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Fig. 1 All India electricity generation from 2019 to 2023.
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Fig.2. Basic Structure of Smart Grid
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use of enormous volumes of data from diverse sousces.  C. Dynamic pricing mechanicms: Smant grids introduce

T These systems enable utilities to gain insights into  dynamic pricing mechanisms that adjust energy prices in real-
R grid operstions, energy demand, and supply, time based on supply ad demand. This encourages consumers
i fucliating informed decision-making 2ad optimal  to shift their eanergy usage 1o off-peak hours, reducing peak
R gid performance. demand and strain on the grid
| D. Incentivize consumers to alter usage during different times
) 1L FEATURES OF SMART GRID of day based on pricing signals: Smart grids ensoutage
E The generation, transmission, distribution, and use at the  customers to modify their energy consumption in reaction to
B consumer end are all itegrated into a single Smart Grid. The  pricing sigaals, shifting non-esseatial loads to off peak hours.
i details ar illusteated n Fig 4 [6]. This reduces peak demand, lowers energy costs, and promotes
: enesgy efficiency.
1 E Better energy management: Smart grids enable better
ol energy management through advanced analytics, real-time
E monitoring, and awtomation. This optimizes energy
R — distribution, teduces energy waste, and cnhances grid
" efficiency.
b F. Inhouse displays: Smart grids often feature in-house
1 isplays that give customers access to real time energy usage
- data so they can make educated decisions about howw much
] enesgy they use|
K G. Web portals and mobile apps: Smast grids offer web
| Fig 4. Basic Structure of Smart Grid portals and mobile apps that allow consumers to track and
3 manage their energy usage remotely, providing convenieace
] To ensure the seamless operation of a smart grid, several key  and flexibilty.
K requirements must be met. These include precisely estimating
¥ the amount of energy produced 2nd consumed, Keeping £5i8 17 7rk and manage energy wsage: Smart grids let customers
: e Pt g s o o g 1L i g e St g e o
4 balanciag the amount of power produced and comTmEd  nrem fu eatrey eTHcieses and o s
E during peak and off.peak houss Additianall, the grid must be
B highly scalable and secure, with bandwidth imcreasing at a rate
3 st tpaces the. mrowing. demnd fot imcligent netwers, 1. CHRRGES to cut back on and save elecricity: St grids

elements. Notably, the second, third, and fourth requirements  Ofier opportunities for consumers to reduce and conserve
4 offer siguificant opportunities for fulfillment, drawing the  €leCticity thioveh energy-efficient _practices, ~ demand
B focus of mumerous investigatorss in the field of smart grid (PO programs, andincentivized encrgy savings
3 tachaology 11131, fnitiatives
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