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1. Introduction

1.1 This specification covers electronic soft starters, three-phase controled, ie 6 thyristors (
SCRs).

1.2 The starter provides power for starting and stopping three phases asynchronous
motors (squirrel-cage) type IEC or NEMA. The stop will be of the type: freewheel stopped
or ramp controlled.

2. Quality of the product and of the Supplier

2.1 The soft- starter shall be developed and qualified in accordance with international
standards, particularly with the standard dedicated to soft-starter EN / IEC 60947-4-2.

2.2 The starter must be CE marked under the harmonized standard EN / IEC 60947-4-2.

2.3 In accordance to electromagnetic compatibility, the soft-starter must comply with Class
A for conducted and radiated emissions, described in the standard EN / IEC 60947-4-2,
and this for all the basic functions available within the soft-starter.

Class B can be obtained with additional accessories and covers only soft-starters with a
rated current not exceeding 170 A.

2.4 The Soft-starter shall comply UL 508 and CSA "Industrial Control Equipment

2.5 The manufacturing facilities for Soft-starters and associated activities such as
development and design must be certified ISO 9001 version 2000 and ISO 14001

2.6 18 months warranty will be offered from the date of delivery or 24 months from the date
of manufacturing.

3. Description of the product

3.1 The operating principle of the Soft-starter should not simply take ground on a limitation

of motor current during the transitional phases or on a voltage ramp but on a torque control
motor. The Soft-starter should provide a torque ramp during the acceleration phase. Thus,

it can control the torque during the starting period and if necessary provide a motor torque

constant throughout the acceleration phase.

3.2 For pumping applications, the deceleration will be on torque a ramp .
3.3 All Soft-starter sizes will have the same control boards related to the proper voltage.

That control board must be identical for all applications. So the same Soft-starter can be
used on a grinder, a pump or a conveyor (taking into account the sizing).
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3.4 All Soft-starters shall be equipped with means for measuring motor current to ensure
engine protection.

3.5 The terminals for the mains should be located top of the Soft-starter and the motor
terminals will be bottom (through wiring).

3.6 The measurements of the current will be active when the Soft-starter is by-passed
(embedded by-pass for all sizes).

3.7 The Soft-starter should have a separate power control.
3.8 The terminals of the board control shall be of plug type.

4. Environnement

4.1 The Soft-starter shall be able to operate in ambient temperatures from -10to + 40 ° C
without derating and between 40 and 60 ° C with derating of 2,2% per degree C above 40 °
C.

4.2 The maximum relative humidity will be 95% without condensation or dripping water
according to standards IEC60947-4-2.

4.3 The storage temperature can be between -25° Cto + 70 °

4.4 The maximum operating altitude is 1000 meters (3280 feet), beyond, the Soft-starter
will be downgraded from 2% per 100 meters (328 feet).

4.5 The supplier will indicate a noise level of the Soft-starter, this noise level should not
exceed 65 dBA.

4.6 About the Soft-starter cooling, if the Soft-starters are equipped with fans, those fans
should not run continuously. They will be managed automatically according to the
temperature of the heatsink.

4.7 The degree of environmental pollution will be a maximum degree 2 according to IEC
60664-1 (or IEC 60947-4-2).

4.8 The supplier will indicate the connection diagrams of the Soft-starters.
4.9 The supplier will make available the association charts between circuit breakers, fuses,
contactors and Soft-starters in a way to ensure coordination of typel.

5. Electrical characteristics of the Soft-starter

5.1 The run category of the Soft-starters will be on a standard AC 53b following EN / IEC
60947-4-2.
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5.2 The supplier shall be able to offer Soft-starters in one or several ranges in a way to
cover mains from 208 to 600V. (208 to 600 V -15% +10%).

5.3 The current range of Soft-starters will be between 17 and 580 A.

5.4 The Soft-starter will automatically adapt itself to the frequency of the mains 50 or 60 Hz
with a tolerance of + / -10%.

