Unit Workbook 4 - Level 5§ ENG — U43_LO4
© 2021 UniCourse Ltd. All Rights Reserved

/ Pearson BTEC Level _ Higher Nationals in Engineering (RQF) \

Unit: 43 Further Electrica

Machines and Drives

Unit Workhbc

AC Drives and ustrial Applications

/

Page 1 of 16 edexcel

Approved Centre



Unit Workbook 4 - Level 5 ENG — U43_LO4
© 2021 UniCourse Ltd. All Rights Reserved

Table of Contents

LG 107 L PPt 3
Introduction to AC Drives and their Industrial AppliCations ...........ccoooviiiiiiii e, 4
BN/ =TT 0L X O 0y = 4
D= T IS o 1= e o= 11 o] 1, 5
Induction Motor Drives and Closed Loop CONIIOL. .........o.ouuiiiiiiiiiieeces e e e e e e 7
Synchronous Motor Drives and Closed Loop COntrol. ............eeeverveeeniiieceneeeeeeneeeee 9
Current Source and Voltage Source Control. ..........ccccceeviiiiiiiineeeaniiieeeeeee B 11

CSl and VSI Type Circuit Diagrams. ............eeeeeeeeeemeeemeeemeeeneeeieeeeeeeneeeeeeeeeeeeee. SO e . ., 11
CSl and VSI Performance Differences. .........ccoeveeeeveeeeeiieiieeeeceeeieeeieeeeieeeene . R............ ... 13
Further Benefits from the Use of AC AriVES. .....c..eeeieie e dl............... 15

Page 2 of 16 edexcel

Approved Centre



Unit Workbook 4 - Level 5§ ENG — U43_LO4
© 2021 UniCourse Ltd. All Rights Reserved

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

Video
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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 learnjng or theory you will
embrace the concepts more readily.

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

sure you follow them all through. If you ar
treat an example as a question, in which

Questions should not be i 2 determined to learn. Please do take the
time to tackle each of th s, in the order in which they are presented.

nd perform an exercise. An alternative challenge
Wity or other form of research.
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Introduction to AC Drives and their Industrial Applications

It is important at this point to highlight the distinction between what we refer to as a motor and a drive.

Put simply, a motor is the mechanical or electrical device that generates the rotatio
to power a machine. A drive on the other hand is the electronic device that harn
electrical energy sent to the motor.

and controls the

Types of AC Drives

AC motor drives are classified based on the type of AC motor bei . pes include
induction, synchronous, sensorless vector, and servo drives.

Induction motors derive their name from the fact that cu windings without any
physical connection with the stator windings (which are power supply);
adaptable to many different environments and capah power as well as variable

major types of synchronous motors. sed where the exact speed of a motor
must be maintained.

motor for good speed contr ue output approaching that of DC motors. Sensorless
indicates that no feedback er or resolver is used.

magnet synchronous motors that can often have low torque-to-inertia
hey frequently employ brushless commutation with feedback provided
| winding excitation.

Servo motors are
ratios for high

by Hall Effeci#@€nsors, and sinus

Fig, 1. Typical examples of AC drive units

Page 4 of 16 edexcel

Approved Centre





