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Introduction
The COMPASS Upgrade tokamak [1] will have dimensions R¢=0.894m and a~0.275m with
high-field (B=5T), high-current (I;=2MA), high-triangularity (8~0.5) capabilities. The

machine will build on and expand upon the scientific results of Alcator C-Mod [2].

Various scenarios of Edge Transport Barriers

ELMy H-mode is best accessed at the minimum power at the density neminRryter [3] and the
threshold in heating power to enter ELMy H-mode is given in [4]. At higher magnetic field
and plasma triangularity, we anticipate accessibility to three distinct ETBs: ELMy H-mode
[4,5], Enhanced D-Alpha (EDA) H-mode [6,7] and [-mode [8].
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Detailed integrated transport modelling with the METIS code [9] yields density and
temperature profiles during the flat-top. The table below summarizes the plasma parameters
of the main COMPASS Upgrade physics scenarios: the ELMy H-mode pedestals are #24300
and #5400, I-modes #35300 and #35400, EDA H-modes #44310 and #45400.
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#24300 43 12 41 19 3+1 2.8 1.78 928  0.95
#5400 4.9 16 35 2 4+2 3.8 1.97 1361 0.47
#35300 4.9 16 34 1 3+1 4.2 049 2467  0.09
#35400 5 16 35 1 4+2 5 046 2136 0.11
#44310 4.3 1.2 4.2 3 3+0 1.1 2.7 597 2.52
#45400 5 16 36 3 4+0 2.2 2.87 908  0.93
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Validation of ELMy H-mode pedestal modelling with EPED
Transport simulations with METIS of ELMy H-mode use the scaling from [11] to estimate

the pedestal top temperature:
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Comparison with EPED modelling shows that this is an upper estimate:
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I-mode accessibility

I-mode experiments use the unfavourable drift configuration (ion VB drift away from the X-
point), so that PruEeLmy 1s increased by a factor 2. I-mode can then be sustained at moderate
heating power and lower collisionality. In the LSN configuration (#35300), the NBI will be

injected in the counter-current direction and fast particles losses on the PFCs will be large.
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Fast ions and fast neutrals losses for two possible I-mode configurations. The deposition
and additional losses due to the Toroidal Field Ripple (TFR) and the Charge-Exchange
(CX) with edge neutrals are given by the EBdyna code [15]. The heat flux on the Open
Divertor in the USN configuration is large, making only a brief full-power I-mode possible
in the clockwise field and current configuration (#35301): this could however be used as a
way to enter Super H-mode [16].

Parallel Heat Flux on the PFCs and separatrix conditions
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SOL conditions influence the

separatrix ~ conditions. In

particular, the sheath-limited

2-point model [11] can be

simplified to yield:
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Combining the knowledge of

the parallel heat flux on the

target in the non-dissipative attached case as obtained from PFCFLUX [12] (with Brunner

formula [13] and scaling [14] in H-mode) and the physics knowledge from the 2-point model

[11], one can infer constrains on density and temperature at the LCFS (see table). For some

scenarios, the 2-point model of METIS is necessary to recover the PFCFLUX heat flux.
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The heat flux footprint predicted by the geometric model from PFCFLUX [12] differs
significantly from the one calculated by the SOLPS-ITER (represented in the right figure for
scenario #24300) fluid model or the BIT [17] PIC code indicating the likelihood of a large
radiated fraction (46% for #5400 in BIT simulation) or quasi-detached plasma (SOLPS).

Conclusions and outlook

Transport modelling of various confinement regimes in the upcoming COMPASS Upgrade
tokamak was performed with the fast transport solver METIS. We anticipate the pedestal
conditions in various edge transport barrier MHD activities. SOL modelling allows to

improve the modelling of separatrix conditions by the transport solver.
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