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What is a Microgrid? 
• A small energy network of one or more electricity 

consumers with a local source of supply and storage that 
is usually attached to a centralized public grid but is able 

to function autonomously behind the meter with 
sensors, meters, data acquisition and optimization 
controls.   

 

• “By 2020 microgrids could provide between $64 billion 
and $171 billion in electricity cost savings to commercial 
companies in 20 countries.”  Customer loss - termed “grid 
defection”.   

 

 





Energy Freedom Project 

• 5 kW Net Metering rooftop photo voltaic (PV) 
generation array (20 panels) 

• 10 kW microFIT rooftop PV generation array (39 
panels) virtually limitless power of the sun 

• Three Tesla PowerWall 2 AC batteries for 39 kWh 
storage 

• A Mitsubishi Electric Vehicle (EV) with 14 kWh battery 
and Level 2 (30 amp) charging station 

• A Nest E thermostat 
• Control room with three workstations (software 

development, soldering table and operator position), 
displays and computer assets.   
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Energy Flow Architecture 
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Ground Source Heat Pump Loop Flow Diagram 
With and without extra ethanol heating 
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NC == Normally Closed (no flow) 
NO == Normally Open (full flow)  

T == temperature 
P == pressure 
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