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Sandia’s Heritage
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Service in the 

National Interest
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Exceptional 
Service in 

the National 
Interest

to render an exceptional service in the national interest.

Sandia’s Heritage



Wind Reliability Workshop - 4

Sandia National Laboratories
“Exceptional Service in the National Interest”

National Security 
Laboratory

Broad mission in 
developing science 
and technology 
applications to meet 
our rapidly changing, 
complex national 
security challenges

Safety, security and 
reliability of our 
nation’s nuclear 
weapon stockpile
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Sandia is Engineering Focused and
Grounded in Science

Over 8,500 employees
Over 1,500 PhDs; over 2,500 MS/MA
Over 1000 on-site contractors
$2.3 billion operating budget

Physics
8%

Other 
Fields
11%Other 

Engineering 
14%

Mechanical 
Engineering 

15% Electrical
Engineering

25%

Other Science 6%

Computing 11%

Chemistry
7%
Math 3%
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Science, Technology, and Engineering
“With an Impact”

More than 50 years of “exceptional service in the national interest”

revolutionized electronics and medicine

The Clean Room, 
invented in 1963 . . .

Maintaining national security and technological superiority
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Partnerships with Industry are Critical to Our Mission
“Examples of Technology Commercialization”

Demo Market 
Entry

Market 
Penetration

Market 
Maturity

Applied 
R&D

Use-
Inspired 

Research
Discovery
Research

Compound semiconductor materials, 
processing and device packaging

Science based modeling and testing of combustion 
phenomena

Solid-state hydrogen storage 
materials, systems design, codes 

and standards

Rock/bit interaction modeling, cutter characterization, 
cutter attachment methods, design software, laboratory 

and field testing 

Wind turbine blade innovation –
adaptive concepts and new 

materials

Semiconductor materials and physics, fabrication, systems 
optimization, manufacturing technologies

TPI and Knight 
& Carver

LumiLeds

Advent 
Solar

Cummins

GM

Many 
Companies
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“A Rich Tradition of Reliability Studies 
on High Consequence Systems”

Nuclear Weapons

Nuclear Power

Satellite Systems

Electric Grid Reliability

Secure Transportation 
Systems

Photovoltaics
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Energy Security
Secure Supply
Reliability
Efficiency

Economic Productivity
Growth in Demand
Price Volatility

Environmental Impact
GHG Emissions
Land and Water Use

Energy Challenges are Complex and 
Highly Interdependent 

All Three Imperatives Must Be Addressed
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World-Wide Growth in Energy Demand Requires 
All Available Energy Technology Options

A complete portfolio of supply 
options: renewables, fossil, nuclear
Highly efficient and environmentally 
benign technologies
Fault-tolerant, smart, self-healing 
infrastructures
Enhanced physical and cyber security 
and safety
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The National Laboratories are Contributing 
to Our Nation’s Energy Future

Science and 
Technology

Safe, Secure, Reliable Energy
Supply and Infrastructure

Energy Supply, Energy Efficiency, 
and Environmental Stewardship
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“Some” Technology Innovation Challenges

Wind
Next Generation Wind Turbines

• Improve Energy Capture by 30%
• Decrease Capital Costs by 25%
• Enhance Reliability

Biofuels
Next Generation Biofuels

• New Feedstocks
• Improved Energy Crops
• Integrated Biorefineries

Solar Photovoltaics
Improved Performance Through

• Process and Reliability 
Improvements

• Better Materials
• Harnessing Nanostructures

Nuclear
Closing the Fuel Cycle
Advanced Reactor 
Development
Reliability of Safety and 
Security Systems
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Growth of Wind Energy Capacity Worldwide

0
10000
20000
30000
40000
50000
60000
70000

90 91 92 93 94 95 96 97 98 99 '00 '01 '02 '03 '04 '05 '06 '07 '08

Sources:  BTM Consult Aps, March 2006
Windpower Monthly, January 2007

Jan 2006 Cumulative MW =71,146

Rest of World   =   11,042

North America =    12,724
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Year End 2006 Cumulative MW*
US  =    11,698 (~22% incr.)



Wind Reliability Workshop - 14

United States Wind Power Rankings  
The Top 20 States

New Mexico leads the 
Country in the approximate 
percentage of retail sales

Reliable Wind Energy is 
Critical to New Mexico’s 
Future!
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Key Attributes of Future Energy Systems
“Surety - Safety, Security, and Reliability”

Safe

Secure

Reliable

Sustainable

Cost Effective

Safely supplies energy services to end user 

Resists malevolently caused disruptions

Maintains delivery when and where needed

Matches resources with needs 

Delivers energy services at lowest 
predictable cost

Energy Surety Requirements
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Sandia National Laboratories
It’s all About People…….

And We Have 
GREAT People!!
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End of Presentation


