PREFACE TO THE REVISED EDITION

This revised and enlarged edition of the book covers the latest syllabus, of Diploma in
Electrical Engineering of most of the technical boards in India, engineering degree of technical
universities and AMIE (India). In addition to the previous chapters of the old book, five new
chapters have been added so as to meet the latest syllabus requirements. Few commonly used
symbols and also few solved examples have been added in number of old chapters.

Rate of schedule and costing of all the estimates have been revised as per latest market

rates.

I hope this revised book will be very useful to the students of Polytechnics, BE and AMIE.

I am very thankful to Shri R.K. Mehta the Publisher with whose personal untiring interest,
the revised book has been brought out in a very short period and in very nice get up.

Comments and suggestions are welcome from the readers.

—C.R. DARGAN
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PREFACE

This book covers the latest syllabus of Electrical Engineering Diploma of all the State
Technical Boards, Engineering Degree of all the Indian Universities and AMIE (India).

The salient features of this book are :

1 3

2.

6.

7

A large number of electrical and electronic symbols and abbreviations have been given
in Chapter One.

Various types of Power Plants and Sub-stations have been discussed in Chapter Two.
These are rarely available in the books dealing with (he same subject.

. Elements of lines, essential for bringing electrical energy from distant power plant to

consumers, have been discussed in Chapter Three and Four.

To relieve the students from purchasing a separate book for estimating and costing,
this topic has been discussed in detail along with various solved examples of preparing
estimates for buildings and industries.

Chapters Six to Nine of this book cover the vital concept of drawing of electrical
machines parts and their assembly. These Chapters also contain winding examples
for both DC and AC machines.

Constructional details of various electrical instruments have been given in Chapter
Ten.

Chapter Eleven consists various circuits, which have practical utility and are very
important from practical application point of view.

I hope that this book will prove very useful to the students of Polytechnics, BE & AMIE
(India) and practicing engineers as well.

I am very thankful to Shri R.K. Mehta, the publisher, with whose help and personal untiring
interest, the book has been brought out in a very short period and in very nice get up.

Comments and suggestions are welcome from the readers.

—C.R.DARGAN



CONTENTS

1. SYMBOLS AND ABBREVIATIONS ....couuuermrrmmsmssssissssssesssssmssssesssssssmssssosesessmmeseessee 1—17
1.1 Symbols
1.2 Additional General Symbols Commonly used in Electrical Engineering
1.3 Abbreviations
2. POWER PLANTS AND SUB-STATIONS............... 18—37
2.1 Introduction
2.2 Types of Power Plants
2.3 Hydro Power Plant
2.4 Thermal Power Plant
2.5 Nuclear Power Plant
2.6 Diesel Power Plant
2.7 Layout of Electrical Equipments in Power Plant
2.8 Sub-Stations
3. THREE PHASE, FOUR WIRE SUPPLY ............... P e e 38—67
3.1 Introduction
3.2 Typical AC Power System
3.3 Three Phase Supply
3.4 Delta Connection
3.5 Star Connection
3.6 Method of Connecting Loads and Neutral Current
3.7 Advantages of Three Phase Over Single Phase Supply
3.8 Constructional Features of Overhead Line
3.9 Miscellaneous Components
3.10 Underground Cables
3.11 Voltage Classification
4. HOUSE SERVICE CONNECTIONS ....ccccouuueirscrsrsssersssesssssssssanes 68—73
4.1 Introduction
4.2 Service Line or Service Mains
4.3 Types of Service Mains
5. ELECTRICALINSTALLATIONS FOR BUILDING AND INDUSTRIES......... 74—147
5.1 Introduction
5.2 General Rules for Wiring
5.3 Wiring System
5.4 Types of Conduit
5.5 Advantages of Conduit Wiring System
5.6 Installation of Conduit Wiring System
5.7 Cables
5.8 Conductors Size Calculations
5.9 Design for Interior Illumination
5.10 Wiring Estimates




(vi)

