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This book is dedicated to all consumers of electricity in India. 
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Electricity is the backbone of modern development, and understanding its journey—from generation to consumption, and from policy to pricing—is essential for anyone engaging with India’s infrastructure or governance landscape. This book offers an introductory overview of the technical and regulatory aspects of electricity supply in India, written in a concise and accessible format for students, professionals, and interested readers.

The book is divided into two parts. The first part covers the technical dimensions of the electricity sector—generation, transmission, distribution, energy measurement, substations, and smart grids. It also introduces readers to protective devices and smart metering, offering a practical grounding in how electricity physically reaches consumers.

The second part explores the legal and regulatory framework that governs the electricity supply in India. It covers the evolution of legislation from the colonial era to the Electricity Act of 2003, along with discussions on national tariff policy, the roles of regulatory commissions, privatisation of distribution companies (DISCOMs), and sustainability initiatives. Special attention is paid to tariff structures, state-wise differences, and future reforms shaping the sector.

Through this dual focus, the book aims to build both a conceptual and practical understanding of how electricity is managed, priced, and delivered in India. It is our hope that readers will find this volume a useful starting point for deeper exploration, research, and engagement with India's dynamic power sector.
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Chapter 1: Terms and Concepts Related to Electricity Generation and Transmission
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In this chapter we discuss a few basic terms and concepts related to electricity generation and transmission. 

1.1 Electric Current

Electric current is the net transfer of electric charge per unit time. It is usually measured in amperes. The passage of electric current involves a transfer of energy, since the current always heats the medium through which it passes, except in the case of superconductivity. Most metals, electrolyte solutions and highly ionized gases are conductors. (Mc Graw Hill Concise Encyclopaedia of Science and Technology, 5th Ed.)  

1.2 Frequency (wave motion) 

Frequency, in context of wave motion is the number of times which sound pressure, electrical intensity, or other quantities specifying the wave vary from their equilibrium value through a complete cycle in that time. 

The most common unit of frequency is the Hertz (Hz). 1 Hz is equal to one cycle per second. 

In one cycle there is a positive variation from the equilibrium, a return to equilibrium, then a negative variation, and return to equilibrium. This relationship is often described in terms of the sine wave, and the frequency referred to is that of an equivalent sine wave variation in the parameter under discussion. 

1.3 Frequency measurement

Measurement of the frequency of a periodic quantity is defined as the number of times a cyclic phenomenon occurs per unit of time. The second is the commonly used unit of time. Conversely, time may be measured by observing the number of cycles occurring at constant frequency. The ordinary pendulum and household electric clocks are common examples of such time measuring devices. 

The only primary frequency standards acceptable for use in the national standards laboratories for frequency reference are atomic standards of the caesium-beam type. Caesium-beam atomic clocks have superseded other types of primary frequency standards, as a consequence of the adoption of the atomic standard as the unit of time. 

1.4 Electric Power Measurement

Electric power measurement is the measurement of the time rate at which work is done or energy is dissipated in an electric system. 

The work done in moving an electric charge is proportional to the charge and the voltage drop through which it moves. Charge per unit time defines electric current. 

Electric power (p) is defined as the product of the current in an electric circuit (i) and the voltage (v) across its terminals in a given time. 

p = i * v

Another definition of power is given by Ohm's law: 

p = i2 * R where R is the resistance of the circuit.

1.5 Alternating current (AC) and Direct Current (DC)

Alternating current or AC is one in which the current switches its directions periodically, represented as a sign wave. Direct current or DC is one that moves steadily in a fixed direction. Most transmission lines in power systems are AC, since the power loss in transmission is less in AC compared to DC transmission lines. 

1.6 Electric Power System

An electric power system is a complex assemblage of equipment and circuits for generating, transmitting, transforming and distributing electrical energy.

Electricity in the large quantities required to supply electric power systems is produced in generating stations, commonly called power plants. Such generating stations should be considered as conversion facilities in which heat energy or fuel such as coal, oil, gas or uranium, or the hydraulic energy of falling water, or the energy of sunlight, is converted to electricity. 

The transmission system carries electric power efficiently and in large amounts from the generating stations to consumption areas. Such transmission is also used to interconnect adjacent power systems for mutual assistance in case of emergency and to gain economics for regional operation for the interconnected systems.

A relatively new approach to high voltage long distance transmission is high voltage direct current (HVDC) which has the advantages of less costly lines, lower transmission losses, and none of the system problems that affect the alternating current (AC) systems. However has the disadvantage of needing costly equipment to convert sending end power to direct current (DC) and converting the receiving end DC back to AC. 

1.7 Conclusion

In this chapter we have gone through some terms and concepts in the area of electricity power systems. 



	[image: ]

	 
	[image: ]





[image: ]
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In this chapter, we discuss some mechanisms for the generation of electricity. 

2.1 Indian power sector

India is the third highest producer of electricity in the world, having a power generation capacity of 399.467 GW as of 31 March 2022. 51.1% of the power generated comes from non-renewable fossil fuels, mainly coal, in thermal power units. However renewable energy sources such as hydroelectric power and solar power are showing an increase. India has the capacity to produce more power than it needs, although the distribution and transmission systems need to be improved. 

Most of the electric power is produced in power plants, also called power stations or generating stations, that are connected to an electrical grid. 

2.2 Introduction to Power Plants

Power plants are a means for converting stored energy or potential energy into work. Stationery power plants such as electric generating stations are located near sources of stored energy, such as coal fields or river dams, or are located near the places where the work is to be performed, such as in cities or industrial sites. 

Mobile power plants for transportation service are located in vehicles, such as the gasoline engines in automobiles and diesel locomotives for railroads. 

Most power plants convert part of the stored energy of fossil fuels into the kinetic energy of a spinning shaft. Some power plants harness nuclear energy. Elevated water supply or run of the river energy is used in hydro electric power plants. Other sources of energy, such as winds, tides, waves, geothermal sources, ocean thermal, nuclear fusion and solar radiation have been of negligible commercial significance in the generation of power despite the magnitudes. 

2.2 Electric Power Generation

The production of bulk electrical power for industrial, residential and rural use is known as electric power generation. 

Although limited amounts of electricity can be generated by many means including chemical reactions (as in batteries) and engine driven generators (as in automobiles and airplanes) electric power generation generally implies large scale production of electrical power in stationary plants designed for the purpose. 

[image: image]

Figure: Layout of an electricity grid. MBizon, CC BY 3.0 <https://creativecommons.org/licenses/by/3.0>, via Wikimedia Commons

The generating unit in these plants converts energy from falling water, coal, natural gas, oil and nuclear fuels to electric energy. Most electric generators are driven either by hydraulic turbines, for conversion of falling water energy, or by steam or gas turbines, for conversion of fuel energy. Limited use is being made of geothermal energy, and work is progressing towards the use of solar energy in various forms. Electrical power generating plants are normally interconnected by a transmission and distribution system to serve the electrical loads in a given area or region. 
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