W Toroidal plasma response modeling for ELM control
optimization via RMPs in perspective DTT plasmas

Fusion Theory
Conference

L. Pigatto'!), T. Bolzonella'!), F. Villone!?) Y.Q. Liu®®), M. Bonotto!!), D. Abate(!)
(1) Consorzio RFX (CNR, ENEA, INFN, Universita di Padova, Acciaierie Venete SpA), C.so Stati Uniti 4, 35127, Padova, Italy (2 Consorzio CREATE, DIETI, Universita di Napoli Federico Il, Napoli,
Italy () General Atomics, PO Box 85608, San Diego, CA 92186-5608, USA

Type-| Edge Localized Modes (ELMs) are strong bursts that eject particles and DC magnetic field perturbations are applied with varying toroidal mode number n=1,2,3 | ' . —R-219m
energy from the plasma (v + in@)§ = v+ (- VOR* VS N N
Two rows of in-vessel coils can yield &, x ~ 3 mm with coil currents ranging from 15 kAt to 30 kAt | _
O© ELM behavior is correlated to peeling-ballooning stability and can be depending on the toroidal mode number ply +inQ)v =—-Vp+jxB+]Jxb+
therefore modified with external magnetic perturbations [1-3] often —p|2QZxv+ (v-VQR?VS| —V -
referred to as Resonant Magnetic Perturbations (RMPs) (Ealx [mm]

(y+inQ)b =Vx(vxB)+ (b:-VQR?Vd —V Xnj

The Divertor Tokamak Test (DTT) facility is a large superconducting tokamak
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conceived to develop power exhaust solutions in view of DEMO [4,5]
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O ELM control is a task of particular importance for DTT operations
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Toroidal plasma response modeling can provide useful insight into ELM mitigation with RMPs during
DTT operations.

Equatorial array of coils provides significant contribution in reducing the coil current to reach selected
thresholds, resulting in ~ 10 kAt for n=1 and ~ 20 kAt for n=2,3.
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