DESIGN AND MANUFACTURING STATUS OF TRIM COILS FOR THE WENDELSTEIN 7-X STELLARATOR EXPERIMENT
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The stellarator fusion experiment Wendelstein 7-X (W7-X) is currently under construction at the Max-Planck-Institut für Plasmaphysik in Greifswald, Germany. The superconducting coil system generates a fivefold toroidal periodic magnetic field. However, unavoidable tolerances can result in small deviations of the magnetic field disturbing the toroidal periodicity. In order to have a tool to influence these field errors, an additional five normal conducting, steady state trim coils were designed to allow a fine tuning of the main magnetic field during plasma operation. 
Due to construction space restrictions two different coil types were developed, four type A coils and one coil of type B. The type A trim coil has 48 turns with 86 kAmp Turns and a nearly rectangular shape with dimensions of 3.5 m x 3.3 m while the cross section is comparably slender with 110x151mm². The slightly smaller type B has 72 turns and is operating up to 140 kAmp Turns. The coils are being made of an oxygen free copper hollow profile with a square cross section, 16.26 mm on a side and an inner hole diameter of 10.2 mm for cooling. Specially developed support beams, welded to the outer vessel and clamped via silicon rubber shims to the coil, will keep the coils in position. The coils are loaded modestly by Lorentz Forces and more significantly by thermal gradients caused by active cooling of the coils needed for normal operation. 
The trim coils and the power supply system will be contributed by the US partner Princeton Plasma Physics Laboratory (PPPL) as part of a U.S. stellarator research collaboration with IPP supported by the U.S. Department of Energy. PPPL proved the coil design by a detailed analysis of resulting forces and moments during coil operation, developed the manufacturing drawings and ordered the coils in the industry. The delivery of the first two coils is scheduled for mid of 2012.
The paper will describe the purpose, design requirements, analysis, and the manufacturing status of the W7-X trim coils. 

