THE FIRST HIGH TEMPERATURE FUEL CELL IN
SWEDEN IS LOCATED IN “GLASHUSETT”

Fuel cells for production of electricity and heat is an environmental friendly technology
that by many is seen to have a great potential for the future energy solutions. A fuel cell is
like a battery that never ends as long as fuel is supplied. The fuel cell system produces
electricity and water. During April to May 2007 the first larger high temperature fuel cell in
Sweden was installed in the building “GlashusEtt” (in Hammarby Sj6éstad, Stockholm).

This fuel cell system is one of a few in the world that is fuelled with biogas. The biogas is
received from the local water sewage treatment plant. When biogas is used as fuel there
is no net carbon dioxide emissions as biogas is a renewable fuel. High temperature fuel
cells can also be fuelled with natural gas, propane or other fuels. Figure 1 shows the fuel
cell system and figure 2 its location in the “GlashuskEtt”.

Figure 1: The Solid Oxide Fuel Cell System. Figure 2: "GlashusEtt” and the fuel cell system.

The purpose of the installation is that the participating companies can to test the state-of-
the-art technology today and what future possibilities there are with the technology. The
project and the tests will continue until the end of 2008.

The supplier of the fuel cell system is the company Acumentrics from the US. They have
sold 13 similar systems before this unit, but they have been fuelled either with natural gas
or propane. Acumentrics have also with success tested liquid fuels. When compared to
low temperature fuel cells, which earlier have been tested in "GlashusEtt”, high
temperature fuel cells do not need that clean hydrogen. Additionally the biogas is
converted to hydrogen directly in the fuel cell stack without going the detour through a
special fuel processor.

Low temperature fuel cells operate around 60-70 degrees Celsius while this high
temperature fuel cell operates between 700-800 degrees Celsius. This means that it is
easier to utilize the heat that is generated from this type of fuel cell. High temperature fuel
cells have membranes in the stack of ceramic material (instead of polymers as in the low
temperature fuel cells) that can withstand the high temperatures.
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THE SOLID OXIDE FUEL CELL IN DETAIL

Technical data for the Solid Oxide Fuel Cell system:
Supplier: Acumentrics (USA), model; 5000 Power System
Efficiency 30-50%, with heat a total efficiency close to 80%
Power output: 3 kW nominal, 5 kW maximum, Heat: about 3 kW
Weight about 900 kg, dimensions: 1,7 x0,9x 1,5 m
Remote control via internet
Possible fuels: natural gas, propane, biogas, hydrogen, methanol, ethanol, LPG
and diesel.

Environmental benefits:
No/insignificant emissions of nitrogen oxides (NOXx) and sulfur oxides (SOx)
Lower CO, emissions than competing technologies or no net CO, emission if
biogas is used as fuel
Higher electrical and total efficiency
Noise level: Low (55 dBA @ 1 m)
In "GlashusEtt” we have a renewable fuel, biogas, i.e. we have no net CO,
contribution to the environment

The figures below show how the tubular cells work and how electricity and heat is
generated in the system. Figure 3 shows how biogas is converted to hydrogen and
carbon monoxide in the cells when solide oxide fuel cells are used and how electricity is
generated. Rest products from the process, when hydrogen and carbon monoxide reacts
with air, are carbon dioxide and water. Air is available outside of the tubular cells and
when the oxygen ions in air migrate through the tubes and meet hydrogen (and carbon
monoxide) a chemical reaction occurs. At the same time the electrons from the oxygen
generate electricity.

Figure 4 shows how the fuel is fed to the tubular cells, there are in total 288 cells in the
system, and how heat is collected in the system with cooling water.

Figur 3: Tubular cell. Figur 4: Solide Oxide Fuel Cell System.
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