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Preface ...

With tremendous advancement in Power Electronics since last few decades a

number of semiconductor devices have come up in power electronic field. This rapid
development made significant change in the field of electrical engineering. The field
of electrical engineering is generally segmented into three major areas Electronics,
Power and Control. The function of power electronics is to process and control the
electrical energy by supplying voltage and current in a form that is optimally suited
to the load. Power Electronics plays a vital role in many domestic and industrial
appliances. Electrical machines are controlled by power electronics. Various
conventional controls and relays are replaced by electronic system consisting of
power electronic circuits.

Power electronics is popular for technical as well as economical reasons.
Electrical power generation, transformation, transmission and distribution are in
A.C. but almost all terminal equipments used in industries, laboratories, agriculture
and domestic require D.C. power. In order to satisfy these requirements, easy
conversion of power is essential. Power electronics provides solution for all such
requirements.

By considering these facts, power electronics subject is included in the
curriculum of degree and diploma engineering in Electrical and Electronics
Engineering group. This book is intended for imparting fundamental knowledge to
diploma students of electrical and electronics engineering group for studying power
electronics related subjects such as power electronics and drives, industrial
electronics, power electronics etc. This book is mainly designed as per the semester
pattern curriculum for sixth semester diploma in electrical engineering group. This
book is an outcome of the author's realization of the fact that the important
subject power electronics must be learnt by the students with clarity and ease.
It is written in a simple straightforward style, emphasizing the core concepts

underlying various power electronic circuits without deriving complex mathematical



equations. This book is expected to serve as a student friendly text to students of
electrical and electronics engineering diploma programme.

The book is divided into five chapters. The book begins with introductory
chapter related to power electronic devices with main focus on SCR. The next
three chapters explain basic concepts of converter, inverter and chopper circuits.
The last chapter is devoted to the discussion on the concept of D.C. and A.C. drives.
Power electronic applications are also discussed in last chapter. At the end of each
chapter, few review questions are given for self feedback. Sample test papers and
end semester examination sample papers are included for practice purpose.

Every care has been faken to check mistakes and misprints. Yet it is very
difficult to claim perfection. Any constructive criticism and suggestions from
professionals, teachers and students are most welcome that help us in improving

this book.
Authors
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INTRODUCTION TO POWER
ELECTRONICS

| Weightage of Marks = 20, Teaching Hours = 10

After learning this chapter, we will be able to

State purpose of power conversion.

List application areas of power electronics.

Select specific thyristor device for required applications.

State meaning and importance of power electronics in electrical field.
Sketch symbol and constructional diagram of SCR, identify the terminals.
Compare planar and mesa SCR.

Sketch and illustrate transistor analogy of SCR.

Plot and explain V-I characteristics of SCR.

Define break over voltage, latching current, holding current.

= 0 0N AWN -~

0. Understand the process of thyristor triggering methods such as voltage triggering,
gate triggering, dv/dt triggering and light triggering.
11. Classify commutation methods and state working principles of various commutation
methods.
12. State specifications of SCR and SCR selection factors.

13. Sketch symbol and V-l characteristics of thyristor family devices such as DIAC, TRIAC,
SUS, SCS, SBS, LASCR, PUT, GTO, IGBT.

1.1 REVIEW OF ELECTRONIC COMPONENTS ‘

e To understand power electronic devices and circuit, it is essential to have knowledge
about basic electronic components.

e Two main categories of electronic components are (a) Passive components, (b) Active
components.

e Passive component's working does not depend on external biasing supply.

e Examples of passive components are resistor, capacitor and inductor.

(1.1)



Power Electronics (Sem. VI) 1.2 Introduction to Power Electronics

For the operation of active component, external biasing supply is essential. Examples of
active components are diode, BJT, FET, UJT etc.

Electronic devices can be classified as tube devices and semiconductor devices.

In early days of electronics (1900 to 1940) tube devices were most commonly used. Tube
devices are further classified as vacuum tube devices and gas filled tube devices.

Vacuum tube diode, triode, CRT (Cathode Ray Tube) are few examples of vacuum tube
devices. Vacuum tube devices are operated using ‘thermionic emission’ i.e. emission of
electrons due to heating of cathode.

Thyratron, ignitron, mercury arc rectifier, nixie tube, neon lamp are from gas filled tube
device category.

‘Gas ionization' is the basic working principle of gas filled tube devices i.e. gas ionization
occurs due to applied potential.

Semiconductor components are also known as solid state components. Semiconductor
materials are having specific electrical conductivity between that of good conductor and
that of good insulator.

Their ability of carrying electrical current can be enhanced by the addition of certain
chemical impuirities.

Semiconductor materials in pure form are called as intrinsic semiconductors.

The most commonly used semiconductor is Si and the less frequently used is Ge.

The process of addition of impurity material to pure semiconductor is called as doping.
Due to addition of impurity, impure semiconductor is formed. This impure
semiconductor is called as extrinsic semiconductor.

Two types of extrinsic semiconductors are P-type semiconductor and N-type
semiconductor.

By using these extrinsic semiconductors, various electronic devices are manufactured.
Table 1.1 shows symbol, terminal names and applications of basic semiconductor
devices.

Table 1.1
Device Symbol Applications
P-N Junction Diode Rectifier
A K Clipping circuit

Clamping circuit
Digital circuit

Zener Diode

Voltage regulation
A [:/ F K Meter protection

Over voltage detection

el B B A o

Battery charger

... Contd.
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