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                                      Summary  

         Status of work

· A molten salt (flinabe) with low melting temperature was identified.

· A self-consistent operating temperature window was established for a liquid wall design, including,

      Large plasma radiation fraction.

      Balanced heat flux distribution on the first wall and the divertor.

     First wall/divertor heat transfer calculations, including the MHD effects.

      Coolant temperature consistent with heat transfer, heat transport.

    Coolant temperature will provide good thermal converting efficiency.

    Large temperature window is available.

· Design configuration and integration, (i.e., piping routes, manifold placements, clearance for remote maintenance) developed with CAD tools.

· Develop nozzle array design layout for coolant supply.

· Neutronics calculations show that sufficient tritium breeding can be achieved for a flinabe blanket.

· Completed safety assessment of blanket and primary coolant loop including the effect of Na and high tritium inventory in the structural material.

· Evaluation of Tritium production, recovery, control, and its impact on safety, was completed.

· Be and Li transmutation was calculated to provide a base for REDOX experiment.

· Divertor design consistent with the reactor parameters, heat flux distribution, and reactor configuration, was completed.

· He pumping was estimated, with consideration of the tritium burn fraction, and D-T throughput.

                          Status of papers

FED Task-III overview paper

      Paper submitted to FED for review

FED Divertor integration paper

     Paper submitted to FED for review

SOFE papers

    Liquid Surface Divertor Designs for Fusion Reactors  R. E. Nygren, et al.

     A Fusion Chamber Design with a Liquid First Wall and Divertor, R. E. Nygren, et. al.

          Work needs to be done

· The work on flinabe based APEX activities was a natural stop for the design process.

· The results have been summarized in our reports.

· It will be useful to assess a liquid metal based divertor to determine the power handling capability by a coolant with high thermal conductivity.

· Both Sn and Ga will be interesting candidates.

        Lessons learned

· Flinabe is not only a good selection for a liquid wall coolant, but also can be used for a solid wall design based on FS.

· The temperature window calculation was based on the best calculation we could do now, but had many uncertainties, including

    Plasma edge physics uncertainties.

    Stability of a highly radiative plasma.

    MHD effects on heat transfer, including the effect of wave generation.

    Material properties uncertainties, including the melting temperature of flinabe.

    The temperature limitations between flinabe and FS, including the effects of TF and F2.

· The tritium control in flinabe, and also other breeding materials, will be a serious issue, especially for a high temperature blanket.

· The issue associated with plasma burn fraction, and its impact on He pumping, needs to be carefully assessed.

· The very high heat flux in the divertor can be reduced by a highly radiative plasma. The stability of a highly radiative divertor has to be demontrated.

· The JUPITER-II directed our efforts to REDOX control, and MHD effects on heat transfer. Those are the proper directions for chamber technology R/D.

