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Map 1 - Wind Resources
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Future Electric Generation Sources

Source:  EIA Annual Energy Outlook 2011  
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Natural gas already provides 21 percent of U.S. electricity right now and the figure will rise to 40 percent by 2035, according to Black & Veatch.




Consumption of Natural Gas by Electric Generation 
1997 through 2035

Historic Projected

Source:  Based on data from EIA’s Natural Gas Consumption by End-Use and EIA’s Annual Energy Outlook 2011 



Future U.S. Gas SupplyFuture U.S. Gas Supply

Source:  EIA Annual Energy Outlook 2011  



Source:  EIA Annual Energy Outlook 2011  

Projected Renewable GenerationProjected Renewable Generation



Projected Renewable Generation CapacityProjected Renewable Generation Capacity

Source:  EIA Annual Energy Outlook 2011  
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General Electric 109FB Combustion Turbine
60% Efficiency
50Hz only currently available in Europe
Most resources have limitations. Extreme weather affecting gas and electric, windless days affecting wind turbines, cloudy days affecting solar, etc.
Extreme cold temperatures as were experienced in the Southwest in early February, can result in problems in the delivery of natural gas and electric energy.  All types of generation except nuclear experienced problems due to weather; tripping off-line, de-rating and failure to start.
Cumulative loss of generation, not including scheduled outages and units forced off-line prior to February 1st, reached 14,000 MW on February 2nd.
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Frequency Regulation Compensation NOPR (RM11-7)
NOPR issued February 17, 2011
Comments filed May 2, 2011

 This covers frequency regulation service in the organized wholesale
electricity markets (i.e., RTOs and ISOs).

 Frequency Regulation service is an ancillary transmission service that
protects the grid by correcting deviations in grid frequency and
imbalances on transmission lines with neighboring systems by injecting
or withdrawing real power as directed. Maintaining the frequency of
the transmission system within an acceptable range is critical to
reliable operations.

 Frequency regulation service is provided by generators, as well as
storage technologies such as flywheels and electric vehicles, demand
resources and possibly even residential water heaters. Some
resources can respond more quickly and accurately than others to the
system operator’s dispatch signal for frequency regulation service.

 The Notice of Proposed Rulemaking preliminarily finds that current
compensation practices for frequency regulation service in the
organized wholesale energy markets may not acknowledge the
benefits of faster-ramping resources, and may fail to provide just and
reasonable compensation for the service being provided. Taking
advantage of the capabilities of faster-ramping resources can improve
operational and economic efficiency of the transmission system and
reduce costs to consumers for this service in the organized wholesale
markets.

 The NOPR seeks public comment on a two-part, market-based method
that pays for performance by compensating for speed and accuracy in
providing regulation services. First, all cleared resources would receive
a uniform capacity payment, to include opportunity costs, for standing
ready to provide frequency regulation service. Second, resources
would receive a market-based performance payment for each
megawatt, up or down, provided in response to a system operator’s
dispatch signal. This payment also would reflect accuracy of
performance.
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Le Hive

400 kwh/sq m vs. 50 target by 2030 vs. Actual 65 now and 50 next Yr.
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This is not a car, It is me in a Tesla

More computing power in most cars than in most every building or certainly every house. 
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