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Progress on Ferritic Inserts for the HSX Stellarator

Motivation for Using Ferritic Inserts in a Stellarator Ferritic Inserts are Used in Tokamaks and Designed for ITER

 Modular coils impose a short wavelength nonsymmetric mode in magnetic spectra which 1s . itic | ' i il ri — _
P g y g P Ferritic inserts used in the JFT-2M tokamak and have shown to reduce coll ripple, n= 16 mode . Model of HSX coils has been

referred to as modular colil ripple : ANSYS
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* ANSYS requires finite build coils to carry out its analysis direction and using a far field
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DeS|gn of Finite Build Colls  Ferritic inserts are going to be used in ITER and have important physical implications dipole field N M52
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« FOCUS performs non-linear optimizations where the
coils are no longer constrained to lie on a winding
surface
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Future Work

» D shaped tokamak coils modeled with rectangular coil cross sections and uniform current density | . Implement a more accurate interpolation from ANSYS tetrahedral mesh to mgrid
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» Ferritic material with relative permeability equal to 1000, roughly equal to ferromagnetic steel . Compare magnetic field solutions from ANSYS finite coils to multi-filament models
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» Construct a realistic tokamak coil set model in ANSYS, possibly ITER
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N *  Optimize ferritic inserts for the realistic tokamak model

[Z Z.ncos(nf) + ZS,nSin(nH)] Z
n=0 « Perform optimization of approximated magnetic dipoles and use solution as input to
optimization of ANSYS model

* We use local coordinate frames located at the single
filament colls to parameterize multi-filament coils

« Constrain optimization to toroidal anulus which will be defined by spacing between colils
and vacuum vessel

« See poster by Luguant Singh for multi-filament coill
parameterization and optimization

« Evaluate ripple reduction through boozer spectrum

* Optimize ferritic inserts for existing and future stellarators and calculate difference of
fusion born alpha particles losses at ARIES-CS scale

« Multi-filament parameterization allows for
optimization of important quantities
* Tilt of coil finite build
* Coll aspect ratio
« Coll centroids
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* Ripple of coils plotted in blue and ripple
of coils with ferritic inserts plotted in red
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