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Ties Between Energy Security and National
Security

Global energy trade is creating international tensions

The energy infrastructure is vulnera = »ter and terrorist
attack and our defense posture is tie™ cture

«  We are sending $1B each {




Example Innovations for a Safer, More Secure,
More Reliable, More Sustainable, Cost-Effective
Energy Future

 Solar Glitter
« Sunshine to Petrol
 Energy Water Simulation Tools

 Nanowire Battery Electrodes

« Small Modular Nuclear Reactors

« Agent-based Controls for Microgrids

« Homogenous Charge Compression Ignition Engines

and many others...
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Solar Glitter is a Microsystem-Enabled PV Concept

[ Thin PV Cells ]

Goal: Develop advanced solar technologies and
systems that will provide the US industry with a
competitive advantage worldwide in delivering
solar electricity at less than 10 cents per kWhr.

Motivation:

* Double the efficiency and half the cost of

conventional PV systems
> high efficiency (cell level >50%, system level >40%)
»reduced cost (module cost of ~$0.5/Watt
system cost of 2-3/Watt,,,,).
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Flexible PV Modules
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Enhanced CdTe PV Materials are Created by Reducing
Defects Using Nanopatterned, Selective Epitaxy
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Photovoltaic Specialists Conference (PVSC), 2009 34th IEEE , vol., no., pp.001842-001845, 7-12 June 2009
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One Mechanism for Collaboration o)
U.S. Dept. of Energy Nanoscience Centers ==

Center for Nanoscale Materials
Argonne National Lab.

Molecular Foundry

_ Center for Functional Nanomaterials
Lawrence Berkeley National Lab.

Brookhaven National Lab.

Center for Integrate
Nanotechnologies

(CINT) )
www.cint.lanl.gov Center for Nanophase Materials Sciences
Sandia National Labs. Oak Ridge National Lab.

Los Alamos National Lab.
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“Sunshine to Petrol” Technology Uses a
Novel Conversion Device
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“Sunshine to Petrol” uses the Sun to Break Apart
CO, and Store Energy in Hydrocarbons
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Solar Resources Analysis Shows the Promise of
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Scale with High Efficiency Target

“Filtered” Land Area Analysis

U.S. petroleum demand is
20.7 million barrels per day
(mb/d, 2007)

12.5% lifecycle efficienc
could produce 16.6 mb/
(80% of total U.S. demand)

NM alone could produce
23% of U.S. demand

Land Solar .
Area Capacity Fuel Capacity
state | (10°m?)  (TW) (GW) (mb/d)
AZ 49.9 3.37 421 9.9
CA 17.7 1.20 150 2.1
CcoO 9.5 0.37 46 0.7
NV 14.5 0.98 122 1.7
NM 39.3 2.65 331 4.7
TX 3.0 0.20 25 0.4
ut 9.2 0.62 78 1.1
T otal 139.2 9.39 1,174 16.6

139 billion m? is 1.5% of total U.S. land
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Decision Support Tools Assist in Understanding
Energy and Water in the Western and Texas
Interconnects

Example of Energy-Power-Water
Simulation (EPWSim) model
(Tidwell et al. 2009)

Sandia National Labs and partners:
« Argonne National Laboratory
: i » Electric Power Research Institute
* Idaho National Laboratory
* National Renewable Energy Laboratory
» Pacific Northwest National Laboratory
* University of Texas
Sponsored by the National Energy Teckh

Laboratory (DOE) ' Sandia
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Our Vision is to...

Enhance the nation’s security and prosperity
through sustainable, transformative approaches
to our most challenging energy, climate, and
infrastructure problems.

www.energy.sandia.gov