5.5 Logic inputs: the Soft-starter should have at least 3 isolated digital inputs 24Vdc or
110Vac.

5.6 Outputs: the Soft-starter must have at least 2 relays with a NO/NC contact
Maximum switching capacity on inductive load: 2 A at 250 Vac

5.7 The soft-starter shall have its own 24Vdc source power supply or external 110Vac
power supply for logic inputs.

5.8 The soft-starter shall have 6 thyristors (SCRs) controlling the starting and stopping of
Asynchronous load (induction motor).

6. Protections

6.1 The starter will include the management of PTC probe.

6.2 The starter will calculate continuously the motor overheating from the real current value
(the current must be measured and not estimated). Several classes of thermal protection
will be proposed following the standard EN/IEC60947-4-2: Classes 10, 20, 30.The
calculation of the thermal protection must be active even when the Soft-starter is not power
energized.

6.3 The starter shall be protected against thermal overload.

6.4 The Soft-starter will detect an under- load from the motor current information. The
detection threeshold and the allowed duration of the under- load shall be adjustable of 1
sec. That protection may result in a default on the Soft-starter or simply cause an indication
in the form of an alarm on a output relay.

6.5 The Soft-starter will detect an over- load from the information of the motor current. The
detection threshold and the allowed duration of the over-load shall be adjustable. The
duration of overload may be adjustable from 0.1 seconds. That protection may result in a
default on the starter or simply cause an indication in the form of alarm on a output relay.
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6.6 The Soft-starter shall have protection against reverse-phase network, the loss of phase
(s) on mains or on motor.

6.7 The Soft-starter will take into account the management of an external fault. When the
contact is open, the Soft starter trips in fault.

6.8 The protections will always be maintained even the Soft-starter is by-passed internal or
self.

7. Communication

7.1 The starter will include a multipoint serial link to be connected directly to a Modbus
network.

7.2 The communication shall provide access to the control, adjustment and monitoring of
the Soft-starter.

8. Main functions

8.1 A second set of motor parameters can be switched by a logic input.

8.2 The Soft-starter will handle the by-pass itself : manage the closure of the by-pass at
end of acceleration time and open that by-pass at end of stop sequence. That function
must be compatible with the types of stop: freewheel, ramp

8.3 The Soft-starter may control the line contactor. The contactor will be closed from a run
control and open at end of shutdown of the motor.

8.4 The access to the settings can be locked by code. The monitoring parameters should
remain accessible.
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9. Monitoring

9.1 The starter shall have a basic screen dialogue and programming push-buttons. An
optional kit to get remote terminal will be offered.

9.2 The following information must be accessible on the screen dialog
- Motor current (by phase)

- Motor state

- Current status (acceleration, deceleration, ...).

- Operating time.

- The last fault occurred

- Fault history

- I/O status

9.3 The Soft-starter has in option advanced dialogue solutions such as:

software workshop for PC to prepare, store, download and print settings.

Terminal display with clear parameters.

For these tools, 6 languages are available : French, English, German, Italian, Spanish,
Chinese.

10. Motor Data :

The starter must be sized for use with IEC motors or NEMA motors with the following
data:Power _ kW or ___ HP Power (horsepower) A permanent
current amp rated at ____ volts.
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Contactor Specification

Technical Specification

Type: Heavy-duty electromagnetic contactor for motor control applications.
Number of Poles: 3 Pole (3NO).

Rated Operational Voltage (Ue): up to 1000 V AC, 50/60 Hz.

Rated Insulation Voltage (Ui): 1000 V according to [EC 60947-4-1.

Coil Voltage: 220 V AC, 50/60 Hz.

Auxiliary Contacts: Minimum 2NO + 2NC.

Degree of Protection: [P20.

Ambient Operating Temperature: -5°C to +55°C.

Mounting: Panel/plate mounting.
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