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DESCRIPTION

The Type THC30A three phase thermal overcurrent relays provide snhort circuit, stalled rotor and running
overload protection for motors, and these relays incorporate compensation for change in relay ambient temper-
ature. Tne Type THC30A relay consists of a tiaermal overload unit, three instantaneous units and a univer-
sal target and seal-in unit. The tnermal unit counsists of a thermal overload relay and three heaters wnich
are connected across the secondary of current limiting transformers. The tiiermal unit has one normally open
contact and an associated target and seal-in unit. The instantaneous units eacn have separate targets, but
their normally open contacts are wired in parallel. See Figure 1 for the internal connections of the THC30A.
The thermal unit contact is hand reset while the instantaneous unit contacts are self-reset. A1l four tar-
gets are reset by the same mechanism. A separate mechanism is provided to reset the thermal unit contact.

The Type THC30A relays are mounted in single ended S2-size drawout cases. See Figure 4 for outline and
dimensions.

APPLICATION

The Type THC30DA three-phase thermal overcurreat relays provide short circuit, stalled rotor, and running
overload protection for motors. The Type THC30A relays nave a time current curve as snown in Fig. 3 and are
suitable for use witn general purpose a-c motors for which tnis curve will provide adequate overcurrent pro-
tection. A typical external connection diagram is shown in Fig. 2. The Type THC30A relays are not intended
for use in primary circuits, but instead they should always be applied witn current transformers. These
relays are designed to be self protecting on a primary snort circuit.

The relay rating saould be selected so that the maximum full load motor current on a secondary basis
falls between the minimum and maximum values of current shown in the RELAY SELECTION TAGLE. The full load
otor current is determined as the nameplate current multiplied by tne correction factor given in the follow-

ing table depending upon the type of motor being usea:

TEMPERATURE RATING QF MOTOR CORRECTION FACTOR
Continuous, 1.15 service factor 1.0
Continuous, 1.0 service factor 0.9
Short time, 60 minutes 0.8
Short time, 30 minutes 0.75
Short time, 15 minutes 0.7
Short time, 5 minutes 0.6

The relay thermal units have three trip control settings, 90 percent, 100 percent and 110 percent.
They are cesigned to insure that in a 40° C ambient and on the 100 percent setting they operate to trip if

the current is between 90 and 100 percent of the nominal rating. In other words, the heater with a

2.63 ampere nominal rating will pick up some place between 2.37 and 2.63 amperes when on the 100 percent
setting. On the 90 percent or 110 percent setting, it will pick up at 90 or 110 percent respectively,
of the current for which it operates or the 100 percent setting.

These instructions do not purport to cover all details or variations in equipment nor toc provide for
every possible contingency to be met in connection with installation, operation or maintenance. Should
further information be desired or should particular problems arise which are not covered sufficiently for
the purchaser's purposes, the matter should be referred to the General Electric Company.

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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If the motor full load current (with correction factor applied) is near the maximum of the current se-
lection for the chosen relay, unnecessary tripping may occur because of the negative tolerance for the

calibration current. If such unnecessary tripping snould occur, the tnermal unit tripping current should
be increased to 110% of coil rating to eliminate the nroblem.

The instantaneous unit should be set about 1.6 times the maximum (110 percent normal voltage) locked
rotar current of the motor.

RELAY SELECTION TAGLE

AMPERES NOMINAL FULL LOAD INSTANTANEOUS
MODEL FREQUENCY ONE SEC. HEATER MOTOR CURRENT UNIT AMPERE

RATING RATING AMPS CORRECTED CALIBRATION

RELAY

MIN. | MAX, MIN. MAX.

12THC3OA1A 50/60 180 A 2.43 1.94 | 2.09 10 49
12THC30A2A 50/60 180 A 2.63 2.10 | 2.33 10 40
12THC30A3A 50/60 180 A 2.93 2.34 | 2.52 10 40
12THC30A4A 50/60 180 A 3.16 2.53 {2.85 10 49
12THC3NABA 50760 180 A 3.58 2.86 |3.38 10 40
12THC30A6A 50/60 270 A 4.24 3.39 |3.77 20 30
12THC3NA7A 50/60 270 A 4.73 3.78 1 4.14 20 80
12THC30A8A 50/60 270 A 5.19 4,15 (4.5 20 330
12THC30A9A 50/50 270 A 5.71 4.57 |5.05 20 80
12THC30A10A 50/60 270 A 6.33 5.06 | 5.60 20 80
12THC30A11A 50/60 277 A 7.01 5.61 | 6.03 20 a0

CALCULATION OF SETTINGS

Assume a 41680V iotor with a unity service factor that nas a full load (nameplate) current of 145
amperes. The maximum locked rotor current is 600% and the current transformers are 300/5.

