IEC Technical data
DC circuit switching ’7@0’:@ ™ .
A/AE9 - GAE75 %

General

The arc switching on d.c. is more difficult than on a.c.

« For selecting a contactor it is essential to determine the current, the voltage and the L/R time constant of the controlled load.

« For information, typical time constant values are quoted hereafter: non inductive loads such as resistance furnaces (L/R ~ 1 ms), inductive loads such as shunt
motors (L/R ~ 2 ms) or series motors (L/R ~ 7.5 ms).

= The addition of a resistor in parallel with an inductive winding helps in the elimination of the arcs.

= All the poles required for breaking must be connected in series between the load and the source polarity not linked to earth (or chassis).

a.c. operated contactors A9 Al12 Al6 A26 A30 A40 A45 A50 A63 A75 GA75
a.c./ d.c. operated (electronic coil interface) - - - - - - AF45 AF50 AF63 AF75 -
d.c. operated contactors AE9 AE12 AE16 AE26 AE30 AE40 AE45 AE50 AEG3 AE75 GAE75
Utilization category DC-1, L/IR <1 ms
<72V A 25 27 30 45 55 60 70 100 110 120 120
| 110V A 10 15 20 - - - - - - - 120
220V A - - - - - - - - - - 120
1|:|J 440V A - - - - - - - - - - 100
600 V A - - - - - - - - - - 75
| <72V A 25 27 30 45 55 60 70 100 110 120 -
D 110V A 25 27 30 45 55 60 70 100 110 120 -
220V A 10 15 20 - - - - - - - -
M <72V A 25 27 30 45 55 60 70 100 110 120 -
D’ u 110V A 25 27 30 45 55 60 70 100 110 120 -
220V A 25 27 30 45 55 60 70 100 110 120 -
<72V A 25 27 30 45 - - 70 100 - 120 -
I ,,|_|, 110V A 25 27 30 45 - - 70 100 - 120 -
D D 220V A 25 27 30 45 - = 70 100 - 120 -
440V A 10 15 20 = - - - = - = -
Utilization category DC-3, L/IR <2 ms
<72V A 25 27 30 45 55 60 70 100 110 120 120
| 110V A 6 7 8 - - - - - - - 120
L:J 220V A - - - - - - - - - - 100
440 V A - = - = - = - = - = 85
| <72V A 25 27 30 45 55 60 70 100 110 120 -
D 110V A 25 27 30 45 55 60 70 100 110 120 -
220V A 6 7 8 - - - - - - - -
M <72V A 25 27 30 45 55 60 70 100 110 120 -
D’ u 110V A 25 27 30 45 55 60 70 100 110 120 -
220V A 25 27 30 45 55 60 70 100 110 120 -
<72V A 25 27 30 45 - - 70 100 - 120 -
Ll 110V A 25 27 30 45 - = 70 100 - 120 -
D D 220V A 25 27 30 45 - - 70 100 - 120 -
440V A 6 7 8 = - = - = - = -
Utilization category DC-5, L/R < 7.5 ms
<72V A 9 12 16 25 30 40 50 50 63 75 85
| 110V A 4 4 - - - - - - - 85
l:J 220V A - - - - - - - - - 85
440V A - - - - - - - - - - 35
| <72V A 25 27 30 45 55 60 70 100 110 120 -
a 110V A 10 15 20 30 45 50 70 80 90 100 -
220V A 4 4 4 - - - - - - - -
M <72V A 25 27 30 45 55 60 70 100 110 120 -
D’ u 110V A 25 27 30 45 55 60 70 100 110 120 -
220V A 9 12 16 25 30 40 50 50 63 75 -
<72V A 25 27 30 45 - = 70 100 - 120 -
| 7|_‘7 110V A 25 27 30 45 - - 70 100 - 120 -
D 220V A 10 15 20 30 - - 70 70 - 100 -
440 V A 4 4 4 - - - - - - - -
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Pcl‘o‘v‘;‘\,@,c:&0 Technical terms and definitions
)

Altitude
Refers to the height of the site where the equipment is located, expressed in
meters above the sea level.

Ambient temperature
Temperature of the air surrounding the unit.

