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Motivation Proposed NCC Geometry Summary of Physics Analysis with Quantified Table Future Analysis Plan
» Expanded 3D field capability is essential to meet NSTX-U programmatic and + Arange of off-midplane NCC coil configurations is being assessed  For partial NCCs, 2x6-Odd is more favorable than 12U for EF, RWM, rotation o _
topical science group goals and support ITER « Full NCC : 24 coils, presently considered as 2 off-midplane rows of 12 coils toroidally control, and RMP characteristics STELLOPT to optimize NCC in NSTX-U

« Partial NCC : 12 coils, presently considered as 2 off-midplane rows of 6 coils toroidally « 12U can provide high-n rotating capability, but poloidal spectrum is limited

B upm * Full NCC will greatly expand capability for NTV and RMP physics and control
M <11 it . * Quantified FOM Table:
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« |IPEC-PENT will provide resonant and non-resonant field
penetration and NTV profiles
« STELLOPT will use IPEC-PENT outputs to study the BEST

FIELD configuration for target physical quantities, such as

Physics Analysis for RWM, Error Field, NTV, RMP, 3D Stability resonant field at the rational surfaces and NTV in the core

Heat flux splitting . POCA-FLT analysis shows full NCC can produce either highly resonant or highly ) Theff_‘ STELL?PT Wmla'fothVESti??.teI;he BfI.EST (t:.O”‘
RWM ° VALENS3D analysis shows RWM control performance increases as NCC coils are added non-resonant strike point splitting using n=1 or n=3 contiguration to couple o the best field conriguration
« NSTX-U can operate very close to the ideal wall-limit when full NCC is used with optimized sensors
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M3D-C1 and TRIP3D to optimize RMP characteristics
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« M3D-C1 is being used to verify ELM suppression criteria for
RMP including plasma response

 Then the new RMP criteria and conditions will be studied
using M3D-C1 for NCC configuration
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Optimization of coils and power supplies with all tools

NTV -« NTV analysis including POCA particle simulations shows that full NCC can enhance

variability of core-to-edge torque and rotational damping profiles - Combined NCC and midplane, including different Ampere-

trun ratios and with constraint of only 6 independent power
supplies
« Explore more target plasmas with different g-profiles
n=1 (P3, P7, P10) « |PEC-PENT, MISK, MARSK-Q, TRIP3D-GPU, NTVTOK,
n=3 midplane POCA, M3D-C1, STELLOPT will be used to quantify error

n=3 partial NCC (P1, P2) : g
n=4 full NCC (P1, P3) field, NTV, RWM, RMP characteristics

n=6 full NCC

Midplane coils 12U 2%6-0dd Full NCC NTV damping by PPU and EFC POCA
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EF - IPEC and RLAR analysis show that 2x6-Odd partial NCC and 2x12 full NCC can provide range of non-resonant field control - _ o _ _
while minimizing n=1 resonant error field, which is a critical issue for tokamaks 3D stability - VMEC+COBRA analysis shows full NCC can possibly increase the ELM triggering and

pacing capability by broadening ballooning unstable region + IPEC: Ideal perturbed equilibrium code
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RMP - NTV at fixed Chirikov can be varied by 1 order of magnitude with partial NCCs, 2 order of magnitude with full NCC
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RMP figure of merit is chosen based on mixed hypothesis:
(1) Parallel stochastic transport in the edge, which can be represented by Vacuum Chirikov overlap, should be maximized
(2) Perpendicular neoclassical transport in the core, which can be represented by NTV, should be minimized




