Observations from abroad
and a look at the future



CREATE Energy Storage Project

The goal of the CREATE Energy
Storage Project is to advance the field
of renewable energy by integrating
energy storage technology into existing
two-year college programs. This goal
will be accomplished through four
objectives:

Disclaimer: this work was supported by the National
Science Foundation through the advanced technological
education program. Any opinions, findings, and
conclusions or recommendations expressed in this
material are those of the author(s) and do not necessatrily
reflect the views of the National Science Foundation.



























Heliotrope (1994)

Cost $243,000 in 1994
($420,000 in todays dollars)

200 square meters (2150 sq ft)
Produces 5X the energy it consumes

Only four Heliotropes were built, all paid for
in cash (impossible to mortgage)



Solar Settiement (2000)



Bugginger Strasse 50 Bldg - Worlds First Passiv Haus Low Income High Rise

Original 1968 — 21,500 BTU/ sq ft Renovation 2009 - 4,700 BTU/ sq ft



Sunship (2006)



Freiburg Town Hall - World’s First Plus Energy Municipal Building

Opened in 2017



280,000 sq ft bldg.
220 kW of solar PV panels
Geothermal heat pumps for heat/cool

Hybrid solar PV//thermal panels for hot water & improved PV efficiency






Wind provided 40% of total net power, solar 20%, and biomass 10%



Key technologies?

-Better and Smarter Grids

-Smart inverters an interconnections
-Storage

-Demand side management






2600 Gunter Mogele

Village council since 1990
2 1 3 4 Deputy mayor since 1996

555



Goal: Meet ALL Energy needs with renewables
(Electricity, Heat, and Transportation)

































Wildpoldsreid Energy Production



Wildpoldsreid Energy Democracy

More than 400 citizens collectively own the wind farms
(All Wildpoldsreid citizens)

More than 300 private owners of Solar PV Systems




IREN2 Goals:

- Microgrid feasibility

- Storage as distributed &
dispatchable power plants

- Integration of local grid
management and power
market participation







Sonnen Virtual Utility

The Sonnen community connects thousands of SonnenBatterie users and combines many individual
home storages into a giant pool of batteries. This “virtual storage” is large enough to buffer vast amounts
of energy thereby helping to stabilize the public power grid.






Lessons Learned?

Visionary pioneers can inspire communities and create
movements that quickly gain momentum

There is a powerful motivation for citizens to pursue self-
sufficiency in meeting their own energy needs

The greatest benefits are realized when energy producers and
consumers embrace distributed generation & smart controls

The U.S. is well positioned to follow Germany’s lead. This may
be a preview of what we might expect here

Can Freiburg and Wildpoldsreid be a model for WI?