Circuits

» Auxiliary circuit

All the conducting parts of a contactor, intended to be included in a circuit
different from the main circuit and the control circuit of the contactor e.g.
signalization, interlocking circuits etc ...

= Control circuit

All the conducting parts of a contactor (other than the main circuit) included in
a circuit used for the closing operation, or opening operation, or both, of the
contactor.

« Main circuit

All the conducting parts of a contactor included in the circuit which it is designed
to close or open.

Coil operating range
Expressed as a multiple of the rated control circuit voltage Uc for the lower and
upper limits.

Cycle duration
Total time of the on-load + off-load period.

Endurance / durability
= Electrical endurance

Number of on-load operating cycles (i.e. with current on the main contacts) a
contactor can achieve, varies depending on the utilization category.

* Mechanical endurance

Number of off-load operating cycles (i.e. without current on the main contacts) a
contactor can achieve.

Inching
Energizing a motor once or repeatedly for short periods to obtain small
movements of the driven mechanism.

Insulation class according to the VDE 0110 and NFC 20-040
Characterizes contactors suitability in accordance with environment and
utilization conditions. A contactor can be classified depending on its own
clearance and creepage distances in the insulation classes A, B, C, D which
correspond to different insulation voltage values.

The insulation class C is applicable to most of the industrial applications.
Equipment described in this catalogue correspond to insulation class C.

Intermittent duty

Duty in which the main contacts of a contactor remain closed for periods of time
insufficient to allow the contactor to reach thermal equilibrium, the current-
carrying periods being separated by off-load periods of sufficient duration to
restore equality of temperature with the cooling medium.

Mounting positions
Stated by the manufacturer. Please note restrictions when applicable.

On-load factor

Ratio of the current flow time to the total time of the cycle x 100.

Plugging

Stopping or reversing a motor quickly by interchanging two supply leads whilst
the motor is running.

Rated breaking capacity; Rated making capacity

Value of r.m.s current a contactor can break or make at a fixed voltage value,
within the conditions specified by the standards, depending on the utilization
category.
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Rated control circuit voltage Uc
Control voltage value for which the control circuit of the unit is sized.

Rated insulation voltage U,
Voltage value which designates the unit and to which dielectric tests, clearance
and creepage distances are referred.

Rated impulse withstand voltage U,
The highest peak value of an impulse voltage of prescribed form 1.2/50, which
does not cause breakdown under specified conditions of test.

Rated operating current |,

Current value stated by the manufacturer and taking into account the rated
operating voltage U, the rated frequency, the rated duty, the utilization category,
the electrical contact life and the type of the protective enclosure.

Rated operating voltage U,
Voltage value to which utilization characteristics of the contactor are referred, i.e.
phase to phase voltage in 3 phase circuits.

Conventional thermal current |

Value of current the contactor can withstand with poles in closed position, in
free air for an eight hour duty, without the temperature rise of its various parts
exceeding the limits specified by the standards.

Resistance to shocks
Requirements applicable for instance to vehicles, crane operation or switchgear
slide-in module systems.

At the quoted permissible «g» values, contactors must not undergo a change in
switching state and O/L relays must not trip.

Resistance to vibrations

Requirements applicable to all the vehicles, vessels and other similar transport
systems. At the quoted amplitude and vibration frequency values, the unit must
be capable to achieve the required duty.

Short-circuit protection co-ordination
Achieved by using back-up protection devices such as circuit-breakers, H.R.C.
fuses or standard fuses.

Co-ordination types a, b, ¢ are defined in IEC 292-1 publication, VDE 0660, NFC
63-650 standards. Co-ordination types "1" and "2" are defined in IEC 947-4-1.

« Type 1 co-ordination

There has been no discharge of parts beyond the enclosure. Damage to the
contactor and the overload relay is acceptable.

« Type 2 co-ordination
No damage to the overload relay or other parts has occured, except that welding
of contactor or starter contacts is permitted, if they are easily separated.

Switching frequency
Number of operating cycles per hour.
Time

» Closing time

Time between energization of the coil until the moment the contacts of the first
current path to be closed actually close.

* Opening time

Time from the beginning of state causing breaking until the moment when the
contacts of the last current path to be opened are open.

= Minimal operation time
Shortest control duration to ensure complete closing or opening of a contactor.
= Short time current permissible

Value of current which the contactor can withstand in closed position for a short
time period and within specified conditions.

