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Proposed stellarator R&D plans in FY-09

Background
 The ARIES team has conducted stellarator power plant studies based on both low and high aspect ratio physics, considering key engineering issues, maintenance operations and plant availability.  They have developed a large database in physics, engineering design and analysis.  Although the stellarator may provide steady state operations without plasma disruption the magnet arrangement presently studied still brings into question the practicality of defining a reactor configuration with a maintenance scheme that is consistent with the needs of operating a commercial power plant with high availability.

With the completion of a seven-year design and construction effort of the NCSX stellarator project it would be of value to interject the NCSX experience along with the collective experiences of the NCSX member group to improving the maintenance feasibility of the stellarator configuration.

Can improvements in maintenance be achieved by altering the stellarator magnet configuration with changes in the coil shape or with the combination of trim coils?  Can a mechanical configuration be identified that incorporates a partial set of shaped fixed stellarator coils along with some removable coil set to enhance the overall machine maintenance?  Are there other approaches that can be identified that will improve the maintenance features of a stellarator power plant?  

A choice can be made to focus this effort at the NCSX size device or to look at a commercial reactor study; further debate may be warranted.  However, given the recent NCSX experiences and the ARIES database it seems prudent to use the ARIES-CS device as a starting point from which to depart, as it would allow input to a reactor design study form individuals who have been involved in a recent design and construction project.
Since funding is limited mechanical design / analysis task would be restricted to:
1. Work with the magnet theory group to develop potential magnet configurations that can offer improved maintenance features.   Consider a partial set of shaped fixed stellarator coils along with some removable coil set to enhance the overall machine maintenance Use CAD modeling to create candidate configurations.

2. Review the ARIES magnet system support approach and identifying possible simplifying magnet structure systems that best enhances machine maintenance.

3. Re-evaluate the port-based and the large period sector maintenance schemes.  Consider hybrid configurations.  

4. If funding permitted it would be of interest to work with the magnet theory group to investigate the stellarator diverter magnet topology and consider potential configuration improvements to enhance machine maintenance.
