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GUIDANCE

This document is prepared to break the unit material down into bite size chunks. You will see the learning
outcomes above treated in their own sections. Therein you will encounter the following structure.

Purpose

Theory

Challenge
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Explains why you need to study the current section of material. Quite often learners
are put off by material which does not initially seem to be relevant to a topic or
profession. Once you understand the importance of new learning or theory you will
embrace the concepts more readily.

Conveys new material to you in a straightforward fashi suppogkthe treatments
in this section you are strongly advised to follow the s, which may be
useful documents or applications on the web.

treat an example as a question, in which c i have a go yourself.
Many of the examples given reseg 8 hich will come your

Questions should not be avoid® ® determined to learn. Please do take the
i s, in the order in which they are presented.
edge and confidence is built upon previous

time to tackle each of t
The order is important,

w knowledge by undertaking the challenges. A
software and perform an exercise. An alternative
ractical activity or other form of research.
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INTRODUCTION

Concepts of Electric Drives and their Classifications.

In this section we will examine how electrical drives may be classified.

Power supplies can be classified into two broad categories: AC power supplies and DC power supplies.
As we know, mains power is generated in the form of AC power and since it is more gconomical, we use

one form of power supply into another form having a different voltage ratin , or frequency
rating.

DC machines, and these can be classified further, as shown belo

Induction
Motors

Motor Type  Voltage Levels  Power Levels l Applications  Advantages Disadvantages
Brushed DC <100V <100W Toys, coffee machine, Easy to spin, low cost Brushes wear out,
gate openers, etc. Inefficient
Brushless DC | <600V Uptoafew kW | Household appliances, Long life/reliable, Cost, complicated
white goods, pumps high efficiency control
AC induction >600V >750W Industrial and factory Low cost, less maintenance, Starting issues, low-
automation rugged, reliable in wide power factor correction,
. power range complicated speed control

Table 1. Comparison of motor types.
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Table 1. highlights the applications for AC (induction) and DC (brushed and brushless) motors, their range
in terms of voltage and power levels, and their advantages and disadvantages.

The drive configuration for these motors is generally the same; however, what differs is the power
converter topology in the power converter circuit, which we will now examine.

What do we mean by power convertor topology? '

Power convertors comprise a network of electrical components that link, adapt, and transform an input
power source into a specific output which can be considered as a source generator
respectively.

Each type of network will comprise a range of linear and non- linear electroni
constructed to deliver the necessary power output having the electrical cha
specific type of electric drive?.

convertor architecture and that which will most likely possess t
required. We refer to these different and collective forms of po
specifically switching topologies. We will examine these la

Electrical \ . Mechanical
Source - Load

Controller

Figure 1. Block a motor drive system.

The main functions of the power converter circuit in the motor drive are:

Switching topologies for AC/DC control circuits:

Ref: https://electrical-engineering-portal.com/systems-motion-motor-drive

2 Note: In general, non-linear elements, mainly refer to electronic switches: semiconductors used in commutation mode, whereas linear
reactive elements refer to capacitors, inductances and mutual inductances or transformers. These reactive components are used for
intermediate energy storage but also for voltage and current filtering. They generally represent an important part of the size, weight, and cost
of the equipment.
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1. The power converter transfers electrical energy from a source that could be of a given voltage,
current, and at a certain frequency and phase it then converts these to provide the output
characteristics of voltage, current, frequency, and phase required by the motor such that the
required mechanical output is achieved.

2. The function of the controller shown above is to regulate the energy flow by means of feedback
coming from the sensor block.

3. Low power signals from the motor are measured by sensors which typically gaeasure the speed,
motor torque and motor shaft position and these are relayed to the contro

4. The controller tells the converter what it needs to be doing. A closed?
method of comparing what is happening to the motor’s required output i ssary
adjustments to maintain the target output.
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Fig 2. Typical AC and DC waveforms in power conversion circuits.

The above set of diagrams illustrate the most common types of AC and DC waveforms that we would
expect to encounter. They help to visualise and explain what is happening to the voltage waveform over a
particular time period and the waveform characteristics that may exist as either an input or as an output
from a power convertor. The type of waveform will depend on the topology of the control circuit employed
and the transformation required.

Control circuits that convert AC to DC or from DC to AC act as AC frequency changers. Modern electric
drive systems, in which speed control of the electric motor is required, use these power supply converters.
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