ISec = 145 X 5/300 = 2.42 amperes
Applying correction factor
Isec (0.9) = 2.42 (0.9) = 2.18 amperes
from tine selection table, a 12THC30A2A would be usedThe THC30AZA has a nominal heater rating of 2.63
amperes. If it is assumed that the heater operates to trip at the 90 percent point of 2.37 amperes,
then the THC30 will trip on approximately a 2% motor overload. I1f this leads to nuisance tripping,

the trip control can be set at 110% which will then require a 12% overload before tripping occurs.
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Should the motor always be run below the full load nameplate current it may be possible to select the
90% trip control setting to provide more sensitive thermal protection,

If the same motor had a service factor of 1.15 the correction factor would be 1.0 and a 12THC30A3A
would be selected, and similar considerations to those given for selecting the trip control setting
would apply.

CONSTRUCTION

The thermal unit consists of a thermal overload relay and turee heaters which are connected across
the secondary current limiting transformers. A bimetallic compensating strip in the contact operating
mechanism provides ambient compensation so that the relay time curve matches the allowable overload
time of the motor at an ambient temperature range of -20°C to +55°C. The thermal unit is available
for hand reset only.

The inscantaneous units are small hinged armature type relays. They operate over a continuously
adjustables 4 to 1 range and have their calibrations stamped on a scale mounted beside the adjusting
pole piece. The armature of each instantaneous unit carries a "T" shaped moving contact which carries
the two stationary contacts and mechanicaily operates its hand reset target.

The target seal-in unit is also a small hinged armature type unit with a tapped coil.. The armature
carries a "T" shaped member which operates its hand reset target.

Tane relay case is suitable for either surface or semiflush panel mounting and an assortment of
hardware is provided for either mounting. The cover attaches to the case and also carries the reset
mechanisms for the thermal overload unit and all the targets.

The case has studs or screw connections at the bottom only for the external connections. The
electrical connections between the relay units and the case studs are made through spring backed contact
fingers mounted in stationary moided inner and outer blocks between which nests a removable connecting
plug which completes the circuits. The outer block, attached to tne case, has tie studs for the external
connections, and the inner block has the terminals for the internal connections.

The relay mechanism is mounted in a steel framework called the cradle and is a complete unit with
all leads being terminated at the inner block. This cradle is held firmly in the case with a latch at
the top and the bottom and by a guide pin at the back of the case. The case and cradle are so constructed
that the relay connot be inserted in the case upside down. Tne connecting plug, besides making the
electrical connections between the respective blocks of the cradle and case, also locks the latch in
place. The cover, which is fastened to the case by thumbscrews, holds the connecting plug in place.

To draw out the relay unit the cover is first removed, and the plug drawn out. Shorting bars are
provided in the case to short the current transformer circuits. The latches are tnen released, and
the relay unit can be easily drawn out. To replace the relay unit, the reverse order is followed.
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A separate testing plug can be inserted in place of the coiinecting plug to test the relay in place
on the panel eitaer from its own source of current, or from other sources. Or, the relay unit can be
drawn out and replaced by another which has been tested in the laboratory.

RATINGS

THERMAL AND INSTANTANEQUS UNITS:

THC relays are available for 50 or 60 cycles operation in current ratings from 2.43 to 3.58 amperes
with 10/40 amperes instantaneous units and from 4.24 to 7.01 amperes witn 20/80 amperes instantaneous
units. See "Relay Selection Table"

The ratings for the Target and Seal-in Unit is given in the table below

CHARACTERISTIC TAPS

0.2 2.0
DC Resistance + 10% (ohms) 7. 0.13
Min. Operating (amperes) 0.2 2.0
Carry Cont. (amperes) 0.3 3.0
Carry 30 Amps For (sec.) 0.03 4.0
Carry 10 Amps For (sec.) 3.25 30.0
60 H Z Impedance (ohms) 52 0.53
Minimum Dropout (amps) 0.05 0.5

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 relav.

