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Overview Effect of Stack Geometry on Degradation Rate SOFC-MP 3D Implementation for Reliability

Long term performance stability of solid oxide fuel cell (SOFC) stacks is a key The stack modeling tool SOFC-MP-2D is used to compare the expected initial After validating the stack performance degradation due to electrode grain
requirement for their commercial success. At the cell level, one of the primary and long-term performance of two planar 23x23 cm 16-cell stacks in co-flow coarsening with SOFC-MP 2D models, the degradation model was later
modes of degradation comes from grain coarsening and the resulting changes and counter-flow configurations and operating at 760°C within an insulated implemented in the SOFC-MP 3D to predict the long-term performance loss
in microstructure properties. A cell-level multi-physics model to predict the enclosure within a NGFC System with fuel and air recycle fractions of 64-69% U, and accompanying changes in the operating temperatures in current
changing properties and performance loss as a function of time and and 12% U, per pass. industrial stacks. The effect of such performance degradation on the
temperature caused by coarsening in the electrodes of an LSM-YSZ/YSZ/Ni-YSZ s S The average initial temperature of mechanical reliability is also studied using a representative generic design.
SOFC has been implemented in the SOFC-MP stack modeling tool. This 0 e the two stacks was 760°C with the : h h : Power Degradation with Electrode Grain Coarsening
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Figure 3: Triple-phase boundary length profile along the 8" Table 1: CARES® Reliability Analysis Summary at Un-degraded and Degraded Operating States
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*¢* The counter-flow stack out-performed the co-flow stack initially and had a lower degradation
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electrode grain coarsening mechanism did not adversely affect the stack mechanical reliability. brian.koeppel@pnnl.gov, kp.recknagle@pnnl.gov

U.S. DEPARTMENT OF

ENERGY www.pnnl.gov



	Slide Number 1