5.11 Wiring Installation for Buildings
5.12 Wiring Installation for Industries
. DCMACHINES

6.1 Introduction
6.2 Yoke

6.3 Poles and Winding

6.4 Armature

6.5 Commutator

6.6 End Covers

6.7 Bearings

6.8 Brushes and Brush Holders

6.9 Brush Holder Bracket and Rocker
6.10 DC Armature Winding

6.11 DC Motor Starter

6.12 Parallel Operation of DC Generators
. TRANSFORMER

7.1 Introduction

7.2 Transformer Core

7.3 Transformer Windings
7.4 Method of Assembly

. ACMOTORS

8.1 Introduction

8.2 Construction of Three Phase Induction Motors
8.3 Working of Three Phase Induction Motor

8.4 Necessity of Starter
8.5 Starter
8.6 Types of Starters

8.7 Starting of Synchronous Induction Motor

8.8 Single Phase Induction Motors
8.9 Split Phase Motor '
8.10 Capacitor Motors

8.11 Pole Shaded Motor

. SYNCHRONOUS MACHINES
9.1 Introduction

9.2 Advantages of Stationary Armature
9.3 Construction

9.4 Stator or Armature

9.5 Rotor

9.6 End Covers

9.7 Bearings

9.8 Slip Rings & Brushes

9.9 AC Winding

148—192

194—204

205—22

230—26



10.

11.

12,

13.

. TESTING OF INSTALLATIONS................

(vee)

9.10 Parallel Operation of Alternators

9.11 Parallel Operation of Single Phase Alternators

9.12 Parallel Operation of Three Phase Alternators

ELECTRICAL INSTRUMENTS ...ccoovusvemmmunnsssrssmmsesssssmsssssensssssesassmssenes

10.1 Introduction

10.2 Classification of Electrical Instruments
10.3 Types of Secondary Instruments

10.4 Classification of Secondary Instruments
10.5 Construction of Indicating Instruments
10.6 Induction Type Meters

10.7 Connection of Voltmeter, Ammeter, Wattmeter and Energymeter
BLECTRICAL CTRCUITS ....cocnvarmsasenseanmassasasnsonsoassassssssones

11.1 Introduction

11.2 Light and Power Circuits

11.3 Bell and Bell Indicator Circuits

11.4 Luminiferous Circuits

11.5 Earthing and Installation Testing Equipments Circuits
11.6 Battery Charging Circuits

11.7 Controlling Switches Board Design

11.8 Domestic Electrical Appliances Circuits

WIRING FAULTS, PROTECTION AND EARTHING ....ccoeruraeirsncesesesssaens

12.1 Introduction
12.2 Faults

12.3 Protection Against Faults
12.4 Fuses

12.5 Types of Fuses

12.6 Circuit Breaker

12.7 Earthing

12.8 System Earthing

12.9 Equipment Earthing
12.10 Double Earthing

12.11 Method of Earthing
BRVYERSITY wonaismsicosss

13.1 Meaning of Diversity
13.2 Disadvantages of Un-diversified Load
13.3 Diversification of Loads and Its Advantages

14.1 Introduction

14.2 Various Installation Tests

14.3 Insulation Resistances Tests

14.4 Polarity Test ;

14.5 Earthing Tests :
14.6 Megger

262—270

271—319

320—331

332—334

335—342



15.

16.

(viii)

INDIAN ELECTRICITY RULES 343—348
15.1 Introduction

15.2 Service Lines and Apparatus on Consumers’ Premises (Rules 30, 32 & 34)

15.3 Inspection and Testing of Installation (Rules 45, 46 to 50)

15.4 Declared Voltage and Frequencies of Supply

15.5 Sealing of Meters and Cut-outs (Rule 56)

15.6 Accuracy of Meters (Rule 57)

15.7 Use of Energy of High and Extra High Voltage (Rules 64 & 65)

15.8 Earthing, Crossing of Lines and Guarding (Rules 33, 67, 82 & 90)

15.9 Clearance of Overhead Lines (Rules 77, 79 & 80)

15.10 High Voltage Supply for Luminous Tube Sign Installation (Rule 71)
CONTACTOR CONTROL CIRCUITS ..ocouvevmrmeeseemsmmmmmsssmmmmmmmsssssesesssessss 349—365
16.1 Introduction

16.2 Definitions of Equipments Used in Contactor Control Circuits

16.3 Contactor Control Circuits

SCHEDULE OF RATES 366—376
INDEX 377—378