The therwal overload unit NO contact is rated 25VA carry, 25J0VA make.
CHARACTERISTICS

BURDEN
Burden data on the instantaneous unit coils are given in the following table:

COIL FREQ. AmMpP VOLT
AMP OHMS PF
10-40 60 5 0.83 0.C33 0.95
50 5 0.80 0.032 0.95
20-80 60 5 0.21 0.008 0.95
50 5 0.20 0.008 0.95
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The burden of the thermal overload unit and its current limiting transformer is approximately 5
volt-amperes at rated current 50 or 60 cycles. The burden in Volt-Amperes at 5 amperes is approximately
equal to 25 dividad by the heater rating.

OPERATION

The bi-metal strips of the thermal overload unit deflect under the influence of the motor current
flowing through the thermal overload unit heaters. As the current increases sufficient heat will be
generated to deflect the bi-metal strips.

The current limiting transformers are a one to one ratio current transformers which start to saturate
at approximately six times heater rating thus protecting the neater from high short circuit currents.
The relay can be subject to fifteen times neater current rating for a period long enough to cause the
thermal unit to operate. Once the thermal overload unit operates, the current through tne heaters should
be removed immediately otherwise damage to the unit will result.

The thermal unit tiwe curve is sihown in Figure 3. It is suitable for most general purpose AC motors.

The target seal-in unit has its coil in series and its contacts in parallel with tnhe N.C. contact
of the thermal unit such that when the thermal unit contact closes, the seal-in unit picks up and seals
in. Both the seal-in and instantanecus units show & target when operated. The targets remain exposed

until reset by the reset rod at the lower left corner of the relay.

RECEIVING, HANDLING ANC STCRAGE

These relays, when not included as a part cf a control panel will be snipped ip cartons designed to
protect them agairst damage. Immediacely upon receipt cf a relay, examine it for any demege sustained
in transit. If wamage resulting from rough nandling is evident, file a damage claim at cice witin the
transportation company and promptly netify the nearest Gereral Electric Apparatus Sales Office.

Reascnable care should be exercised in unpacking the relay in order that none of the paris are

daraced or the adjustments disturbed.

1f the relays are nct to be installed immediatelv, they sheuld be stered in treir original carions
in a place that is free from m¢isture, cust and metallic chips. Foreign matter ccllected on tne outsice
of the case ray find its way inside when the cover is remcved and cause trouble in the operation of the
ralay.

ACCEFTARCE TESTS

Immediatelyv upon receipt of the reley an inspection and acceptance test shouid be made tc insure

that no camage was sustained in shipment and that the relay calibretions have not veen disturbed.
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VISUAL INSPECTION

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

Rerove the relay from its case and check by visual inspection that there are nu broker or cracked
nolded parts or other signs of physicai damage, ard that all screws are tight.

Check that the shorting tars are in the correct location as indicated in the internal cennections
diagrams shown in Figure 1.

MECHANICAL INSPECTION

Make the following checks on the targets, instantanecus units and thermal unit.

Marually operate the target to see tnat tie téarget will latch before the total armature travel is
exhausted. See that it resets freely again with some travel of the reset darm after resettinc has occurred.

Operate the instantaneous unit for target response as indicated above. Then check to see that tne
contacts make at approximately the same time and indicate wipe-in action before the travel is exhausted.

Manually depress the operator (trip bar) Tocated at the top of the thermal overload unit
tontact housing. When the relay is in the reset condition, ain audible "click" will be heard when the
dperator is depressed indicating that the contacts are operating normally.

The relays are shipped from the factory arranged for hand reset.

WARIING

EVERY CIRCUIT Ii THE DRAWOUT CASE HAS AN AUXILIARY BRUSH. IT IS ESPECIALLY IMPORTANT ON CURRENT
CIRCUITS AND OTHTP 77700175 WITH SHORTING BARS THAT THE AUXTLIARY BRUSH BE BENT HIGH ENOUGH TO ENGAGE

THE CONNECTING Pluw Ok TEST PLUG BEFORE THE MAIN BRUSHES DO. THIS WILL PREVENT CT SECONDARY CIRCUITS
FROM BEING OPENED,

PRAWOUT RELAYS GENERAL

Since all drawout relays in service operate in their case, it is recommenced that they be tested
in thelr case or an equivalent steel case. In this way any magnetic effects of the enclosure will be
accurately duplicated during testing. A relay may be tested without removing it from the panel by using
a 12XLA13A test plug. This plug makes connections only with the relay and does not disturb any shorting
bars in the case. Of course, the 12XLA12A test plug may also be used. Although this test plug allows
greater testing flexibility, it also requires C.T. shorting jumpers and the exercise of greater care since
connections are nade to both the relay and the external circuitry.

s
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POJER RCQUIREMENTS GENERAL

A1 alternating current devices are affected by frequency. Since non-sinusoidal waveforms can be
analyzed as a fundamental frequency plus harmonics of the fundamental frequency, it follows that alter-
nating current devices (relays) will be affected by the applied waveform.

