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Title : Solid Oxide Fuel Cells — Integrating DegradatiofeEfs into Lifetime Prediction ModeBOFC-Life

Objectives : The project addresses the quantification and utatetig of the details of major Solid Oxide Fuel
Cells (SOFC) continuous degradation effects. The goto isolate effects occurring on the anode eattiode
side of SOFC and developing descriptions of theattagion mechanisms as functions of distinctiveraiiay
parameters (mainly temperature, atmosphere andrdulensity). These functional descriptions areefivesent
the physical and chemical changes of basic mageaiatl layer properties over time. This informatwii be
integrated into higher level models that are thepable of predicting single degradation phenomenhtheir
combined effect on SOFC cells and single repeatiits.

Long-term stable operation of Solid Oxide Fuel €BOFC) is a basic requirement for introducing thi
technology to the stationary power market. Eleitfrigenerating equipment usually is designed fi@tilnes of

10 years and well above, corresponding to 40,00®ver 100,000 hours of operation. The continuous
degradation of fuel cell voltage commonly obserkiad to be reduced such that the loss of power resmthin
acceptable limits during the lifetime. The projaths at a better understanding of the degradatiengmena as

a tool for mitigating these effects and as a ftep towards developing accelerated testing methods

The project follows a systematic approach to amalyEsome of the most important degradation meishnas It
concentrates on the ‘continuous’ (baseline) dediaagphenomena determining stack behaviour in trgl
term. By deconstructing the SOFC stack into isdlakements and interfaces, these are exposed hifsécal
conditions found in typical SOFC system operatiand( beyond). At regular intervals specimen arertdkem

the experiments and thus a time series of the gitatkvelopment of degradation effects is recorddis time-
lapse photography type approach is designed spaityfito allow the modelling of physical change otime.

Expected results :
* Anode sub-model
e Cathode sub-model
« Integrated model(s) for predicting cell and SRUeledegradation
« ldentification, Assessment and Simulation of Mdpagradation Parameters - Concluding report (M36)

The project aims at improving the longevity of SORGJ such contributes towards market introductiod a
economic development of the stationary fuel celtae
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