46" EPS Conference on Plasma Physics P2.1061

Stable Completely Detached Plasma Operation in the First Island Divertor
Experimental Campaign of Wendelstein 7-X

R. Konig!, M. Krychowiak?, M. Jakubowski', Y. Feng!, O. Schmitz®, F. Effenberg?, F.
Reimold?!, S. Brezinsek?, M. Otte!, G. Anda*, T. Barbui®, C. Biedermann?, S. Bozhenkov?, P.
Drewelow?!, M. Endler?, D. A Ennis®, O. Ford}, G. Fuchert?, Y. Gao*, D. Gradic!, K. C.
Hammond?, J. Harris®, M. Hirsch?!, J. Knauer!, P. Kornejew?, G. Kocsis*, T. Kremeyer?, H.
Niemann?, E. Pasch!, V. Perseo!, L. Rudischhauser!, G. Schlisio!, A. Puig Sitjes?, T. Sunn
Pedersen?, F. Pisano®, T. Szepesi*, E. Wang?, T. Wauters’, U. Wenzel!, V. Winters?, D. Zhang?,
S. Zoletnik* and the W7-X team

"Max Planck Institute for Plasma Physics, 17491 Greifswald, Germany; *Inst. of Energy- and
Climate Research, Forschungszentrum Jiilich GmbH, Jiilich, Germany; 3Univ. of Wisconsin,
Dept. of Engineering Physics, Madison, WI 53706, USA; *Wigner, RCP RMI, Budapest,
Hungary; >Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA; *Univ. of
Cagliari, 09124 Cagliari, Italy; "Laboratory for Plasma Physics, LPP-ERM/KMS, Brussels,
Belgium, TEC Partner; 8Auburn University, Auburn, USA

A central aim of the superconducting stellarator Wendelstein 7-X (W7-X) is to demonstrate the
suitability of the island divertor concept to meet the requirements of power and particle exhaust
during continuous operation. Without boronisation, stable completely detached plasma
operation (peak heat loads reduced by factors of 10 to 15) was successfully demonstrated with
3 MW ECRH heating power at line integrated densities of 3 10"”m for 3s, and little loss in
diamagnetic energy (<10%). Low sub-divertor neutral particle pressures (~5 10> mbar) would
have been sufficient, had the cryo-pumps been available, to pump all fuelled particles. However,
high oxygen concentrations resulted in high Z.s values of 3.5-4 in stable discharges.
Boronisation and the related oxygen gettering, in combination with a reduced carbon content,
higher reliable heating power and O2-mode ECRH produced stable detached plasmas at
densities of 1.1 10%° m for up to 28 s with 5.5 MW ECRH and constant Zes of ~1.5. Sub-
divertor neutral pressures of up to 8 10 mbar allowed efficient particle exhaust and will
improve during the next campaign when the cryo-pumps will be available. First indications of
increased divertor recycling conditions were observed and are expected to increase with the
availability of higher reliable heating power in the next campaign (up to ~8 MW). The status of
the detailed understanding of the detachment physics with and without boronisation, partly
supported by first EMC3/EIRENE simulations, will be presented.



