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X-point radiator control and its dynamics in ASDEX Upgrade and JET
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Effective heat exhaust control is critical for the successful 2 - i 103205 D]
operation of power-producing fusion reactors. This work 104291 [DT]
presents heat-exhaust feedback control experiments
conducted on the JET and AUG tokamaks. At JET, we
demonstrate the first successful control of the X-point
radiator (XPR) using argon seeding in both deuterium-
deuterium (DD) and deuterium-tritium (DT) plasmas. In
AUG, we enhance XPR control through nitrogen seeding,
achieving, for the first time, a detached L-H and H-L
confinement mode transition within a single discharge.
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Figure 1: Improved control of the X-point radiator using Control on

nitrogen seeding in ASDEX-upgrade [2,3]. < —— — — — — — — — >

The controllers are developed using a model-based design
approach, with models derived from perturbative system
identification experiments [4]. We investigate the
dynamic response of the XPR to different impurity
seeding gases and a range of operational conditions. Our

results indicate that the XPR's sensitivity (relative gain) 10 12 14 16 18 20
depends on the vertical position of the radiator within the time [s]

confined plasma region, while the relative phase remains Figure 3: Control of the X-point radiator position in a
consistent across operating points. Additionally, in AUG, deuterium-tritium discharge at JET [2].
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