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Electronic starters
Structure

Electronic starters and variable speed drives comprise two modules, which are usually housed

in a single enclosure:

e A control module, which manages the operation of the device. On modern starters and
drives, all functions are controlled by a microprocessor.

e A power module, which supplies power to the motor in the form of electrical energy.

The main components of the power module are:
e Power components (diodes, thyristors, IGBT’s, etc.)
*  Interfaces for measuring voltages and/or currents

. A fan unit

Power components

The power components , combined in a power module, form a converter that supplies power
to an electrical motor at a variable voltage and/or variable frequency from a fixed voltage fixed

frequency line supply.

The diode

The diode is a non-controlled semiconductor comprising two regions, P (anode) and N
(cathode), which will only permit current to be conducted in one direction, from the anode to

the cathode.

It conducts current when the anode voltage is at a higher positive value than that of the
cathode and therefore behaves like a closed switch. It blocks the current and behaves like an

open switch if the voltage at the anode becomes less positive than that at the cathode.
The thyristor
This is a controlled semiconductor comprising four alternate layers: P-N-P-N.

It behaves like a diode in sending an electrical pulse on a control electrode known as a “gate”.
This closing (or firing) is only possible if the anode is at a voltage more positive than the

cathode.

The thyristor changes to the off state when current ceases to pass through it.

2 Tya Tunn
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The GTO (Gate Turn Off) thyristor

This is a special type of high-speed thyristor that can be turned off by its gate. A positive
current supplied to the gate will cause the semiconductor to start conducting if the voltage

at the anode is more positive than at the cathode. The thyristor is blocked by reversing the
polarity of the gate current. GTOs are used on very high-power converters as they are able to

control high voltages and currents (up to 5000 V and 5000 A).

The IGBT

This is a power transistor controlled by a voltage applied to an electrode called a “gate” that

is isolated from the power circuit, hence the name Insulated Gate Bipolar Transistor (IGBT).
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Testing of an installation

Quality and safety of an electircal installation

If control procedures are respected, quality and safety of an electrical installation will be

assured only if:

5 e

The electrical installation comply with the standard and regulation.

The electrical equipment meets the standard requirements.

The periodic checking of the installation recommended by the equipment manufacturer
is respected.

Initial testing of an installation

Before a utility will connect an installation to its supply network, electrical tests and visual

10 inspections by the authority must be satisfied.

The electrical tests and visual-inspection checks for installations in buildings include, among

others, the following:

15

Electrical conductivity tests of protective, equipotential and earth-bonding conductors

Insulation resistance tests between live conductors and protective conductors connected

to the earthing arrangement
Insulation resistance / impedance of floors and walls
Protection by automatic disconnection of the supply

Verification that all exposed metallic parts are properly earthed

Periodic check-testing of an installation

20 The following tests should be performed:

25 .

Verification of RCD (Residual Current Device) effectiveness and adjustments

Appropriate measurements for providing safety of persons against effects of electric

shock and protection against damage to property by fire and heat
Confirmation that the installation is not damaged

Identification of installation defects
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