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Combined DINA-CH and CRONQOS simulator

Introduction

Background For this type of study, we need a full tokamak simulator, such as the
 The proposed ITER reference scenarios still have uncertainties, mainly from the combined DINA-CH and CRONOS simulator
plasma transport and boundary evolution. s
« Now is the time to confirm the ITER reference scenarios, at least the reference DINA-CH = =
scenario 2 (it is designed to use maximum inductive current ramp-up capability of e 2D free-boundary equilibrium evolution
TER) . ” . _  Self-consistent current diffusion with the
 The desired flat-top tokamak operation conditions are obtained by tailoring the _ .
olasma current ramp-up phase. surrounding conducting systems
« The ohmic flux (volt-second) consumption during the current ramp-up phase limits * Magnetic feedback control on PF-coll currents =
the duration of the burn.  Diagnostic models for kinetic profile control
Objective : Feasibility study of the ITER reference scenario 2, focusing on the CRONOS
current ramp-up phase with » Transport calculation for heat and particles
* CS & PF coll current limits : some of coll reference currents are very close to the . Various transport models (kiauto for ITER) - -
current limits (CS1, CS2U, CS2L, PF6) . Advanced source calculations e i S HES S
« CS & PF coll voltage limits : additional coll voltages are required at the beginning of R, m

the ramp-up phase (SNUs for CSs and PF1&6, booster power supplies for PF2-5) New DINA-CH definition of ITER

 Plasma shape evolution with X-point formation : requires a virtual radial position
controller and a switch to the shape controller

* Interpretive or predictive mode simulation
e Initial inputs from the existing CRONQOS simulation

« Ohmic energy confinement : resistive ohmic flux losses are closely related to the  MATLAB SIMULINK environment and graphic user interface
transport  Synchronized sawtooth events
Simulation of ITER reference scenario 2 Simulations with modified conditions
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R control is necessary to stabilse the plasma boundary evolution
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- e 3. Strongly coupled effect between the plasma transport and boundary evolution is observed
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« Ohmic confinement time scaling law =2 low plasma temperature (low beta)




