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Google Data Centers


  Engineered for maximum 
modularity & power efficiency


  Container: 1160 servers, 
250KW


  Server: 2 disks, 2 processors
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IT and Energy
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US Energy Basics: Generation

  Data from 2007, extracted from report NSB-09-55
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US Energy Basics: Consumption

  Data from 2007, extracted from report NSB-09-55
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Current Grid


 Large, monolithic 
sources


  Increase / decrease 
output at will


 Distribution grid only 
to allow load sharing


 Centrally controlled

 Minimal adaptation
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“Smart” Grid


 Small to large sources

  Including from “consumer”


 Non-steady sources

 wind, sunlight


 Heavier consumer 
loads

 Charging cars


 Distributed control

 Time shift utilization
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Changing Conditions for Grid
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Todayʼs “Smart” Grid
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Key Technical Challenges
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Techno-Political Impediments
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Panelists
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Promising CS Research Areas
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Funding Opportunities
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Funding Opportunities (cont.)



