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The profile of electron temperature in a tokamak can be affected by varying Electron Cy-

clotron Heating (ECH) deposition power and location. A multivariable controller to control

the profile in feedback using ECH power has recently been designed and tested in ASDEX-

Upgrade. The to-be-controlled electron temperature profile was estimated in real-time using a

dynamic state observer algorithm [1], which merges model predictions with real-time measure-

ments of Electron Cyclotron Emission (ECE). The controller design and testing was performed

following a model-based design procedure that is typical of modern control practice. First, the

control-oriented nonlinear plasma simulator RAPTOR [2], which solves the coupled evolution

of electron temperature and plasma poloidal flux, was used to reproduce a similar, single dis-

charge for which a TRANSP run was available. The empirical Bohm-GyroBohm model proved

adequate to reproduce the discharge data for control purposes. Then, a controller was designed

based on a linearized model of the plasma response to the actuators, also obtained from RAP-

TOR. The controller was then tested in closed-loop simulations, again using RAPTOR as a

plasma simulator, followed by implementation in the ASDEX-Upgrade discharge control sys-

tem and testing in the experiment. Already during the first test discharge, the controller per-

formed as expected from simulations, allowing the temperature profile to be maintained con-

stant during a change from off-axis to on-axis NBI heating within the limits of actuator satura-

tion. This work represents an example of the model-based controller design paradigm that will

be applied to next-generation tokamak operations, where it will be important to minimize the

experimental time used for on-line controller tuning.
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