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ASDEX Upgrade (AUG) and TCV experiments have been performed in which 

characteristic features of the ITER baseline scenario (ITER BLS) are matched or imitated 

(e.g. βN~1.8, v*~0.01, fGW~0.85 and H98(y,2)=1). This is done in order to challenge the 

physics models which are used for predictions towards ITER and to pinpoint possible show 

stoppers for it. A crucial property of the ITER BLS is the combination of q95=3 with strong 

plasma shaping, which leads to low ELM frequencies and very large ELMs even at high 

collisionality. In combination with a W-wall at AUG this requires a relatively large fuelling 

gas puff of 1-2•1022 D/s. At AUG such a scenario had already been developed [1] and at TCV 

a stable scenario was developed in the present work.  

The AUG investigations partly focus on matching the Greenwald fraction of ITER 

(fGW=0.85). For this branch, the investigated physics topics ranged from N-seeding, pellet 

injection (fuelling & ELM-pacing), pure-wave heating to the stability of LH. The latter is a 

crucial point for ITER, as a long ELM-free phase may lead to a radiative collapse before 

reaching flattop. First, various levels of deuterium fuelling gas puff (ΓD) and injected heating 

power (Paux) were scanned and a stable region at Paux>2*PLH at elevated gas puff levels of 

ΓD>1.5•1022 D/s is identified. A lowering of heating power levels was only stable if 

concomitantly the gas puff level is drastically increased. As an additional measure for 

enforcing an early first ELM after the LH transition, pellets were injected, but no ELM was 

triggered. Analyses on pedestal stability prove to be consistent and suggest that other 

strategies during the LH-phase are necessary. During the experiments also the HL transition 

and ramp-down of the plasmas have been optimized in order to avoid disruptive behaviour. 

For the goal of obtaining collisionalities relevant for ITER, n=2 resonant magnetic 

perturbations have been applied at AUG leading to densities in the range of fGW~0.25 via 

‘pump-out’ [2]. In this low collisionality branch (ν*~3v*
ITER), the effect of varying heating 

fractions are better disentangled, as the electrons decouple from ions. Analyses of core 

transport will be presented with an emphasis on how the changed heating fractions affect 

confinement. Remarkably, the normalized confinement factors H98(y,2) are performing 

clearly better versus βN than the corresponding scenario at fGW=0.85. 

For TCV, a scenario matching the ITER BLS was successfully developed [3] 

achieving ITER relevant confinement at fGW~0.6. The ITER BLS in TCV has many 

similarities to that in AUG (large, low-frequent ELMs, high densities) but also sheds light on 

some new aspects. One of these observations is that the large ELMs are able to trigger 2/1-

modes. Additionally, strong density peaking is observed in the core plasma. 

A microturbulence stability analysis performed with the GENE code identifies ITG 

turbulence as the dominant instability in the AUG and TCV ITER BLS [4]. Non-linear  gyro-

kinetic simulations (GENE, GKW) are presented to investigate the density peaking in these 

discharges [4]. These validations of the empirical and theory-based models are a fundamental 

ingredient for predictions to ITER. 
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