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Largest Technical Gap for Stellarators: Coil Simplification Stellarators simplify fusion systems
* |dentified as gap and main barrier in many reports (ARIES, FESAC, ReNeW) Reduce Challenges
* 3D magnetic fields require 3D coils — more complicated than tokamaks
* Greatly complicates access and maintenance of core components (e.g. blankets) * Magnetic field from magnets =» no current driv
v. low recirculating power, high Q
Approach: Extreme Simplification using Planar Coils & Permanent Magnets steady state easy

* Disruption free =» no runaways & EM loads

* Soft density and pressure limits

* Density limit much higher than tokamaks, easing divertor design
* Long divertor connection lengths, easing controlled detachment
* Sustained high 3 in LHD (4.8%) and W7-AS (3.2%).

* Ability to design for good confinement: W7X, HSX, LHD.

- Resolve main engineering risk and barrier for stellarators (ARIES, FESAC, ReNeW)
- Crucial for maintenance and availability; cost reduction
- Optimized quasi-symmetry for good confinement

- Vary configuration by redistributing magnets

- Made possible by modern, neodymium/RE magnets

* Assess key properties:
- Confinement
- Explore B3 limit
- Low-Z vs. high-Z metal first wall, use of liquid-metals,
build on LTX-3 and LM initiative

- T.(0) ~ 10 keV; Tt up to ~0.24 sec
- Initial validation of optimization strategies
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Can exclude port regions. Stellartors Project to Simpler Pilot Plants
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- Improved configuration designs- beyond NCSX (e.g. fast ion conf.). Aim for Fmﬁm R N
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* Re-configure magnets to test and improve shaping configuration
* Upgrade to B=1 T after ~2 years of research, to reduce collisionality
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