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In April 2005 the high-flux research reactor FRM-II in Garching started routine operation using U3Si2 fuel of maximal U density of 3 g/cm3 with an enrichment of 93%. As committed in the nuclear license for FRM-II its fuel has to be converted to medium enriched uranium until end of 2010. However, reactor performance and safety margin must not be significantly modified using a new qualified fuel. The introduction of a high density fuel is obligatory instead. FRM-II has launched an extensive program to fulfil the challenge. Actually fuel irradiations are running in the range of FRM II reactor conditions with UMo dispersive fuel. The preliminary results short before end of irradiation are encouraging. Internal studies show the necessity of a density of at least 8 gU/cc for FRM II without changes of outer core geometry. Constant geometry is a constraint to keep the loss in maximum flux level for the instruments moderate. TUM also does studies with monolithic fuel of U density of 15 g/cm3. A new parameter of freedom for optimization of the fuel element is a continuous thickness variation over the radius in contrast to a simple one step density grading; the current way. With it FRM-II could overcome the pronounced problem of local power peaking with high density fuel despite of all qualification questions with monolithic fuel. All design studies take detailed care of the relevant aspects for reactor operation, like reachable cycle length, power or fission densities and flux levels for the user community.

