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The Wendelstein 7-X stellarator, which is currently under construction in Greifswald, is a
5-period machine, and many of the planned operational plasma scenarios are characterized by a
rotational transform ?/2p=1 at the plasma boundary. Such magnetic configurations are very
sensitive to the symmetry breaking perturbations caused by fabrication and assembly errors,
which can occur at different stages of the device construction. As a consequence, new islands at
any periodicity can be produced, existing islands can be modified, stochastic regions can be
enhanced and power load onto the divertor plates can be increased. Therefore magnetic field
calculations are used for continuous validation of coil manufacturing and of each assembly step.
This is a necessary requirement to insure successful achievement of the designed parameters.
For that purpose a numerical procedure has been developed, which allows one the calculation of
the main resonant harmonics in the Fourier spectrum of the magnetic field taking the
manufacturing deviations and the assembly displacements as input parameters.

Manufacturing deviations of non-planar and planar winding packs (WPs) from their
designed shapes can be split in systematical and statistical parts. This approach has been
confirmed by comparison of the average absolute deviations of already fabricated WPs from the
designed geometry and from the average shape found for each coil type. Only perturbing 5-fold
symmetry statistical deviations influence the error fields of W7-X. The level of the perturbed
magnetic fields as a function of the number of non-planar winding packs manufactured will be
presented for two cases. In one case we assume the not yet manufactured WPs to have exactly
the designed geometry. In the second case they have an average shape simulated for each coil
type. The investigation shows that the expected level of the perturbed magnetic field at the end of
the manufacturing stage is around 1·10-4.

Different misalignments during the assembly procedure will be estimated from the
measurements of the reference points. Main assembly steps, where such measurements are
planned to be done, will be considered. Assessments of their impacts on the perturbed magnetic
field will be shown for different kinds of misalignments. Main construction uncertainties are
also summarized and their possible input in the final estimations of W7-X magnetic
configuration is considered.


