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Fundamentals of Electric Circuits

1.1

1.2

1.3

1.4

1.5

Electrical parameters : concept of current, voltage, resistance, inductance,
capacitance, frequency, power and energy

Connections of electrical parameters : series and parallel connections of
resistance, inductance, capacitance, and batteries

Basic electrical circuit theories : Ohm’s law and Kirchhoff’s laws and their
applications

Electrical measurements : measuring units and equipment for basic electrical
parameters such as voltage, current, power and energy; low tension (LT) and high-
tension (HT) measuring system; principle of current transformers (CT) and
potential transformers (PT); Basic conceptual Layout of Measuring and Protection
circuits

Single phase and three phase system : definition; three phase connection types:
(star and delta); concept of phase voltage, phase current, line voltage and line

current

Electrical Machines

2.1

2.2

2.3

2.4

2.5

Transformer : single phase and three phase transformer; distribution and power
transformer; primary and secondary connection of transformers; star and delta
connection of transformers and their importance; accessories of transformer such as
conservator, cooling radiators, transformer oil, Buchholz’s relay, bushing silica gel;
dry types of transformers; copper and aluminum coil-winding transformers and
theirs merits and demerits

Generators : basic concept of electricity generation; rotor and stator of generator;
excitation of generators; cooling of generator

Parallel operation of generator and transformer; requirements for parallel operation
and its importance

Turbine : basic concept of turbine operation; types of turbines; importance of
governor for turbine operation

Induction motors : single and three phase induction motors and their construction;

use of capacitor for single phase induction motors; areas of induction motors use
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Power Plants

3.1

3.2

3.3

Hydropower plants : types of hydropower plants (Run of River (ROR), Picking
Run of River (PROR) and storage types); general layout of hydropower plants;
classification of hydropower plants based on water head (high head, medium head
and low head); concept of multi-purpose hydropower plants; merits and demerits
of hydropower plants

Diesel power plants : general concept of diesel power plants; merits and demerits
of diesel power plants; importance of turbocharger; importance of cooling

Solar power plants : general concept of solar photo voltaic power generation; use

of storage battery in solar photo voltaic plants and its merits and demerits

Safety of Personnel and Equipment

4.1

4.2

4.3

4.4

Over voltages : switching and lightening over voltages, their causes and remedies;
leakage current; use of earth-wire, lightening mast and lightening net in electrical
system; importance of lightening arrestors

Earthing system : materials for earthing; body and structures (tower, gantry etc.)
earthing; neutral earthing; lightening arrestor’s earthing; earthing resistance
Personnel risks : basic knowledge about electric shock; body resistance;
precautious to dissociate a person in contact of electric charged objects

Safety tools and tackles : basic knowledge about different safety tools and their
use; first aid during electric shock; importance of safety officer; use of fire
extinguishers; precautions for taking line shutdown and returning back; safety

during operation and maintenance
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