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WhatWhat’’s New?s New?

President Obama’s plans for science, energy, and the 
environment

Secretary Chu’s plans for DOE

Budgets – Hardly a tidy, linear process this year
• H.R. 1, The American Recovery and Reinvestment Act (ARRA) of 2009
• FY 2010 Congressional Budget Request + Outyear Estimates
• FY 2009 Budget Appropriation 

All of the above were informed by:
• Worldwide economic recession
• Volatile energy prices 
• Increased sense of urgency about climate change as a global issue
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AdministrationAdministration’’s Energy Plans Energy Plan

Within 10 years save more oil than we currently import 
from the Middle East and Venezuela combined. 

Put 1 million plug-in hybrid cars – cars that can get up to 
150 miles per gallon – on the road by 2015. 

Generate 10 percent of our electricity from renewable 
sources by 2012, and 25 percent by 2025. 

Implement an economy-wide, cap-and-trade program to 
reduce greenhouse gas emissions 80% by 2050. 

http://www.whitehouse.gov/agenda/energy_and_environment/
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DOEDOE’’ss Priorities and GoalsPriorities and Goals
Priority: Science and Discovery: Invest in science to achieve transformational discoveries

• Organize and focus on breakthrough science 
• Develop and nurture science and engineering talent
• Coordinate DOE work across the department, across the government, and globally

Priority: Change the landscape of energy demand and supply
• Drive energy efficiency to decrease energy use in homes, industry and transportation
• Develop and deploy clean, safe, low carbon energy supplies
• Enhance DOE’s application areas through collaboration with its strengths in Science

Priority: Economic Prosperity: Create millions of green jobs and increase competitiveness
• Reduce energy demand
• Deploy cost-effective low-carbon clean energy technologies at scale
• Promote the development of an efficient, “smart” electricity transmission and distribution network
• Enable responsible domestic production of oil and natural gas
• Create a green workforce

Priority: National Security and Legacy:  Maintain nuclear deterrent and prevent proliferation
• Strengthen non-proliferation and arms control activities
• Ensure that the U.S. weapons stockpile remains safe, secure, and reliable without nuclear testing
• Complete legacy environmental clean-up

Priority: Climate Change: Position U.S. to lead on climate change policy, technology, and science
• Provide science and technology inputs needed for global climate negotiations
• Develop and deploy technology solutions domestically and globally
• Advance climate science to better understand the human impact on the global environment
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Focus on transformational science
• Connect  basic and applied sciences
• Re-energize the national labs as centers of great science and innovation
• Double the Office of Science budget
• Embrace a degree of risk-taking in research
• Create an effective mechanism to integrate national laboratory, university, 

and industry activities

Develop science and engineering talent
• Train the next generation of scientists and engineers
• Attract and retain the most talented researchers

Collaborate universally
• Partner globally
• Support the developing world 
• Build research networks across departments, government, nation and the 

globe

Priority: Science and DiscoveryPriority: Science and Discovery 
Invest in science to achieve transformational discoveriesInvest in science to achieve transformational discoveries
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Office of Science FY 2009 ConferenceOffice of Science FY 2009 Conference
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Office of Science FY 2008 BudgetOffice of Science FY 2008 Budget 
Appropriation and supplementalAppropriation and supplemental
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* Prior to FY 2008 Supplemental
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Office of Science FY 2009 ARRAOffice of Science FY 2009 ARRA
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H.R. 1, The American Recovery and Reinvestment Act of 2009H.R. 1, The American Recovery and Reinvestment Act of 2009
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H.R. 1, The American Recovery and Reinvestment Act of 2009H.R. 1, The American Recovery and Reinvestment Act of 2009
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H.R. 1, The American Recovery and Reinvestment Act of 2009H.R. 1, The American Recovery and Reinvestment Act of 2009

$1.6 B (House)
$0.33 B (Senate)

$1.6 B (Conf)
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Facility Construction – Funds accelerate completion of a number of ongoing 
construction projects for major scientific user facilities, major items of equipment for 
those facilities, and laboratory infrastructure. General Plant Projects (GPP) update 
laboratory infrastructure and establish new laboratory research space, renovate 
existing laboratory space, demolish inadequate facilities, and improve utility 
systems across SC labs.

Facility Operations/Infrastructure – Funds increase operations, experimental 
support, and infrastructure improvements at scientific user facilities across SC.  

Research – Funds support selected research programs across SC and are chosen 
to minimize out-year mortgages.   Energy Frontier Research Centers are included.

