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“We are a major superpower with a 
third-world electrical grid.”

New Mexico Gov.  Bill Richardson

August 2005
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Public “Goods” Attributes

• Voltage
• Frequency
• Reliability
• Power Quality
• Losses (Real & Reactive)

Markets Do Not Efficiently Provide 
Public Goods
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Innovations
• Composite Aluminum Conductors for High 

Voltage Transmission
• Superconductors for Underground 

Transmission and Distribution Cables
• Superconducting Magnetic Storage (SMES) 

and D-SMES
• Superconducting Motors, Generators and 

Rotating Condensers
• Superconducting Transformers
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Distributed Resources

• Advanced Diesels
• Wind Turbines
• Microturbines
• Fuel Cells
• Batteries
• Super capacitors
• Photovoltaics



TRSenergyTRSenergy



TRSenergy

Chaos Theory & Electric 
Power!

AC Power System Fundamentally Chaotic  
This is Important for

• System Stability
• Ability to Predict and Anticipate Outages
• Risk and Probability of Large-Scale Outages

Need to Monitor Global Properties of SystemNeed to Monitor Global Properties of System
- Distance to Collapse
- Criticality
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Understanding Blackouts Needs New ThinkingBlackout Risk Needs New Thinking
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