STATIONARY UNIT

The prototypes aimed for the stationary unit has operated separately: the biofilter operated
first at the slaughterhouse in Asturias and later in Almazan, CyL. The SOFC operated with
natural gas in Asturias.

Biofilter at the slaughterhouse Unload works in Almazan

The biofilter_ performed first in Asturias, for several months in 2007. The operation was not
very steady first due to the variability both in the H,S content (from 600 to 1000) and a
biogas composition very changeable.

The unit was later adapted to the new scenario, as the H,S content changed from an
average of 700 up to 1700 ppm, which was rate of the biogas in Almazan, reaching from
time to time the 3.500 ppms. Both columns were inoculated to remove the same compound,
as flows and H,S content were higher. The efficiency reached the 91% through the
biological treatment. The empty gaps in the graph show reparations and improvements done
in the prototype.
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Front view of stationary Lateral view of BPU
BPU

The stationary SOFC was assembled at the University of Oviedo (Asturias) premises in
January 2008. The piping for the natural gas supply had to be arranged and many elements
in the container installed or changed to fulfill the security and operational requirements.

Container placed at the Uni. SOFC inside container. Gas connection

Exit of Exhaust Pipe, Extractor fan, Coolant Pump and Radiator and Header Tank



A first start up proved the functioning elements and later a serial of test were carried out.

All tests were halted by alarms triggered by unacceptably low stack voltage as result of a
combination of factors. Test showed that the overall level of efficiency was low, for the total
90 hours tested. In most cases this was because the unit did not operate for long enough to
reach full operating temperature, where the optimum efficiency is achievable. In the later
tests, where the stack temperature was close to full operating temperature, an electrical
export malfunction occurred.

Throughout all tests the evidence suggested that the fuel cell stack delivered the expected
performance but the overall unit output was compromised by failures in the ancillary
devices. Therefore, it may be surmised that the core technology is sound but the supporting
infrastructure has yet to be made reliable.
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Stack and combustor temperatures during endurance test attempt on 25 and 26 Sept



