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Wendelstein 7-X (W7-X) is a fusion device of the stellarator type with optimized plasma properties. It is presently under construction at the Greifswald branch of the Max-Planck Institute for Plasma Physics in Germany. W7-X is a superconducting machine, consisting of five identical modules. The goals of W7-X are to confirm the predicted improvement of the plasma confinement and to demonstrate its suitability as a fusion reactor as well as the possibility of the construction of such a device under industrial like conditions.

Nearly all major components of W7-X have been delivered or are in series production. Three magnet system modules including vacuum vessel modules are completed, inserted into the outer vessel and finally adjusted at machine base. The fourth magnet system module is fully completed whereas the fifth is under final construction.  All adjustments of coils and magnet system modules fulfilled the required assembly tolerances.
To guarantee a high reliability of the machine all superconductor joints as well as all welding seals of the helium and water pipes were leak tested. At the end of each major assembly step high voltage tests of the bus bar system were performed. After the completion of each module geometrical measurements were performed to create as-build models used for collision checks
At the first modules port assembly is completed or under construction. There are up to 50 ports per module needed to be inserted. The challenges of this assembly step are to meet the quality requirements like position accuracy, leak tightness and a tight thermal isolation on the one hand, and to fulfill the very tight time schedule on the other hand. The actual 3D cut contour and the length of the port are determined by metrology and reverse engineering and transferred to the port during port preparation.

Assembly of ports will be followed by welding of the corresponding parts of neighboring vacuum and outer vessel modules. The influence of welding shrinkage will be taken into account by shifting the vessels. The welding process will be fully monitored by metrology.
After the connection of the first three vacuum vessel modules the assembly of the plasma facing components will start. These working packages are characterized by a high positioning accuracy and a complex logistic for components and staff. In neighboring modules many actions have to be done in parallel. 
Simultaneously to the port and plasma facing component assembly the installation of the periphery, like pipes and cables as well as the diagnostics and heating systems has to be done.

Detailed planning of the assembly processes and constantly quality controls are inseparable parts of W7-X construction in order to react flexibly on all assembly challenges and to meet firmly all time requirements.
