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                    The fuel handling system for the Clinch River breeder reactor project (CRBRP) is based primarily on existing technology, and in many respects follows the concepts developed for the Fast Flux Test Facility (FFTF). However, the use of recycled light-water reactor fuel requires special handling features for new fuel. Also, the direct removal of spent fuel from the reactor requires handling fuel assemblies with a decay power approaching 20 kW. Several unique system features assure that the annual refueling will be accomplished within the allotted 20 days. (auth)
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                    As a part of the licensing process just prior to the termination of the Clinch River Breeder Reactor Project (CRBRP), it was necessary to evaluate the potential for autocatalysis in an unprotected loss-of-flow accident due to the compaction of fuel by gas stored in the fuel-pin fission gas plena. The SAS3D accident analysis code was used for the evaluation. There are several aspects to the present analysis. First, it was necessary to modify the gas release model in SAS3D to provide a better treatment of gas release after boiling initiation: gas entering the channel was converted to an equivalent sourcemore » of sodium vapor and a significant reduction was made in the vapor condensation coefficient. Second, single-phase friction coupling between vapor and molten clad was introduced to produce more realistic clad motion prior to the onset of fuel motion. A third aspect of the analysis was the use of experimentally verified input assumptions for the SAS3D/SLUMPY fuel motion model. A fourth aspect was the modification of the SAS3D/SLUMPY fuel motion model to include among the forces acting on the upper fuel pin stub, the pressure difference between the gas plenum and the lower end of the pin stub. Finally, the loss-of-flow analysis was performed for several values of the sodium void worth to assess the sensitivity of the results to the magnitude of this reactivity feedback component.« less
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                    This paper describes how the CRBRP development and CRBRP focus of the LMFBR base technology program have led to advances in the state of the art in physics, thermal-hydraulics, structural analysis, core restraint, seismic analysis, and analysis of hypothetical core-disruptive accident energetics, all of which have been incorporated through disciplined engineering into the final CRBRP design. The total development in the US of fuels and materials, the analytical advances made on CRBRP design, and the incorporation of the latest experimental results into that design have put the US technology in general and the CRBRP design in particular at the forefrontmore » of technology. This has placed the US in a position to develop the most favorable LMFBR fuel cycle.« less
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