
..... , {, f. ,I 
• \ I 

Basic Knowledge of 
Electrical 

Technology 
-.-... 

. ::·· . . '.. . 

•: 
j© .. 
~ ~- 

"® . ·.· ·-:· ·::: .. 
·}· 
•!•,; :3 
••: I 
'•' . : 



BASIC KNOWLEDGE OF 

ELECTRICAL 
TECHNOLOGY 

Ci) 
3G -LEARNING 



TABLE OF 
CONTENTS 
INTRODUCTION vii 

1 
BASIC ELECTRICAL PRINCIPLES 1 

Introduction 

Basic Electrical Principles 2 
Electrical Power and Electrical Energy 7 

Basic Circuit Components 15 

Summary 19 

References 20 

2 
AC AND DC CIRCUITS 21 

Introduction 21 

AC Circuit 22 

DC Circuit 26 

Kirchhoffs Circuit Law 30 

Network Theorems 33 

Summary 36 

References 36 

, 3 
ELECTRICAL MACHINES 37 

Introduction 37 
Electric Energy 38 

DC Machine 39 



4 
ELECTRICAL WIRING 

5 

AC Machines 
Transformers 

Summary 

References 

Introduction 
Wiring Systems 

Electrical Cable 
Identifying and Selecting the Wiring 
Materials and Components 

Early Wiring Methods 

Earthing System 

Short Circuit 

Summary 
References 

44 

46 

56 
57 

59 
59 

60 
61 

64 
70 

73 

75 
77 
77 

ELECTRICAL MEASUREMENTS 79 

6 

Introduction 79 
Basic Measuring Instruments 80 
Static & Dynamic Characteristics of 
Electrical Measuring Instruments 86 
Units of Electrical Measurement 91 
Measurement of Voltage, Current, 
Resistance, and Power 94 
Summary 101 
References 102 

ELECTRICAL DISTRIBUTION 
Introduction 

Electrical Power Distribution System 
Distribution System Planning 

103 
103 

104 
109 



7 
ELECTRICAL CONTROL 
SYSTEMS 

8 

Electrical Power Transmission System 

Power System Stability 

Summary 
References 

Introduction 
Basic Concept of Electronic Systems 
Overview of Electrical Control System 

Summary 

References 

ELECTRICAL SAFETY 
Introduction 
Hazards of Electricity 

Protection Device 
Electrical Codes and Standards 

Summary 
References 

114 
117 
122 

122 

125 
125 

126 
130 
138 

138 

139 
139 
140 
143 

149 
155 
156 

INDEX 157 



INDEX 

A 

AC machines 39, 44, 56 
AC motor 40, 43, 45, 46, 56 
air-core type transformer 50 
Annealing test 9 
Approximately 12 
Audio system 34 
Autotransformer 48 

C 

Capacitors 23 
Circuit Breaker 144 
Circuit operating voltage 60 
Communication cables 62 
Conservation of Energy 31 
Current-carrying conductor 62 
current transformers 52, 53 
Customer substation 109, 110 

D 

DC circuit 21, 24, 26, 27, 36 
DC machine 39, 40, 41, 42, 43, 44, 56 
DC motor 40, 43, 44, 56 
Diodes 29 
Distributed control systems (DCS) 132 
Distribution feeder 104 

Distribution panel 107, 108, 109, 122 
Distribution system 103, 122 
Distribution transformer 104, 107, 109 

E 

Earthing system 73 
Electrical appliances 59 
Electrical cable 61 
Electrical code 149, 156 
Electrical conduits 69, 77 
Electrical energy 3, 7, 14, 18, 19, 60 
Electrical hazards 139, 140, 155 
Electrical power 68 
Electrical power distribution system 104, 
108, 109 
Electrical quantity 3 
Electrical resistance 5 
Electrical safety 139, 140, 154, 155 
Electrical safety guidelines 140 
Electrical transmission 106, 114 
Electrical voltage 2, 3 
Electrical wiring 59, 60,77, 140, 149, 150, 156 
Electric current 61 
Electric energy 18, 38 
Electric generators 38, 56 
Electric machine 37, 56 
electric motors 37, 38, 40, 45, 56 
Electric path 64 



[&] Basic Knowledge of Electrical Technology 

Electric power 8, 19, 103, 104, 114, 122 
electromagnetic forces 37, 56 
Electromagnetic interference (EMI) filter­ 
ing 74 
electromechanical conversion 39 
Electromotive force (EMF) 2 
Electronic circuits 22, 35, 36 
Electronic system 126, 127, 130, 138 
ESD (Electrostatic discharge) 147 

F 

Frequency 3, 4, 7, 14, 15,20 

G 

Gas Discharge Tube 144, 146 

H 

High-voltage networks 74 
High voltage test 9, 10 
High-voltage transmission line 106 

I 

Inductor 22, 36 
Industrial control systems (ICS) 132 
Inrush Current Limiter 144, 146 
Instrumentation 3, 14 
instrument transformer 53 
Insulating materials 65 
Interior power wiring systems 70 
International Electrotechnical Commis­ 
sion (IEC) 150 
Iron Core Transformer 50 
isolation transformer 53 

K 

Kirchhoffs Circuit Laws 30, 31, 32 
Kirchhoffs Voltage Law 30, 31, 32 

L 

Linear network 33 

M 

Magnetic field 3 

MCB (miniature circuit breaker) 145 
Measurement Transformer 52 
Metal Oxide Varistor 144, 146 
Micrometer 11, 12 
mutual induction 46, 47, 51 

N 

National Electrical Code 141, 150 
Neutral earthing 75 
Noise pollution 106 

0 

Ohm's Law 28, 29, 30 
Overhead Line (OHL) 110, 111, 122 

p 

Personal protective equipment (PPE) 140 
Peschel tubing 73 
Photovoltaic (PV) 105 
poly phase induction machine 39 
polyphase synchronous machine 39 
Polyvinyl chloride 67 
Potential Transformer 48, 52 
Power cables 8, 19 
Power generation 105, 122 
Power Transformer 48, 51, 57 
pulse transformer 55 

R 

Reciprocity theorem 35 
Residual current device 145, 155 
Resistance 22, 23, 27, 28, 29, 30, 33, 34 

s 
Semiconductors 29 
Short circuit 75 
Single phase induction machine 39 
single phase transformer 53 
Single resistor 34 
Slice section 12 
step-down transformer 45, 47, 50 
step-up transformer 47, 49 
Superposition theorem 33 



nae [ED] 

T 

Thevenin's voltage (Vthv) 33 
three-phase transformer 56 
transformers 38, 45, 48, 49, 50, 51, 52, 53, 
54, 55, 56 
Transistors 29 
two winding transformer 50 

V 

VDR (voltage dependent resistor) 146 

w 
Wiring safety codes 60 
Wiring system 72 
Wrapping test 9 

z 
Zener diodes 147 


