment , or if rel ay ca l ibrations have been 
disturbed. 

VISUAL INSPECTION 

Check the rel ay namep l ate to see that the mode l number , rating and calibration 
range of the re l ay agree with the requisition. 

Remove the rel ay from its c ase and check that there are no broken or cracked 
mo l ded parts or other signs of physic a l  d amage. A l l  screws shou l d  be tight. The 
drag magnet shoul d be securely fastened in position on its mounting shel f. No 
metal lic particles or any other foreign matter shoul d be in the air gap of either 
the drive magnet or the drag magnet. 

Check the l ocation of the contact brushes on the cradl e and case b l ocks against 
the internal connections diagram. The shorting bars shoul d be in their proper 
l ocations on the case bl ock , and the long and short brushes on the cradl e bl ock 
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shou l d  agree with the internal  connections diagram. Figure 12 is a sectional  view 
of the c ase and cradl e bl ocks with the connection p l ug in p l ace. Note that there is 
an auxi liary brush in e ach position on the c ase b lock. This brush shoul d  be fonned 
high enough so that when the connection p l ug is inserted, it engages the auxi li ary 
brush before striking the m ain brush. An improper adjustment of the auxil iary brush 
cou l d resul t  in a CT secondary circuit being momentari ly open-circuited in a current 
circuit. 

MECHANICAL INS PECT I ON 

The fol l owing mechanical adjustments shoul d be checked: 

I nduction Unit 

The moving contact shoul d  just touch the stationary contact when the time dial  
is at the zero position. There shoul d  be sufficient c l earance between the 
stationary contact brush and its backing strip to a l l ow for a l east 1/32 inch wipe. 
Set the di al  at the approximate setting that wi l l  be used when the rel ay is 
ins tal l ed. 

The disk and shaft assembl y  shoul d have a vertica l  end p l ay of 1/64 to 1/32 
inch. The set screws for the upper pivot and l ower jewel screw must be tight. The 
disk shou l d  be centered ( approximatel y) in the air gap of both the drive magnet 
assembl y  and the d rag magnet. The disk and sh aft assembl y  shoul d  turn freel y 
without noticeabl e  friction. 

The stop ann assembl y, l ocated near the top of the disk shaft, shoul d be 
checked for approximatel y  1 /64 inch defl ection of the l e af spring. 

Timer Unit 

Each normal l y  open contact shou l d  have a gap of 0.010 to 0.020 inch with the 
rel ay de-energized. Defl ect the stationary contact member towards the frame and 
observe approximately 0.005 inch minimum wipe on each normally closed contact. 

The wipe on e ach norm a l ly  open contact shoul d  be a minimum of 0.005 inch. This 
c an be checked by inserting a 0.005 inch shim between the residual  screw and the 
po le piece, and then operating the armature by hand. The norm al l y open contacts 
shoul d make before the residu al screw strikes the shim. 

� 

ELECTR I CAL TESTS 

The fol l owing el ectrical checks shoul d be made upon receipt of the re l ay. Note 
that a l l tests are to be made with the rel ay in its c ase and in a l evel position. 

A l l a l ternating-cur rent-operated devices are affected by frequency. Since non­
sinusoid a l  waveforms c an be analyzed as a fund amental  frequency p l us harmonics of 
the fundamental  frequency, it fol l ows that a l ternating-current devices (rel ays) wi l l  
be affected by the appl ied waveform. 

Therefore, in order to properl y test a l ternating-current rel ays a sine wave 
current and/or vol tage must be used. The purity of the sine wave (i.e., its freedom 
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from harmonics) c annot be expressed as a finite number for any particul ar rel ay; 
however, any re l ay using tuned circuits, RL or RC networks, or saturating 
e lectromagnets (such as time overcurrent rel ays), wou l d be essentia l l y  affected by 
non-sinusoidal  waveforms. 

Simil ar ly, rel ays requiring DC control powe r shoul d be tested using DC and not 
ful l wave rectified power. Unl ess the rectified supp l y  is we l l  fi ltered, m any 
rel ays wi l l  not operate properl y  due to dips in the rectified power. Zener diodes, 
for example, c an turn off during dips. As a general rul e, the DC source shoul d not 
contain more than five percent rippl e  • 

.,.. � Since drawout re l ays in service operate in their c ases, they shoul d be tested 
in their c ases or an equiv al ent steel case. This way, any magnetic effects of the 
encl osure wi l l  be accurate l y  dup l ic ated during testing. A re l ay m ay be tested 
without removing it from the -panel by using a 12XLA13A test p l ug. This p l ug makes 
connection on l y  with the rel ay and does not disturb the shorting bars in the c ase. 
The 12XLA12A test p l ug may a lso be used. Al though this test p l ug a l l ows greater 
testing f lexibil ity, it a l so requires CT shorting jumpers and gre ater c are in 
testing, since connections are made to both the rel ay and the external  circuitry. 

Induction Unit 

With the tap p l ug in the m1n1mum position, and the time dial  in the Number 1/2 
position, check that the current required to just c l ose the contact is within p l us 
or minus five percent of the minimum pickup shown on the tap b l ock. 

The operating time from the Number 5 time dial setting at five times minimum 
pickup setting shoul d be within seven percent of the va l ue shown in Figure 2. 

Static Timer Unit 

Use an el ectronic timer to adjust this unit. The timing shoul d be within ten 
percent of the v alue shown on the sc a le  pl ate for each c a libration point. Note that 
the high dropout instantaneous unit must be blocked closed to test the timer unit. 

Instantaneous Units and Target Sea l -in 

It shoul d be possibl e  to att�in the minimum picl:up va l ue without turning the 
core to its absol ute minimum position. The high-dropout unit shoul d  drop out at 80 
percent of pickup when the current is gradu al ly  reduced. The target sea l -in unit 
shoul d pick up with adequ ate wipe at rated current. The mechanic a l  target shoul d 
l atch up when the unit is energized, and drop down when the reset arm is depressed 
and the unit de-energized. Note that the induction unit contacts must be closed for 
the seal-in unit to operate. 
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Figure lOB (0285A8841-0) Internal  Connect ions D i agram for the 
IAC66T Re l ay, Forms 51 and Up (Front V iew) 
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