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1. Electrification  

2. Automobile  

3. Airplane  

4. Water Supply and Distribution  

5. Electronics  

6. Radio and Television  

7. Agricultural Mechanization  

8. Computers  

9. Telephone  

10. Air Conditioning and Refrigeration 

11. Highways  

12. Spacecraft  

13. Internet  

14. Imaging  

15. Household Appliances  

16. Health Technologies  

17. Petroleum/Petrochemical Tech 

18. Laser and Fiber Optics  

19. Nuclear Technologies  

20. High-performance Materials 
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Electricity Use and Human Development 

Dr. Louie 
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Dr. Louie 

Annual Consumption:  
3886 TWh  
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Source: Ayers and Warr, ñAccounting for Growth: The Role of Physical Workò  
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12 

RENEWABLE PORTFOLIO STANDARDS  

Source: Center for Climate and Energy Solutions 
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Locational Marginal Prices in the Midwest ISO 

Negative Prices! 
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American Recovery and Reinvestment Act 
     Provides the U.S. Department of Energy with $4.5 

billion to modernize the electric power grid 
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Smart Grid Demonstration Projects 

 

 

 

Smart Grid Investment Grants 

American Recovery and Reinvestment Act 
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Source: smartgrid.gov 
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U.S. SMART GRID PROJECTS 
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Demand Response 
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Á   Reduce peak demand 
Á   Reduce overall demand 
 

Á   Deferral of supply-side capital investments 
Á   Lower fuel costs 
Á   Avoided emissions 
Á   Lower cost to customers 

Objectives 

Benefits 
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Demand Response Enablers 
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Advanced Metering  
Infrastructure 

CUSTOMER SYSTEMS 

Information  
Web portals,  in-home displays (IHD) 

Control 
Programmable Communicating 
Thermostat (PCT) and Direct Load Control 
(DLC) 

Source:  DOE, ñDemand Reductions from Applications of   

Advanced  Metering Infrastructure, Pricing Programs  and  

Customer-Based SystemsðInitial Results  

Demand Response Pricing Schemes 

ÅTime of Use (TOU): pre-defined rates and schedules, 
based on time of day 

ÅReal-Time: dynamic prices 

ÅVariable Peak Pricing (VPP): peak period  times are 
scheduled, but rates may vary 

ÅCritical Peak Pricing (CPP): fixed or dynamic pricing 
during  critical event periods 

ÅIncentive Programs: utility control of customer load 
(hot water heaters, air conditioners, etc) 
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