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SCHEMATIC OF THE STUDIES

Keywords: 

 Select a candidate material from the results

 Carry preliminary corrosion studies in conditions representative of storage and disposal

 Pre select candidate materials for containers overpacks  Carry advanced corrosion studies in parallel with disposal concept evolution



  Transmutation of actinides in FBRs  Long term storage of HLW for a maximum period of about 300 years. CEA is in charge of the definition of the storage concept  Geological disposal of HLW (at the end of the storage period) and of ILW. ANDRA is in charge of the definition of the disposal concept  CEA performs the R&D for a thick low alloy steel or cast iron "corrosion allowance" HLW container that will suit : Definition of Long Term Storage facilities  Evolution of Disposal concept  Assessment of the corrosion of a low alloy steel or cast iron overpack in long term storage  Corrosion of a low alloyed steel or cast iron overpack in new disposal concepts conditions In a conservative approach, it was considered that atmospheric corrosion could not occur only if the relative humidity (RH) at the containers surface was lower than or equal to 40% Mass of corroded steel as a function of RH, 55 day tests, air with 0.01% SO 2 pollution (after W.H. Vernon) Dry and atmospheric corrosion domains Relative humidity RH at the overpack surface vs temperature for a humidity of the incoming air between 0 and 20 g.kg -1 H 2 O (highest humidity measured in 1996) Considering a dry corrosion phase of a duration of 100 years at a majoring temperature of 300°C this leads to a value of approximately 30 µm for the total thickness of corroded metal  In a conservative approach, the parabolic fit was retained for extrapolation purposes, as well as the data obtained at 300°C The mass gain "w" corresponds to the oxygen captured to form the Fe 3 O 4 oxide. With a ratio "λ" (voluminal fraction of metal in the oxide) between the mass gain "w" and the corroded thickness of metal "e", we obtain after a time "t" at temperature "These data have been used to develop ISO standards 9023 and 9024, based in particular on the time of wetness 80 , annual fraction of time at RH > 80%  A great number of experimental data are available in the open literature  They are outdoor results relative to samples exposed to various atmospheres, and in thermal equilibrium with their environment  Thermo-hydraulic modeling of a reference storage facility was carried out to determine the evolution of RH at the overpacks surface In a conservative approach, two phases of atmospheric corrosion were considered to apply ISO standards 9223 and 9224  For each phase, the time of wetness 80 considered was the maximum one of the next phase as determined by the thermo-hydraulic modeling of the reference storage facility
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