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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. This edition has been updated to reflect significant recent developments, including India’s achievement of 500 GW of installed power generation capacity in 2025, the landmark milestone of 50% non-fossil fuel electricity capacity five years ahead of target, the Revamped Distribution Sector Scheme (RDSS) and its impact on DISCOM financial health, the Electricity (Amendment) Bill 2022 and its proposed reforms, the PM Surya Ghar: Muft Bijli Yojana for rooftop solar, the National Green Hydrogen Mission, and the growing role of Battery Energy Storage Systems (BESS) in enabling renewable integration.
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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
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