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The control experiments on ASDEX Upgrade so far were only able to use one gyrotron per controller to
perform a control action (for example supply power for Te control). The power provided by one gyrotron
is not sufficient for the control tasks described below. In order to overcome this issue, we have introduced a
virtual actuator which combines arbitrary number of gyrotrons and is responsible for the controller command
distribution. The concept of the virtual actuator is described in [1]. This contribution will discuss the use of
the virtual actuator in the ASDEX Upgrade experiments, where it proved to be a powerful and useful method.

The first application of the virtual actuator is the ßp control in the I-mode experiment. In this case, ßp was
controlled by a group of gyrotrons combined to a virtual actuator heating the plasma center.

The virtual actuator was also used in the Te profile control experiments [2]. This is important for example
in fast particle studies or experiments studying the effect of He plasma confinement. In this case, the con-
troller actuated the ECRH power at two different poloidal location to control the temperature profile. For this
purpose, we have used two virtual actuators with 3-5 gyrotrons each (depending on the discharge settings)
pointing to the desired poloidal locations.

The next application is the H-Mode density limit disruption avoidance experiments reported in [3], where the
virtual actuator was used to supply central heating to keep the discharge away from the disruptive area.

Last, but not least, the virtual actuator is useful in gyrotron replacement strategies. Traditionally, the gy-
rotrons tripped during the discharge were replaced by the next gyrotron in the priority list. However, this
approach does not guarantee that the replacement gyrotron will have similar features, such as power deposi-
tion or current drive efficiency. The virtual actuator concept allows to define more sophisticated replacement
groups which contain gyrotrons with similar properties.
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