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0 O PART 1 FUNDAMENTALS OF ELECTRIC ENGINEERINGChapter 1 Circuit Fundamentals 1.1
Electrostatic Charges 1.2 Conductors, Insulators and Semiconductors 1.3 Current, VVoltage and Resistance 1.4
Measuring Resistance , Voltage and Current 1.5 DC Series Electrical Circuit 1.6 Alternating Current (AC)
VoltageChapter 2 Analog Electronics 2.1 Introduction 2.2 Operational Amplifiers 2.3 Differential and
Instrumentation Amplifiers 2.4 Integrator and Differentiator 2.5 Active FiltersChapter 3 Digital Electronics 3.1
Introduction 3.2 Digital Number Systems 3.3 Binary Logic Circuits 3.4 Combination Logic Gates 3.5 Timing
and Storage ElementsChapter 4 Power Electronics Technology 4.1 Introduction 4.2 Applications and the Roles
of Power Electronics 4.3 Energy and Environment 4.4 Structure of Power Electronics Interface 4.5
Voltage-Link-Structure 4.6 Recent and Potential AdvancementsChapter 5 Magnetism and Electromagnetism 5.1
Introduction 5.2 Permanent Magnets 5.3 Magnetic Field Around Conductors and a Coil 5.4 Ohm's Law for
Magnetic Circuits 5.5 Domain Theory of Magnetism 5.6 Electricity Produced by MagnetismPART 2
CONTROL THEORY AND TECHNOLOGY Chapter 6 Knowledge of Control Theory 6.1 What Is Control 6.2
Feedback 6.3 PID Control 6.4 Adaptive ControlChapter 7 Motor Drives and Controls 7.1 DC Motor Drives
7.2 Inverter-fed Induction Motor DrivesChapter 8 Programmable Logic Controller Technology 8.1 Introduction
8.2 PLC Operation Process 8.3 PLC Maintenance ManagementChapter 9 Single Chip Microcomputer Control
Technology 9.1 Foundation 9.2 A Single chip Microcomputer Integrated CircuitChapter 10 Computer
Networking Basics 10.1 Foundation 10.2 Applications 10.3 Reguirements 10.4 Links, Nodes and Clouds 10.5
Network ArchitecturePART 3 ELECRICAL MACHINES AND DEVICESChapter 11 Direct-Current Machine
11.1 Introduction 11.2 Basic Structural Feature 1 1.3 Effect of Armature MMFChapter 12 Three-Phase
Induction Motor 12.1 Introduction 12.2 Construction of Three-phase Induction Motor 12.3 Principle of
Operation 12.4 Equivalent CircuitChapter 13 Synchronous Machine 13.1 Introduction 13.2 Principle of
OperationChapter 14 Transformer 14.1 Introduction 14.2 Transformer Construction 14.3 Ideal
TransformerChapter 15 Alternating-Current Contactors and Relays 15.1 Introduction 15.2 Alternating-Current
Contactor 15.3 RelaysPART 4 POWER SYSTEMSChapter 16 Operating Characteristics of Modern Power
Systems 16.1 Transmission and Distribution Systems 16.2 Power System Controls 16.3 Generator-Voltage
Control 16.4 Turbine-Governor Control 16.5 Load-Frequency-Control 16.6 Optimal Power Flow 16.7 Power
System StabilityChapter 17 Generating Plants 17.1 Electric Energy 17.2 Fossil-Fuel Plant 17.3 Nuclear Power
Plant 17.4 Hydroelectric Power PlantChapter 18 New Energy Technology 18.1 Wind Power Systems 18.2
Photovoltaic Systems 18.3 Geothermal Energy 18.4 Clean Energy 18.5 Report on China Renewable Energy
Market, 2008Chapter 19 High Voltage Insulation 19.1 Introduction 19.2 Lightning 19.3 Switching Surges 19.4
Insulation CoordinationChapter 20 System Protection 20.1 Introduction 20.2 Protection of Radial Systems 20.3
System with Two Sources 20.4 Impedance (Distance) Relays 20.5 Differential Protection of Generators 20.6
Differential Protection of Transformers 20.7 Computer Relaying
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[0 O 2. Electronic Circuits[] [ Current flow takes place in electronic circuits. A circuit is a path for electric current
flow. Electric current flows only when it has a complete[] or closed-circuitl] path. There must be a source of
electrical energy to cause current to flow along a closed path. 4 The electrical energy is converted into more useful
energyd for exampled the light energy.[J (I Electric current cannot flow if a circuit is open. An open circuit does
not provide a complete path for current flow. Free electrons of the conductor would no longer move from one
atom to another. An example of an open circuit is a "burned-out” light bulb. Actuallyd the filament (the part that
produces light) has become open. The open filament of a light bulb stops current flow from the source of electrical
energy. This causes the bulb to stop burningl] or producing light.J [ Another common circuit term is a short
circuit. A short circuitt] which can be very harmfulll occurs when a conductor connects directly across the
terminals of an electrical energy source. For safety purposes] a short circuit should never happen because short
circuits cause too much current to flow from the source. If a wire is placed across a battery[] a short circuit occurs.
The battery would probably be destroyed and the wire could get hot or possibly melt due to the short circuit.(J
[11.3.2 Voltagel] [J Water pressure is needed to force water along a pipe. Similarly[] electrical pressure is needed
to force current along a conductor. If a motor is rated at 220 VI it requires 220 V of electrical pressure applied to
the motor to force the proper amount of current through it. More pressure would increase the current flow and less
pressure would not force enough current to flow. The motor would not operate properly with too high or too low
voltage. An electrical energy source such as a battery or generator produces current flow through a circuit. As
voltage is increased] the a- mount of current in the circuit is also increased. Voltage is also called electromotive
force (EMF).
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