The Fronius Energy Cell

Clean energy.
On tap whenever it's needed.
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POWERING YOUR FUTURE



IN summertime for winter —
N daytime for night.

It all started with the idea of making solar energy
usable in any season and at any time of day. In

order to realize this dream, we needed an adequate
solution to store the energy. The storage of excess
solar power for periods with little or no sunlight is
normally accompanied by major losses due to the self-
discharge of regular batteries and their comparatively
low energy density, making this less effective and/or
even impossible over longer periods of time.

In order to make a photovoltaic (PV) system a year-
round, autonomous energy source, up until now you
would have to rely on loud and environmentally-
unfriendly gas generators as a backup. Fronius has
found a new solution for this: the Fronius Energy Cell.
In the future, it will be used to convert and store excess
power as hydrogen. The hydrogen is then converted
back into power upon demand.



as hydrogen.

AN energy concept for the future.

Fronius is a company that has tasked itself with helping to design a sustainable
future. Research into renewable sources of energy is our top priority. With the
development of a practical energy cell concept, we have taken yet another step
closer to this future.



Clean and efficient energy cycle

The Fronius Energy Cell is a complete regenerative
energy supply and storage system. The full version
performs two functions: the electrolysis function

and the fuel cell function. A PV system (1) converts
sunlight into DC electricity. This DC electricity is either
converted by the inverter (4) into AC electricity and
relayed to the consumer or, if there is no need at that
time for energy, it is used to separate water into oxygen
and hydrogen using the Fronius Energy Cell (2) - via
the Energy Cell's electrolysis function. The hydrogen is
then stored in a tank (3) until needed. Using the Energy
Cell's fuel cell function, the hydrogen is converted
back into electricity as required, i.e., when no energy is
available from the solar modules (2). This ensures that
clean, emissions-free energy is available on-demand.

The functional principle of the Fronius Energy Cell
== Direct use of generated current
=== Energy cycle via the Fronius Energy Cell

(1) Photovoltaic system (2) Fronius Energy Cell
(3) Hydrogen storage tank (4) Inverter

The fuel cell function of the Fronius Energy Cell is now
ready to go into production and is already being used
successfully in a wide variety of applications. The
follow-up version of the Fronius Energy Cell will then
include an integrated electrolysis function.

Advantages of the Fronius Energy Cell

The Fronius Energy Cell is the first TUV Stid-certified
hydrogen-powered fuel cell system in the world. It is
reliable, environmentally-neutral and easy to operate
and service. Compared to diesel-powered backup
systems, the Fronius Energy Cell is emissions-free,
easy-to-maintain and low-noise, and has a high overall
efficiency. The advantage of hydrogen storage over
battery-dependent systems lies in the high energy
density (regular lead batteries are approx. 10 x bigger

and heavier) and there is no self-discharging.




Autonomous energy supply for a
measurement station

The Institute of Higher Technical Education in Steyr,
Austria, has a measurement station that is equipped
with a Fronius Energy Cell that supplies energy
autonomously year-round. The PV/fuel cell hybrid
system ensures the supply of grid-independent
electricity. The PV system covers 80 % of its annual
energy needs — approx. 880 kWh. The remaining 20 %
is supplied by the Fronius Energy Cell (fuel cell
function).
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The Fronius Energy Cell in mobile
applications

The Fronius Energy Cell version now ready for
production can also be used for mobile applications.
The following briefly describes some successfully
completed projects in this area.

The HyLOG Project

The Fronius HyLOG pilot project (Hydrogen Powered
Logistic System) demonstrated that this technology
could be applied to logistical vehicles efficiently and
emissions-free. Instead of batteries, logistical vehicles
at the Fronius Sattledt location were operated using
environmentally-friendly hydrogen. The main benefits
include quick refueling (batteries take 8 — 10 hours to
recharge) and the doubling of the range and/or energy
density.

The hydrogen used for the HyLOG vehicle is produced
by Fronius in-house via an electrolysis process
powered by a 615 kW PV system on the roof of the
building. The hydrogen is then stored and made
available for refueling via an in-house filling station
infrastructure. The fuel cell drive integrated into the
vehicle is used to convert the hydrogen into energy to

operate the vehicle. This project was honored with the
World Energy Globe Award 2007.

Frauscher shipyard

Together with the companies Frauscher and Bitter,
Fronius has developed the world's first production-
ready electronic boat with a hydrogen fuel cell drive.
The main ecological advantage compared to a regular
electronic boat equipped with batteries is that there
is no recharging time, the range is doubled and
performance is maintained.
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FRONIUS INTERNATIONAL GMBH
BuxbaumstraBe 2, 4600 Wels, Austria
E-Mail: energycell@fronius.com
www.fronius.com/energycell