Computing – Funds support advanced networking; mid-range distributed 
computing; and computation partnerships in areas important to DOE energy 
missions. 

Fellowships – A program to support graduate students and early career scientists 
was proposed by SC and is under discussion within DOE.

ARRA ARRA –– Categories of Support in SCCategories of Support in SC
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Energy sources and consumption sectors in the U.S.Energy sources and consumption sectors in the U.S.
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U.S. Energy Flow, 2007 (Quads = Quadrillion BTU = 10U.S. Energy Flow, 2007 (Quads = Quadrillion BTU = 101515 BTU)BTU)
About 1/3 of U.S. primary energy is importedAbout 1/3 of U.S. primary energy is imported

Presenter
Presentation Notes
The next several charts includes three classic energy flow diagrams showing energy supply and energy consumption on the left-hand and right-hand sides of the chart, respectively.  Each chart has an important message.

This first chart shows that 1/3 of U.S. primary energy is imported.  It is the simplest of the three and familiarizes the audience with the concept of flow charts.

The second chart shows that 85% of primary energy is from fossil fuels; that nuclear and renewable energiess are each about ½ of the remaining 15%; and that the consumption sectors are “residential,” “commercial,” (sometimes grouped together as “buildings”), “industrial,” and “transportation.”

The third chart in the series is the most complex and the most startling to audiences.  It shows that >70% of primary energy for the transportation sector and >60% of the primary energy for electricity generation is lost energy. 

Together these charts tell much of the story of energy in the U.S.  

Other pieces that can be used to fill out the story include (1) the disparity between where fossil reserves are located and where they are used, (2) the U.S. and world supplies of fossil fuels, (3) challenges associated with the non-fossil fuels (nuclear and renewable energies), (4) climate change, and (5) CO2 management.
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Presenter
Presentation Notes
“Annual Energy Review 2006,” U.S. Department of Energy Report Number DOE/EIA-0384 (2007), Energy Information Administration, Washington D.C., June 2007. http://www.eia.doe.gov/aer/



U.S. Energy Flow, 2006  (Quads)U.S. Energy Flow, 2006  (Quads)
>70% of primary energy for the transportation sector>70% of primary energy for the transportation sector 

and >60% of primary energy for electricity generation/use is and >60% of primary energy for electricity generation/use is lostlost

Source:  LLNL 2008; data are based on DOE/EIA-0384(2006).  Credit should be given to LLNL and DOE. 18

Presenter
Presentation Notes
This is the most complex of the energy flow charts, and is one of a series produced by LLNL.  Data for LLNL's U.S. energy flow charts were provided by publications of the U.S. Department of Energy's Energy Information Administration, especially the Annual Energy Review. Data for the carbon emissions charts came from EIA's reports, Emissions of Greenhouse Gases in the United States.

The residential/commercial sector consists of housing, nonmanufacturing business, health and educational institutions, and government office buildings. The industrial sector includes construction, manufacturing, agriculture, and mining. The transportation sector combines private and public passenger and freight transportation, including military operations. 

For electricity generation, the electrical system energy losses are assumed by the EIA to be about two-thirds of the energy consumed. In the residential/commercial and industrial sectors, the division between "useful" and "rejected" or "lost" energy depends on assumed efficiencies of conversion processes, based on engineer's estimates for the conversion efficiency of devices such as process heaters and boilers. In the residential/commercial sector, a 75% efficiency is assumed, which is a weighted average between space heating at approximately 60% and electrical motors and other electrical uses at about 90%. For the industrial sector, 80% efficiency is assumed. For transportation, a generous 20% efficiency is assumed, which corresponds to the approximate average efficiency of internal combustion engines as measured on Federal Driving Schedules (i.e., the amount of energy that actually reaches the drive train of a vehicle, compared to the amount of energy consumed.)

See all charts at https://eed.llnl.gov/flow/.  This particular version of the LLNL energy flow chart was commissioned by the NAS for its brochure “Energy.”



Source:  LLNL 2008; data are based on DOE/EIA-0384(2006).  Credit should be given to LLNL and DOE. 19
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Key RD&D StrategiesKey RD&D Strategies

Climate/Environment ImpactsClimate/Environment Impacts

Electricity Electricity 
Distribution Distribution 

Presenter
Presentation Notes
This is the most complex of the energy flow charts, and is one of a series produced by LLNL.  Data for LLNL's U.S. energy flow charts were provided by publications of the U.S. Department of Energy's Energy Information Administration, especially the Annual Energy Review. Data for the carbon emissions charts came from EIA's reports, Emissions of Greenhouse Gases in the United States.

