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The goal of the Wendelstein 7-X (W7-X) stellarator project at Greifswald, Germany, is to demonstrate that the stellarator is a viable

option for a fusion power-plant. The construction phase of W7-X is quite advanced,  and the project has entered the assembly stage.

The main W7-X structural components are the magnet system (MS) and the cryostat system, the latter comprising the outer vessel

(OV), the plasma vessel (PV) and the ports. Both systems are supported by the Machine Base (MB). 

The W7-X “pentagonal” basic magnet system, composed of 50 non planar coils and 20 planar coils, is capable to generate a magnetic

field up to 3 Tesla at the plasma axis. The weight of the coils and the electromagnetic (EM) loads are transferred to a central support

structure by two central support elements (CSEs) per each coil. The complexity of the magnet system is caused not only by the

complicated configuration of the non-planar coils, but also by contact-sliding interfaces between adjacent coils as well as between

winding pack and coil cases, and by the bolted CSEs relying on flange openings.

The OV and PV are interconnected by 299 ports with bellows, by the PV horizontal centering system, and by the MB via the vertical

supports. Due to the large number of openings, both vessels are relatively flexible. 

The reliable prediction of a structural behavior of W7-X is not possible without a set of finite element (FE) models. A special strategy

has been developed for the structural analysis which is under implementation now.

The MS system is highly sensitive to parameter variations which is the main reason that the analysis strategy is based on completely

independent FE global models (GM) realized in ANSYS, ADINA ,and ABAQUS. 

The cryostat system ANSYS GM includes the OV, the PV, the ports with bellows, and the MB; an independent analysis of the

components without taking into account their interactions would not be accurate enough.

The local analyses of W7-X components are being performed under loads extracted from the GM models, or by a submodelling

procedure with the ANSYS code. 

This paper gives an overview of the analysis strategy, applied structural criteria and critical issues, and it focuses on the most

interesting results.
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