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IEA Sub Task on Liquid Breeders

The key persons on the IEA sub task on liquid breeder are
Dr. Dai-Kai Sze   Chair

Dr. Luciano Giancarli

Dr. Igor Kirrilov

Professor Sataru Tanaka

China and S Korea will also participate on the IEA collaboration.
Plan for collaboration on liquid breeders was discussed.
Concerns on liquid breeders

· Liquid breeders collaboration is difficult because each systems are very different.

· There are high conductors, and low conductors.

· There are conducting walls, simi-insulated walls, and insulated walls.

· There are high velocity designs, moderate velocity designs, and low velocity designs.

· There are high tritium solubility, low tritium solubility breeders.

   The different combinations of design, breeder selection, structural material selection, etc, will change completely on the key issues of the blanket.

     How to select a collaboration which will fit into all the requirements from different IEA parties is a main concern.

    Discussion follow the ISFNT

· A meeting was hold at Tokyo during the ISFNT to discuss possible collaboration on liquid breeders.

· It was agreed that to develop a joint R/D program toward ITER TBM applications would be a good target for the IEA collaboration.

· It is necessary to review what are the remain R/D issues for the ITER TBM development.

· It will be useful if we can concentrate our R/D toward solve those problems.

  Why International Collaboration

· There are severe limitations on the available resource for the R/D program for many of the ITER parties.

· There are severe limitations on the R/D schedule (maybe 5 years).

· The key issues associated with breeding material selection are almost independent on the blanket concept.

· International collaboration is well suite with those conditions.

    An example  (based on tritium control)

· The R/D works on blanket tritium control are focused on tritium recovery and permeation barrier development.

· Tritium recovery based on LiPb/He contact is not efficient.

· Surface oxidation can significantly reduce the permeation rate.

· Permeation barrier development has not been successful, either for fusion program, or for defense program.

· Tritium control remains to be a key issue for DEMO blanket.

                     What needs to be done

· An efficient tritium recovery process needs to be developed.

· A reliable tritium diffusion barrier, with a consistent reduction factor, need to be developed.

· A leaking rate for the coolant system, either water or He, needs to be demonstrated.

· A Room Air Detriation System (RADS) needs to be developed.

          (Control DTO is very different from control DT)

· With those information, the coolant process rate, for either He or water, can be determined.

· Tritium recovery process, from He or water, needs to be developed.

                   Comment

· This is a much more complicated process than just develop tritium recovery process and diffusion barrier development.

· Diffusion barrier development is difficult, and may not provide the reduction factor we will need.

· It is important to control tritium by recovery it from either water or He.

· Also, tritium recovery from the RTDS is an important step.

· We will need four or five different steps to control tritium loss.

· Reduce tritium loss to ~ 10 Ci/d needs all the effort.

      Another example  (corrosion)

· The key work on corrosion was investigating temperature effect on corrosion.

· Other experimental conditions will also be important:

Effect of temperature on corrosion

Effect of velocity on corrosion

Effect of MHD on corrosion

Effect of nature convection on     corrosion

Effect of material on corrosion

Corrosion reduction

· The experimental time will be about 0.5 year per experiment (4000 hours)

· A few corrosion experimental set ups will be required to do all the work.

· It is useful for ITER parties to do the work together in collaboration.

      What will we accomplish

· The key work to accomplish during the workshop is to discuss what are the critical R/D programs for the ITER TBM.

· The topics of discussion are

LiPb development

Li development

LiPb structural material issues

Li structural material issues

Tritium control special topic

     MHD special topic

· The required R/D issues for those topics will be discussed and summarized.

 What we will do after the workshop

· We will have internal discussion on US interest on the required R/D.

·  We will also discuss what are the special R/D programs for the DCLL.

·  IEA task leaders will meet again later this year to summarize the R/D proposals from each ITER TBM parties.

· The goal is to set up an coordinated R/D program for the TBM development.

         What maybe the US positions

· US TBM position is not clear at this time.

· The best option is to have our independent ITER TBM design and program (DCLL).

· For this case, we will have our own complete R/D program, and will have information exchange with other ITER parties.

· We may have our own TBM (DCLL), and carried out R/D as a part of this collaboration.

· We will select a number of R/D activities, and depend other parties for other information.

· It is also possible that we will work together with other parties on TBM.

· We can contribute on key R/D areas based on our expertise.

· This decision maybe made between now and end of this year.

     US position in the workshop

· The workshop will identify the required R/D on liquid breeder TBMs.

· Therefore, no US position needs to be identified before the workshop.

· After the required R/Ds are identified, we will have internal discussion on the US position.

· This position needs to be consistent with the US program on TBM, which is DCLL.

                  Summary

· International collaboration is necessary for the ITER TBM activities.

· IEA collaboration is a good way to start this discussion.

· The require R/D for the liquid breeder TBMs have to be identified.

· The US TBM R/D activities have to be consistent with the US TBM design, the US TBM program, and US expertise.

· A coordinated R/D program for the TBM can resolve many difficult problems for ITER parties.

