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Fundamentals

Concept of formation of electric charge, electric current, EMF & Potential
difference

Concept of resistance, inductance, capacitance and their series and parallel
connection

Ohm’s law: definition, explanation & limitations

Kirchhoff’s law: Explanation and application

Concept of open circuit and short circuit

Faraday laws

A/C fundamentals: Generation of alternating voltage, amplitude, frequency,
phase and phase difference, ac current through resistance, inductance and
capacitance. Active, reactive and appranet power

Series and parallel connection of batteries

Power Plants

Hydroelectric power plants: Head and Discharge for power output; General
layout, components and their purposes of power plant such as reservoir, dam,
forebay, spillway, power canal, surge tank, penstock, inlet valve, turbine,
generator, power house, tail race. General concept of run- off river, pondage
run-of river and storage type of hydropower projects. Merits and demerits of
hydropower

Hydro Turbine types and applications

Plant capacity factor, demand factor, diversity factor, daily load curve

Tariff and tariff system in Nepal

Electrical Machines

Types and functions of generator, motor and transformer in the electrical
power system

Purpose of parallel operation of transformers

Types of losses and efficiency of transformer

Routine test of transformer

Effect of load on efficiency of transformer

Induction motor working principle and advantages

Principle of single phase induction motors and their typical applications

Control and Protection

Need and importance of protection of power system

Necessity of D.C. system in power stations and substations

Types and functions of circuit breakers and protection relays in power system
Role of current and potential transformer in electrical measurement and
protection system

Working principle and importance of Surge arrestors for protection of line and
equipment against lightening

Causes of system tripping and their remedy

Causes and effects of low power factor and ways of correction
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5.1
5.2
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8.1

8.2

8.3
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Sub-station and Transmission Line

Types of substations-their advantages and disadvantages

Introduction of major equipments at switchyard/substation and their functions
Introduction to earthing of switchyard/substation equipment

General concept of overhead transmission and underground cabling, necessity
of high voltage transmission

Concept of tower, pole, insulators and hardwares

Types of conductor and insulating materials used in overhead lines

Importance of earth wire in overhead lines

Conductor spacing, ground clearance and right of way in overhead lines

Distribution and Consumer Services

Primary distribution system: Radial and ring mains distribution system
Secondary distribution system: Three phase four wire and single phase two
wire distribution

Comparison of overhead and underground distribution system

Types of conductors, insulators and support (poles) used in distribution system
Introduction to consumer service energy meters

Introduction to Fuse, HRC fuse, MCB, MCCB and their function

Introduction to distribution transformer and its various components
Introduction to Drop Out fuse and Lightening Arrestors

Power System Operation and Maintenance

Synchronizing and system restoration

Concept of preventive maintenance of electrical system

Preventive maintenance of transmission and distribution lines, transformers,
Maintenance of Batteries

Personal safety, Equipment safety, Workplace safety, Safety protocols
Safety rules and regulation

Fire hazards and fire fighting

Safety in NEA

Electrical Measurment and Automation

Terms used for Electrical Measuring Devices e.g. sensitivity, range,
resolution, units used for electrical quantities
Working principle and application of devices

8.2.1 Potentiometer

8.2.2 Tachometer

8.2.3 Flowmeter

8.2.4 Resistance Temperature Detector

8.2.5 Decibel meter

8.2.6  Ammeter

8.2.7 Voltmeter

8.2.8 Energy Meter,

8.2.9 Watt Meter

8.2.10 Lux meter

8.2.11 Megger

Increasing measuring range of measuring instruments
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