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H-mode physics studies on TCV supported by
oo the EUROfusion pedestal database
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1. In short 2. Pedestal database

Pedestal database for TCV
- Common effort of EUROfusion MST1 devices and JET [1]
- Common definitions — Available on IMAS (currently only for JET)

Database overview
- ITER relevant separatrix densities and pedestal colllisionality achieved but not simultaneously

Dominant eleciron heating: Collisionality and closeness to P-B boundary
- With increasing n*ped, pedestal closer to P-B boundary
- Af the boundary, wye ~0.1(BgP9) /2

Dominant ion heating: Extension of QCE operational space

- QCE: small ELM regime with good confinement; needs large separatrix densities and strong
plasma shaping

- Extension to g95<4 with stronger shaping and/or larger nser
Isotope effects: ELMy H-mode in hydrogen
- Lower confinement compared to Deuterium

- Composite profiles of Thomson scaitering data [2, 3]
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FIG |1 : Example of the composite profiles for #6347 (a) for the temperature and (b) the density. The pre-ELM profiles have been

selected in stationary phase 1 s long; c). Example of the mtanh fitting function with the various fit parameters.
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- Convention: profiles shifted such that T_sep = 50 eV, based on two-point model
~750 entries - >170 parameters

- Selection: q¢;=2.5, x=1.7, 6=0.4, n,,<4x10"? m-3
- Codes workflow: CHEASE + BALM/KINX (ideal MHD stabiliiy) [12]
Closeness to P-B increases with (v.Ped)-1 and wpe = 0.1(B,Ped)!/2
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FIG 2 : a) Pedestal top temperature vs pedestal fop density for the 3 heating scenarios applied, color-coded with Qos D). | \ ' 1-02 = ' ' — O.1¢ - - D=0.121
Pedestal electron collisionality vs plasma density at the separatrix normalised fo Greenwald density color-coded with the total sorogfe : . /1 = - -7
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- Relevant collisionalities for ITER but at low density: incompatible with dissipative divertors 5 ) oL .
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- fom <60 Hz and AW/W~20% [5, 6] = Coupling with core MHD
- ELM frequency controlled with edge X2 heating [7]
- ELMy H-mode with p.Ped~5 kPa for snowflake-plus divertor configuration [8]
- ELM-free with By=2, Hog=1.6 and f5=0.2 [9]

- Summary of results with NBH 6. Isotope experiments in H-mode
- Extend operational regime to q¢5>3: robust scenario at gqs=4.7
- Pedestal close to P-B limit & p.Ped decreases with fueling and seeding [14]
- ITER baseline scenario hampered by NTM [13]
- Small ELM regime at 6>0.4 and large separatrix density [15]

FIG 3 : (a) Pedestal temperature vs pedestal density of the selected shots from the collisionality scan; (b). Experimental values of
the normalised current density vs the normalised pressure gradient (stars). The solid lines indicate the peeling-ballooning
boundary; c) Pressure pedestal width vs poloidal beta estimated at the pedestal top. The color coding indicates the proximity to
the PB boundary.

Pre-fusion operation of ITER in H = important to understand confinement for isotopes
 ELMy H-mode in H achieved for the first time on TCV (with NBH-H) at q95~3.5
Similar discharge in D features a NTM but still better confinement
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« 2019 campaign: TCV operated with baffles: T.,P¢d maintained at larger pg 4, (squares in the right 53
plot) [18] g

- Small ELM regime (aka QCE) recovered but with significant more fueling but p_red similar to
unbaffled divertor cases

- Regime extended towards q¢;<4 but NTM degrade the confinement even with reduced B,
- Promising scenario for ITER even though compatibility with low v.r¢d o be proven
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04t 0.1 FIG 6 : Comparison of #68730 (H) with #68965 (D) a) Gas fuelling; b) Line averaged density; c) Absorbed power; d) H-mode
' confinement factor Heg,p, €) Stored energy; f) Normalised ELM losses; g) Electron temperature profile; h) lon temperature profile;
B ! i i) Electron density profile.
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FIG 5 : (a) Operational space for the small ELM regime on TCV: plasma friangularity vs normalised density af the separatrix for
small ELMs (stars) and type-l (squares). The small ELM regime has been extended to g95<4. (b). Pedestal temperature vs
pedestal density for small ELM regime (stars) compared to type-l cases (squares). Open divertor (black) and closed divertor with
baffles (red) are compared.
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