Therefore, in order to properly test alternating current relays it is essential to use a sine wave
of current and/or voltage. The purity of the sine wave (i.e. its freedom from harmonics) cannot be
expressed as a finite number for any particular relay, however, any relay using tuned circuit, R-L or RC
qetworks, or saturating electromagnets {such as time overcurrent relays) would be essentially affected
by non-sinusoidal wave forms.

ELECTRICAL TESTS

The electrical tests will consist of checking one point on the time-current characteristic of the
thermal unit at about 300% of rated heater current with the three heater coils connected in series.
The minimum pickup values of the several auxiliary units such as the targets and instantaneous units
should also be checked.

THC URIT

Tests on the thermal unit should be made with the cover on and mounted vertically. In order to
prevent some pre-heating of the unit, (such as would occur while adjusting the current in the test circuit
to tne desired level witn the thermal unit in the circuit ), set the current level without the thermal
unit in the circuit. wien the thermal unit is included in the circuit the magnitude of current
will be somewhat less, but its value can be determined during the timing period to check the level of
percentage overload. The resulting time should be within tne band of the publisned time curves.

TARGET AHD SEAL-IN

The target and seal-in units should pick-up at a current shown in table below:

TAP PICK~-UP CURRENT DROPOUT CURRLNT
0.2 n.15 - 0.195 0.05 OR MORE
2.0 1.50 - 1.95 0.5 OR MORE

]

[NSTANTAREQUS UNIT

Set the core on the instantaneous unit at one of tie values stamped on the calibrating plate. The
nick-up current should be within + 15% of this value. If a specific pick-up value is reguired the core
may be adjusted to tnis value by loosening the Tocknut and turning the pole piece toward the desired
setting.

* Indicates revision 9
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CAUTION:

THE INSTANTANEOUS UNIT IS RATED 1.5 TIMES MINIMUM PICK-UP. IF THE MINIMUM PICK-UP CURRENT DESIRED
IS GREATER THAN THE MAXIMUM RATED CURRENT INSURE THAT THE UNIT IS DE-ENERGIZED ONCE IT PICKS UP OR
DAMAGE MAY RESULT TO THE UNIT IF THE CURRENT IS LEFT ON.

INSTALLATION
LOCATION

The location should be clean and dry, free from dust, and cxcessive vibration, and well lighted

to facilitate inspections and testing.
MOUNTING

The relay should be mounted on a vertical surface. The outline and panel diagrams are shown in
Fig. 4.

CONNECTIONS

Internal connections for type THC relays are shown in Fig. 1. A typical wiring diagram is shown
in Fig. 2.

MAINTENANCE

The relay has been adjusted at the factory and it is advisable not to disturb the adjustments. Tne
interior of the thermal units should not be tampered with as adjustments to these units cannot be made
without the use of factory calibration equipment.

To substitute a new heater in the thermal unit, proceed as follows: Remove relay from its case.
Remove the nameplate. Remove the heater mounting screws and 1{ft out the heater. Insert the new neater,
being careful to keep the notched corners of the glass support strip to the top and then tighten the
mounting screws. The heaters should not be inserted in the thermal overload unit if they are bent, other-
wise malfunctions may result.

CLEANING CONTACTS

For cleaning fine silver contacts a flexible burnishing tool should be used. This consists of an
etched roughened strip of metal, resembling a superfine file which removes corroded material quickly
without scratching tne surface. The flexibility of the tool insuyres the cleaning of the actual points
of contact. Never use knives, files, abrasive paper or cloth to clean fine silver contacts. A burnish-
ing tool as described above can be obtained from the factory.

10
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RENEWAL PARTS

1t is recommended that sufficient quantities of renewal parts be carried in stock to enable the

prompt replacement of any that are worn, broken or damaged.

when ordering renewal parts, address the nearest Sales Office of the General Electric Company,
specify quantity required, name of the part wanted, and give complete nameplate data, including serial
number, If possible,,give the General Electric Company requsition number on which the relay was furnished.
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TIME-CURRENT CURVE FOR THC30A
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