CENTRAL TRAINING INSTITUTE JABALPUR   :     Smart Grid

Origin of the term ‘Smart Grid’
The term Smart Grid was coined in year 2005, when it appeared in the IEEE P&E Magazine in an article "Towards A Smart Grid" by Amin and Wollenberg*.
    Somehow there is a common belief that the smart grid will revolutionize the electricity business and change the business model that has been in place for the past 75 years and more. 

Smart Grid :
· Smart Grids are also known as self healing or self adaptive grids. 

· Automated objective analysis and the correlation of various type of  events enable the utilities to proactively responds to  feeder  events rather than merely being able to react to them. 
SMART GRID: Definition

Although there is no standard definition  of Smart Grid and the same is still evolving but broadly the term stands for:  
     ‘A Power System’ that uses some ICT (information and communications technology) tools  to improve the efficiency, reliability, economics, and sustainability of the generation, transmission or/and distribution of electricity. 
    In fact most of the work that has been going on in power system modernization, especially substation and distribution automation, is now being termed as smart grid, of course there are few additional capabilities being evolved as well. 
FEATURES OF SMART GRID: RELIABILITY
The smart grid will make use of technologies that improve fault detection and result into self-healing of the network without the intervention of technicians.
   This will ensure more reliable supply of electricity, and reduced vulnerability to natural disasters or attack. 
KEY DRIVERS OF SMART GRID
1. Enabling Improved balance of supply-and-demand in real time
2. Renewal-Energy-friendly. 
3. Distributed Generation friendly. 
4. Bidirectional Energy Flow. 
5. Utility to communicate directly with consumer home appliances. 
6. Reliability 
       Existing Grid                            Vs                                      Smart Grid
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Key Components for Smart Grid :
· Smart Energy Meters 

· Storage devices 

· Distributed generation 

· Renewable energy 

· Energy efficiency  appliances

· Home area networks 

· Demand response 

· IT and back office computing 

·  IT Security 

·  Integrated communications systems 

·  System Operation
Potential Benefits of the Smart Grid :
· Optimizing the value of existing production and transmission capacity 

· Incorporating more renewable energy 

· Enabling step-function improvements in energy efficiency 

·  Enabling broader penetration and use of energy storage options 

· Reducing carbon emissions by increasing system, load and delivery efficiencies 

· Improving power quality 

· Improving a utility’s power reliability, operational performance, asset management and overall productivity 

· Enabling informed participation by consumers by empowering them to manage their energy usage 

· Promoting energy independence. 

· Smart grid enables the energy utilities to effectively procure power by involving the end consumers in the supply-demand cycle. By making the consumers responsive, utilities can reduce procurements during the peak price periods. The reduced consumption by the end consumers is compensated appropriately by the utilities in the form of financial incentives to reduce their actual electricity bill. 
Smart Grid Vision and Roadmap for India
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National Smart Grid Mission (NSGM)- Smart Grid Vision for India : Transform the Indian power sector into a secure, adaptive, sustainable and digitally enabled ecosystem by 2027 that provides reliable and quality energy for all with active participation of stakeholders.

· Smart Generation & Transmission: 

1. Optimally balancing different sources of generation through efficient scheduling and dispatch of distributed energy resources (including captive plants in the near term) with the goal of long term energy sustainability 
2. Implement power system enhancements to facilitate integration of 30 GW renewable capacity by 2017, 70 GW by 2022, and 120 GW by 2027.   
3. Development of microgrids, storage options, virtual power plants (VPP), vehicle to grid (V2G), solar to grid (PV2G), and building to grid (B2G) technologies in order to manage peak demand, optimal use of installed capacity and reduce load shedding and black-outs 

	12th Plan (2012 – 2017) 
	13th Plan (2017 – 2022) 
	14th Plan (2022 – 2027) 

	1. Access to “Electricity for All”

2. Reduction of transmission losses (>66 kV) to below 3% 

3. Reduction of AT&C losses in all Distribution Utilities  to below 15%

4. Reduction in Power Cuts; Life line supply to all  by 2015; grid connection of captive plants >1 MW 

5. Renewable integration of 30 GW; and EV trials 
6. Improvement in Power Quality and Reliability

7. ToU (Time of Use) Tariff

8. Energy Efficiency improvements

9. Standards Development for Smart Grids including EVs

10. Strengthening of EHV System

11. Efficient Power Exchanges 

12. Training & Capacity Building

13. Customer Outreach & Participation

14. Research & Development

15. Sustainability Initiatives

16. SG Pilots

17. Cost-Benefit Analysis
	18. Reduction of transmission losses (>66 kV) to below 2% 

19. Reduction of AT&C losses to below 12% in all Utilities
20. Improvement in Power Quality
21. End of Power Cuts; Peaking power plants; Electrification of all households by 2020
22. Nationwide Smart Meter roll out
23. Renewable integration of 70 GW; 5% EV penetration
24. Standards Development  for Smart Infrastructure (SEZ, Buildings, Roads/Bridges, Parking lots, Malls) and Smart Cities
25. UHV and EHV Strengthening 
26. Research & Developments; Training & Capacity Building
27. Export of SG products, solutions and services to overseas
28. Customer Outreach & Participation 
29. Sustainability Initiatives & Public Safety
	30. Reduction of AT&C losses to below 10% in all Utilities
31. Financially viable utilities
32. Stable 24x7 power supply to all categories of consumers all across the country
33. Renewable integration of 120 GW; 10% EV penetration
34. Smart Cities and Smarter Infrastructures 
35. Export of SG products, solutions and services to overseas
36. Research & Development ; Training  & Capacity Building
37. Active Participation of “Prosumers”
38. Sustainability Initiatives & Public Safety 
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