* Time constant
Ratio of inductance to the resistance : L/R = mH/Ohm = ms.
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IEC Technical data
Standards, utilization categories

Standards

» |[EC standards 158-1: “Contactors” and series |IEC 292 :

“Motor-starters” have been revised and replaced by the new IEC 947-4-1 (1990-05): “Contactors and Motor-starters” referring to IEC 947-1 (1988): “General rules”
The new standards will constitute the basis of the future European and National standards, not yet revised.

Therefore the ratings indicated in this catalog are established according to the former and the future standards.

= Main changes and additions in the new standards are:

= Revision and extension of the utilization categories (see hereafter)

= Replacement of the coordination classes types a, b, ¢ by new types: “1” (approximately equivalent to former class “a”) and “2” (approximately equivalent to former
class “c”) with additional requirements.

« Classification of the thermal overload relays in tripping classes: 10 A; 10; 20 and 30 depending on their tripping times, at 1.5 and 7.2 times their setting current, in order
to cover motor applications depending on their starting times. Class 10 A is adapted for motors according to IEC 34-1.

« Introduction of tests to verify the connecting capability and the mechanical strength of terminals.
Utilization categories

A contactor duty is characterized by the utilization category plus indication of the rated operating voltage and the rated operating current (see at Rated ...), or the motor
characteristics.

Utilization categories for contactors according to IEC 947-4-1

Alternating current: AC-1 Non-inductive or slightly inductive loads, resistance furnaces. Power factor 0.7 - 0.8 (slightly inductive).

AC-2 Slip-ring motors: starting, switching-off.

AC-3 Squirrel-cage motors: starting, switching-off motors during running. Power factor 0.4 - 0.5 (AC-3).

AC-4 Squirrel-cage motors: starting, plugging, inching.

AC-5a Switching of electric discharge lamp controls.

AC-5b Switching of incandescent lamps.

AC-6a Switching of transformers.

AC-6b Switching of capacitor banks

AC-8a Hermetic refrigerant compressor motor control with manual resetting of overload releases

AC-8b Hermetic refrigerant compressor motor control with automatic resetting of overload releases.
Direct current: DC-1 Non-inductive or slightly inductive loads, resistance furnaces.

DC-3 Shunt motors: starting, plugging, inching. Dynamic breaking of d.c. motors.

DC-5 Series motors: starting, plugging, inching. Dynamic breaking of d.c. motors.

DC-6 Switching of incandescent lamps

Utilization categories for contactor relays according to IEC 947-5-1

Alternating current: AC-12 Control of resistive loads and solid state loads with isolation by opto couplers.
AC-13 Control of solid state loads with transformer isolation.
AC-14 Control of small electromagnetic loads (< 72 VA).
AC-15 Control of electromagnetic loads (> 72 VA).

Direct current: DC-12 Control of resistive loads and solid state loads with isolation by opto couplers.
DC-13 Control of electromagnets.
DC-14 Control of electromagnetic loads having economy resistors in circuit.

Utilization categories AC-1, AC-2, AC-3, AC-4 and DC-1, DC-3, DC-5 are maintained with slightly more severe tests.

Other categories have been added in order to standardize specific applications. In fact some contactor applications and the specific criteria characterizing the types of
load controlled can modify the recommended utilization characteristics. These major applications are, for example :

Switching of capacitor banks

This application is characterized by high current peaks when switching-on the contactor and presence of harmonic currents on uninterrupted duty. For this application,
IEC 947-4-1 has defined an utilization category AC-6b. Practical ratings have to be defined according to tests or, in absence of tests, by a calculation indicated in IEC
947-4-1.

Switching of transformers

This application is characterized by high current peaks on contactor closing due to magnetization phenomena. The corresponding utilization category according to IEC
947-4-1 is AC-6a. Ratings are derived from test-values for AC-3 or AC-4 according to formula given in IEC 947-4-1.

Switching of lighting circuits

The current peaks on contactor closing and power factor vary depending on the type of lamps, the switching method used and if compensation systems are fitted or
not.

IEC 947-4-1 contains two standard utilization categories

AC-5a for switching of the electric discharge lamps.
AC-5b for switching of incandescent lamp.
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