The residential/commercial sector consists of housing, nonmanufacturing business, health and educational institutions, and government office buildings. The industrial sector includes construction, manufacturing, agriculture, and mining. The transportation sector combines private and public passenger and freight transportation, including military operations. 

For electricity generation, the electrical system energy losses are assumed by the EIA to be about two-thirds of the energy consumed. In the residential/commercial and industrial sectors, the division between "useful" and "rejected" or "lost" energy depends on assumed efficiencies of conversion processes, based on engineer's estimates for the conversion efficiency of devices such as process heaters and boilers. In the residential/commercial sector, a 75% efficiency is assumed, which is a weighted average between space heating at approximately 60% and electrical motors and other electrical uses at about 90%. For the industrial sector, 80% efficiency is assumed. For transportation, a generous 20% efficiency is assumed, which corresponds to the approximate average efficiency of internal combustion engines as measured on Federal Driving Schedules (i.e., the amount of energy that actually reaches the drive train of a vehicle, compared to the amount of energy consumed.)

See all charts at https://eed.llnl.gov/flow/.  This particular version of the LLNL energy flow chart was commissioned by the NAS for its brochure “Energy.”



Source:  LLNL 2008; data are based on DOE/EIA-0384(2006).  Credit should be given to LLNL and DOE. 20
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How Will Basic Science Influence Technology?How Will Basic Science Influence Technology?

Climate/Environment ImpactsClimate/Environment Impacts

Electricity Electricity 
Distribution Distribution 

Presenter
Presentation Notes
This is the most complex of the energy flow charts, and is one of a series produced by LLNL.  Data for LLNL's U.S. energy flow charts were provided by publications of the U.S. Department of Energy's Energy Information Administration, especially the Annual Energy Review. Data for the carbon emissions charts came from EIA's reports, Emissions of Greenhouse Gases in the United States.

The residential/commercial sector consists of housing, nonmanufacturing business, health and educational institutions, and government office buildings. The industrial sector includes construction, manufacturing, agriculture, and mining. The transportation sector combines private and public passenger and freight transportation, including military operations. 

For electricity generation, the electrical system energy losses are assumed by the EIA to be about two-thirds of the energy consumed. In the residential/commercial and industrial sectors, the division between "useful" and "rejected" or "lost" energy depends on assumed efficiencies of conversion processes, based on engineer's estimates for the conversion efficiency of devices such as process heaters and boilers. In the residential/commercial sector, a 75% efficiency is assumed, which is a weighted average between space heating at approximately 60% and electrical motors and other electrical uses at about 90%. For the industrial sector, 80% efficiency is assumed. For transportation, a generous 20% efficiency is assumed, which corresponds to the approximate average efficiency of internal combustion engines as measured on Federal Driving Schedules (i.e., the amount of energy that actually reaches the drive train of a vehicle, compared to the amount of energy consumed.)

See all charts at https://eed.llnl.gov/flow/.  This particular version of the LLNL energy flow chart was commissioned by the NAS for its brochure “Energy.”
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Basic Energy SciencesBasic Energy Sciences (~$500+M, overwhelmingly operations of facilities)(~$500+M, overwhelmingly operations of facilities)
National Synchrotron Light Source
Stanford Synchrotron Radiation Laboratory
Advanced Light Source 
Advanced Photon Source
Linac Coherent Light Source
SLAC Linear Accelerator
National Synchrotron Light Source-II
Spallation Neutron Source
Manuel Lujan Jr. Neutron Scattering Center

Nuclear Physics (~$250M, Nuclear Physics (~$250M, overwhelmingly overwhelmingly operations of facilities)operations of facilities)
Continuous Electron Beam Accelerator Facility
Relativistic Heavy Ion Collider
Holifield Radioactive Ion Beam Facility
Argonne Tandem Linear Accelerator System

High Energy PhysicsHigh Energy Physics (~$500M, with very substantial advanced R&D)(~$500M, with very substantial advanced R&D)
Tevatron Collider + improvements/upgrades
Large Hadron Collider
Advanced technology R&D

Accelerator Support in the Office of Science ProgramsAccelerator Support in the Office of Science Programs



22

ShortShort--term, Midterm, Mid--term, and Longterm, and Long--term Activitiesterm Activities
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