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Contenbfthetalk

Oneteam approachfor operation:

Wendelstein

—~

A The W#XTeamincludesresearchersind engineersrom IPPEuratom

US DoB, andJapan.

A 1t will be publishedin the NuclearFusionpaperof the IEAE FEC 2018.

Contentof the talk

1. Why stellarators?

2. Technologieof W7-X

3. Performance

4. Conclusionandthe future
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Stellarators Y W]

A 1951 invented by Lyman Spitjerin
Princeton in a classified report.

A Project Matterhorn
A

Firststellaratoroperatedin early 1953,
as figure8 or racetrack.

A Thispicture in 1983, just before donate
to the Smithsonian.

A Plasma confinement was rather bad
YR ttt[ aagiioOKS
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Magneticonfinemenschemes — il

Tokamak Stellarator

currents in coils and plasma currentin coilsonly

+ goodheatisolation - bad heatisolation

+ highly symmetric - not obviouslysymmetric

- pulsedoperation + steadystate operation

- free energycandrive instabilities +no current-driven instabilities
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Improvediagneticonfinemenschemes — il

Tokamak optimized Stellarator

currentsin coils and plasma currentin coilsonly
+goodheatisolation 0 goodheatisolation
+ highly symmetric 0 quasksymmetric

0 steadystate operation with currentdrive + steadystate operation

o active control of instabilities + no current-driven instabilities
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Physicsoptimisatiorof stellarators fa W]

sevenoptimisatiorcriteria Several3d computercodes

vacuumfield andcoils
MHDequilibriunm' stability
neoclassicdiransport
Monte Carlatest particle
edgeanddivertor

high quality of vacuummagneticsurfaces
goodfinite equilibriumproperties@ <b > =5%
goodMHDstability properties@ < > =5%
reducedneoclassicalransportin 1/n -regime
smallbootstrapcurrentin Imfp-regime
goodcollisionlesdast particle confinement
goodmodularcoil feasibility

N U WN R
o Io Do o Ix

the missionfor W7X
A Confirmthe numericaloptimisation

A Performhigh powerdischarges
steadystate, with anenergy
confimentlike aequivalenttokamak

J.NUhrenberg
et al.
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3.
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Major elements and parameters of Wendelstein 7-X A W

50 non-planar NbTi coils plasma 30 m3 20 planar NbTi coils
5 types DC <18 kA 2 types DC <16 kA

plasma vessel 80 m3
265 m? in-vessel components

254 ports 120 shapes 4.5 m machine height

16 m machine diameter
735 t device mass
435 t cold mass 3.4 K

113 NDbTi bus bars

14 HTSC current leads
about 1000 helium pipes
10 central support ring elements

cryostat vessel 420 m3
thermal insulation
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