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Wendelstein 7-X (W7-X) is a low-shear stellarator with an optimized quasi-isodynamic
configuration and five-fold symmetry that is presently under construction in Greifswald,
Germany. The goal of the device is to investigate the fusion reactor capability of stellarators.
Therefore the magnetic field will be generated using superconducting coils and all relevant
components (10 MW ECR heating system, divertor and wall protection elements) are designed
for 30 min. operation, which is equivalent to steady-state. The basic parameters of the device are:
magnetic field up to 3 T on axis, major radius 5.5 m, average minor radius 0.55m.

The device consists of 50 non-planar and 20 planar coils, the coil support structure, 10
plasma vessel half modules, 10 outer vessel half shells and 299 ports. Presently of the non-
planar coils 38 winding packs have been produced, of which 25 have been embedded. Two of
the coils have been successfully tested for their cryogenic and superconducting properties at the
test site at CEA Saclay and were delivered. Of the planar coils all 20 winding packs have been
produced, 5 have been embedded. 6 of the plasma vessel half modules and about 180 of the
ports have been delivered. The first module of the coil support structure is being machined and
will be delivered in fall 2005.

The assembly of the device started last fall: diagnostic Mirnov coils were attached to the
outside of the plasma vessel, sections of the super-insulation were added, the first coil was
threaded onto a section of a plasma vessel half module and a second section was welded onto the
first catching the threaded coil in between. Presently the further progress of assembly is slowed
down by the required reworking of several coils. The inside of the plasma vessel will be fully
lined by water cooled structures: divertor modules consisting of CFC elements brazed onto
CuCrZr substructures for areas with convective losses up to 10 MW/m2 and double-walled
stainless steel panels for areas with radiative losses up to 100 kW/m2. Presently the target
elements, the panels and the support structures are being manufactured.

The ECR heating system will consist of 10 gyrotrons with an output power of 1 MW
cw each, appropriate optical transmission lines and launching systems. The first two gyrotrons
have been delivered and are being commissioned. One of them has already produced more than
800 kW high frequency power for more than 30 minutes.

The assembly of the basic machine is expected to be completed in 2011, the final
installation of the periphery, diagnostics and heating systems are planned for the same year so
that commissioning can start and the first plasma is produced by the middle of 2012.


