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Fundamentals of Electricity

1.1
1.2

1.3
14

1.5

1.6

Concept of resistance, inductance, capacitance and their role in electric circuits
Ohm’s law and Kirchhoff’s law, Superposition, Thevenin’s and Norton's
Theorem

Series and parallel connection of resistance, inductance and capacitance
Magnetic Effect of Electric Current, hysteretic loop, force on a current carrying
conductor placed in magnetic field, Factors affecting the inductance of coil;
Capacitor, Factors affecting the capacitance of capacitor

Alternating current fundamentals: Faraday’s laws of electromagnetic induction,
generation of alternating voltages and currents and their equations and
waveforms, amplitude, frequency, phase, phase difference, average and rms
values; current through resistance, inductance, capacitance and through their
combinations

Three Phase AC System: Fundamental principles of Star and Delta connection
of Three phase Windings, Effect of unbalanced load in three phase system,
Voltage drop

Electrical Machines

2.1

2.2

2.3

2.4

DC Machine: Generators (Components and Working principle, types, external,
internal and no-load characteristics, losses and efficiency), Motors (Components
and Working principle, types, characteristics, losses and efficiency)

Synchronous generator: Components and Working principle, induced E.M.F.,
short circuit and open circuit characteristics, voltage regulation, losses and
efficiency, parallel operation and synchronizing, excitation systems

Three phase induction motors: Components and Working principle, types,
starting torque ant torque under running condition, torque-speed characteristic
Transformers: Components and Working principle, E.M.F. equation, transformer
at no load and at loaded condition, losses and efficiency, parallel operation,
cooling of transformers, Auto transformer, three phase transformers, No-load
and full load test of transformers

Electrical Measurement

3.1

3.2

3.3
3.4

Measurement and measuring tool of current, voltage; measuring range of
ammeter and voltmeter

Types and applications of indicating, recording, integrating, analogy and digital
measurement

Measurement of Power, Energy, Frequency

Concept of maximum demand meter, TOD Meter and Smart Meter

Basic Power Electronics

4.1
4.2
4.3

Characteristics of power diode, power transistor and thyristor
Principle and purpose of Rectifier, Filter circuits and Inverters
AC voltage controller and its application
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Generation, Transmission and Distribution

5.1

5.2

5.3

5.4

Generation Plants: Types, Components and Working Principle (Diesel, Solar and
Hydro)

Transmission lines: Overhead lines and Underground cables; Components of
Overhead Transmission Line (Conductors, Insulators, Supporting Structure and
Fitting Materials); Power flow in Transmission Lines; Mechanical and electrical
design of Overhead lines, Sag and Tension Calculation

Power Distribution System: Voltage levels, primary and secondary distribution,
radial and ring mains distribution, single phase and three phase ac distribution,
Distribution network layouts; Distribution System materials (conductors,
insulators, pole and tower structure, surge arrestor, distribution transformer and
its accessories)

Substations: Types, Layout and Components; Grounding, Auxiliary System
(batteries, cabling, lighting, firefighting equipment), Communication Equipment
and Communication System

Earthing and Protection in Power System

6.1

6.2

Objective of earthling of Power system, Causes of Over voltages and its
protection, Neutral earthling, Body earthling, Lightning Arrestors- Types,
Ratings and Characteristics, applications & locations

Fundamentals of Protection system: Fuses, MCB Isolators, Contactors, Circuit
Breakers - Classification, Construction Operating principle

Utilization of Electrical Energy

7.1

7.2

7.3
7.4
7.5
7.6

[Nlumination and Lighting: Illumination principles in Industrial and domestic
lighting, Types of Lamps

Load characteristics: load curves, load duration curve, demand factor; load
factor, diversity factor, causes of low power factor and its disadvantages, power
factor improvement and its economics

Tariff: objective, factors affecting tariff, types of tariffs

Energy Efficiency and Demand Side Management

Electrical Vehicles, Battery and its technologies, Green Hydrogen

Industrial Electrification: Components, Circuits, Bill of materials and Cost
Estimate

Occupational Health and Safety

8.1

8.2

8.3
8.4

Effects of electric shock on human beings, first aid requirements, safety and
precautions against electric shocks; safety rules and regulation;

Common safety tools and devices for electric utility technician, safety tools and
devices, live line maintenance system, tools and practice

Earthing and shielding techniques; earth resistance and resistivity measurements
Fire hazards; Types of fire and firefighting techniques
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