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How did we get here?

• Must innovate!!!!!• Natural Attributes
• Invest in infrastructure



Two Perspectives on Innovation! 

All progress is precarious, and the solution of one problem 
brings us face to face with another.
Martin Luther King 1963

If once a man indulges himself in murder,
Very soon he comes to think little of robbing,
And from robbing he comes next to drinking, 
And sabbath-breaking, and from that to incivility and procrastination

Thomas de  Quincey, english essayist and author

Customer ( clean low cost energy) Utility (keeping lights on)









Listen/Ask/Don’t Assume

“We try our best to keep up 
with costs of fuel and lights, 
in order to have 
transportation for survival.”

-Sarah

“Installing wind turbines will be great 
because of high prices of stove oil is too 
high. Helping reduce electricity bills would 
help to buy oil to keep the houses warm.”

-Paul



In Initial Hallucination

Wind-Diesel Smart Grids



Supplement to Hallucination #1:
How wind heat lowers costs and increases 
revenues

20%+ 20%+

Customer Impact Utility Impact

Growing year-to-year impact.

$5300

$4100

40,000

400,000 
kWhr



Its Simple!

Find Funding; Adapt Technology; 
& Build Local Capacity   



•Wind turbines (400% penetration)

•Electric Thermal Storage 
(distributed) (Steffes)

• Controls and integration

•Energy Storage for wind only/diesel 
off operations

Wind Heat Smart Grids Components
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General idea: Wind and Load are varying 

Change in Hz Generation 
follows

Grid Regulation 

Load moves   UP
and DOWN





Electric Thermal Storage

- Flexible
- Distributed Or Dispatchable
- Hybrid

- Separation Between Utility and Customer
- The customer can control the draw down of 

thermal storage.
- The Utility can fill the thermal storage as it 

wishes.

- Robust
- Mesh network requires no communication 

infrastructure.
- Multiple units provide natural stability.

- Proof of Concept for Other Dispatchable 
Loads

Icons by Zlatko Najdenovski







Stove update rate  stove @ 50 milliseconds

Time Human Readable Message Machine Radio Instructions Response



Energy Storage Power Flows (Battery 
and ETS)

Diesel 
Switched 

Off

Diesel 
Switched 

On





Visualization
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Wind Heat Smart Grids
Questions?




