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Electrical Fundamentals and Circuits

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Units and basic electrical quantities: SI units, charge, force, work, power, electrical
potential and e.m.f., resistance and conductance, electrical power and energy,
heating effect of electric current

Explanation and applications of Ohm's Law and Kirchhoff's Laws; connection of
resistors in series, parallel; wiring lamps in series and in parallel; principles and
applications of Super Position Theorem, Thevenin's theorem

Electromagnetism and electrostatics: definition and formation of hysteretic loop,
force on a current carrying conductor placed in magnetic field, Inductance, self-
inductance, mutual inductance, factors affecting the inductance of coil, capacitor,
factors affecting the capacitance of capacitor

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, AC through resistance, inductance, capacitance
and through their combinations, single phase and three phase AC systems
Comparison between AC and DC voltage and current; generation of AC emf;
frequency, angular velocity, phase and phase difference; AC circuit with RLC; use
of J-operator

Fundamental principles of Star and Delta connection of three phase windings; effect
of unbalanced load in three phase system

Nepal Electricity Grid Code 2080 (Power Quality)

Electrical Machines

2.1

22

2.3

24

2.5

2.6

Transformers: working principle, EMF equation, transformer at no-load and at
loaded condition, no-load and full load test of transformers; losses and efficiency,
parallel operation, different components of transformers, transformer oil and its
role, cooling of transformers, Bucholtz protection, auto transformer, three phase
transformers in parallel operation

Three phase induction motors: working principle, squirrel cage and slip ring motors,
characteristic of induction motors, starting torque ant torque under running
condition, starting of induction motors (DOL, star-delta, auto transformers)
Introduction and types of single-phase AC motor (motors and their characteristics
for particular service - domestic use)

DC generators: working principle, types of DC generators, external, internal and
no-load characteristics, losses and efficiency

DC motors: working principle, types of DC motors, characteristics of DC series and
shunt motors, losses and efficiency, speed control, speed-torque characteristics
Synchronous generator: working principle, equation of induced EMF., open circuit
characteristics, load operation of alternator, voltage regulation, losses and
efficiency, parallel operation and synchronizing, excitation systems
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Electrical Measurement and Measuring Instruments

3.1

3.2
3.3
34
3.5

3.6

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

Concept of measurement of current, voltage, frequency, power and energy
Extension of measuring range of ammeter and voltmeter

Concept of maximum demand meter, TOD meter and smart meter

Principle of operation, connection diagram of ammeter, voltmeter, power factor
meter, frequency meter, megger, multimeter (tong-tester), earth-tester, high tension
and low-tension energy meters - single phase energy meter, three phase energy
meter

Instrument Transformers: operating principle, characteristics, construction features
of current transformer and potential transformer and their application

Generation of Electrical Energy

4.1

4.2

4.3

4.4

4.5
4.6

Types of generating plants

Hydroelectric power plants: merits and demerits, classifications and respective
layouts, selection of sites, types of water turbines, their working principles and
applications

Diesel electric power plants: merits and demerits, selection of sites, elements of a
diesel plant and its layout

Basics of non-conventional power generation: solar cells, solar photo-voltaic (SPV)
power generation, wind power generation

Base load power plants, peak load power plants

Maximum demand, demand factor, load factor, diversity factor, plant capacity
factor, plant utilization factor, reserve required and types

Transmission Lines, Distribution Lines and Sub-stations

5.1

5.2

53
54
55

Introduction - overhead lines and underground cables, types of cables, construction
of cables, selection of cables and selection criteria, mechanical and electrical design
of overhead lines, sag, tension, earthling, corona, skin effect, connection schemes
of distribution system

Lay out concept of sub-stations and power-stations (cabling, auxiliary plants-such
as batteries etc., fire protection and grounding system)

Importance of communication in power system and PLCC

Primary distribution system: radial, parallel and network system of distribution
Secondary distribution system: three phase four wire distribution, single phase two
wire distribution, voltage regulation

Utilization of Electrical Energy

6.1
6.2

Laws of illumination, radiant efficiency, design of lighting schemes
Different types of lamps; comparison between filament lamps and fluorescent
lamps
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11.
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6.3 Purpose of factory lighting, street lighting and lamp types

Switchgear and Protection Systems

7.1 Principle of over current, earth fault, voltage protector and single phase preventor
fuses, MCCB, MCB, ELCB, isolators, contactors and relays

7.2 Circuit breakers - classification, construction operating principles

7.3 Objective of earthling of power system, causes of over voltages and its protection,
neutral earthling, body earthling

7.4 Lightning arrestors - types, ratings, characteristics, applications and locations

7.5 Concept of panel board and distribution board

Operation, Maintenance and Safety

8.1. Concept of active and reactive power, power factor (p.f.), effect of low p.f. and its
methods of improvement

8.2. Importance of maintenance and types; preventive maintenance of transformer,
generator, switchgear, motor, panel board

8.3. Electrical Safety: safety and precaution, safety rules and regulation, safety tools and
devices, earthling for safety; safety from chemicals and fires, fire-fighting system

Electrical Wiring, Estimating and Costing

9.1. Basic concept of wiring system, types an, general rules for light and power circuits,
circuit design procedure, wiring for domestic, commercial and industrial installation;
to test domestic, commercial and industrial installation as per standards

9.2. Principles of cost estimate for domestic and industrial wiring system

Basics of Power Electronics

10.1 Characteristics of diode, transistor and thyristor

10.2 Principle and purpose of rectifier, and inverters

10.3 Speed control of DC and AC motor by using thyristor
10.4 AC voltage controller and its application

tr.fa = 3 w9 S

11.1 &.fa U+, 0%
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Electrical fundamentals and Circuits

Electrical Machines

Electrical Measurement and
Measuring Instruments

Generation of Electrical Energy

Transmission Lines, Distribution
Lines and Sub-stations

Utilization of Electrical Energy

Switchgear and Protection Systems

Operation, Maintenance and Safety
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