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For high-Q operation of ITER, a “high quality” H-mode, characterized by type-I ELMs, is de-

sireable. Experiments at JET and other devices have shown that good H-mode conditions are

only reached when heating power well above the L-H power threshold scaling is applied [1].

Predictive transport modelling of ITER H-mode scenarios [2] requires physics understanding

of how edge transport barrier (ETB) evolves in time after L-H transition when heat flux through

the separatrix increases well above the power threshold. It also requires understanding of the

behaviour of ETB between ELMs, since this time interval might be critical for the heavy impu-

rities to penetrate through the ETB deeper into plasma core.

In this work we use the JINTRAC integrated modelling suite [3] to investigate how the dy-

namic evolution of the pedestal affects ELM behaviour. We assume that the Bohm-GyroBohm

transport, normally applied in H-mode, is suppressed within the ETB when the power crossing

the separatrix exceeds a threshold value, triggering the L-H transition. Transient ELMs are then

triggered when the edge pressure gradient exceeds a critical level. During ELMs the transport

within the ETB is greatly increased.

We find that by assuming the width of the ETB grows with the power crossing the separatrix,

the simulated ELM frequency initially decreases with the heating power, a behaviour typical

for type-III ELMs. When the full width of the ETB has been reached, a transition to a type-I

ELM-like behaviour occurs. The validity of this assumption is investigated by examining data

from JET L-H transition experiments, where the heating power is slowly increased over the L-H

threshold [4]. Furthermore, by scaling the transport reduction inside the ETB with the power

crossing the separatrix, a transition from small, frequent to large, infrequent ELMs is found in

the transport simulation.
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