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.- EFDA Task Force Goal for this week

EUROPEAN FUSION DEVELOPMENT AGREEMENT
INTEGRATED TOKAMAK MODELLING

What we want to do...
To simulate JET pulse #77922 with the ETS and compare with experiment

...And how we want to do it
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T EFDA T e BOhmIger-BOhm Imn ETS_A...

EUROPEAN FUSION DEVELOPMENT AGREEMENT
INTEGRATED TOKAMAK MODELLING

* The Bohm/gyro-Bohm actor available in ETS A was for L-mode only, so...
* An H-mode Bohm/gyro-Bohm model was needed, and it was suggested by Irina...

* To implement in ETS A the exact same Bohm/gyro-Bohm model used in JETTO,
provided by Florian, particularly useful for ITM modelling of JET pulses

* A new Bohm/gyro-Bohm actor has been built and incorporated in ETS_A this week
* The actor should circulate within the ITM (Innsbruck Code Camp) so it can be
» Incorporated in the main release of ETS A (IMP3), and

» Become an official ITM transport model (IMP4)
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.2 EFD/A Task Force ...Bohm/gyro-Bohm in ETS_A...

INTEGRATED TOKAMAK MODELLING

Non-local Bohm-gyroBohm transport model in JETTO (F. Koechl)

Default Bohm / gyroBohm model for L-mode as implemented in JETTO (using
IBOHMOLD =1 in the namelist settings):

Bohm contribution:
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Default Bohm / gyroBohm model with non-local multiplier as implemented in JETTO:

Bohm contribution:
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ABi = 22/30

gyroBohm contribution: - slightly different normalisation of BgB in
T. | ASTRA

Xgpe =9 10—6\/_26(;&‘
By 19p - x= 0.4yB_ASTRA*| Te(p_ped-10 cm) - Te

X i =05 X ype (p_ped)| / Te(p_ped) + xgB

All quantities are in ST units except for Te which is in eV (and pe ineV m>).
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- * EFDA Task Force ...Bohm/gyro-Bohm in ETS_A

EUROPEAN FUSION DEVELOPMENT AGREEMENT

INTEGRATED TOKAMAK MODELLING

H-mode BgB

~ ,['E h_maode_choice 3—1

Rho at pedestal top eH-mode in JETTOBgB? (0D or 1): 1

i$ tho_pedestal b
ip rho_pedestal i @ Normalized rho at the pedestal top: 0.9

;‘.-:?n:‘nm :: gbjeno coretransp_out
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New "JETTO"
BgB actor

Extract equilibrium from TM bundle

r—“m+ bundle_in.equilibrium :I:

. Boolean Switch Extract coreprof from TM bundle
TMbundle_in + — —> bundle_in.coreprof
Semm

Extract time from TM bundle

JETTO BgB put iter
to zero

hé jetto_bgb_choice== \ Exmgl )

®JETTOBgB? (0 or 1): 1 Extract equilibrium from TM bundle2

f—"‘m’-“* bundle_in.equilibrium #

Extract coreprof from TM bundle2

' ‘ bundle_in.coreprof

aguibts !
corepeot ] inkl

L
Extract time from TM bundle2 [ J time_out
bundle_in.time - -
put iter Existing
to zero

ey J BgB actor
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T EFDA T e

EUROPEAN FUSION DEVELOPMENT AGREEMENT

INTEGRATED TOKAMAK MODELLING

* T_and T, evolve from 47.8 s to 48.8 s with a 2 ms timestep
* Pedestal at 0.90 with . = 2.0 m?/s & , = 0.4 m?/s inside ETB

lon Temperature

lon temperature lon temperature

Existing vs. JETTO BgB...

Shot 77922 % Run 52 Shot 77922 % Run 104
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p p
Existing BgB Model (L-mode) JETTO BgB Model for L-mode
* Difference in core temperatures is reduced with the JETTO model
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EUROPEAN FUSION DEVELOPMENT AGREEMENT

INTEGRATED TOKAMAK MODELLING

o EFDA 13 e ...EXisting vs. JETTO BgB

Electron Temperature

Electron temperature Electron temperature
Shot 77922  Run 52 Shot 77922 * Run 104
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* Electron temperature is also improved with the JETTO model
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T EFDA T e JETTO BgB: L- vs. H-mode...

EUROPEAN FUSION DEVELOPMENT AGREEMENT

INTEGRATED TOKAMAK MODELLING

lon Temperature

lon temperature lon temperature
Shot 77922 % Run 104 Shot 77922 * Run 105
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* Higher temperatures with H-mode model, but more distant from experiment
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T EFDA T e «JETTO BgB: L- vs. H-mode

EUROPEAN FUSION DEVELOPMENT AGREEMENT
INTEGRATED TOKAMAK MODELLING

Electron Temperature

Electron temperature Electron temperature
Shot 77922 x Run 104 Shot 77922 x Run 105
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© * EFDA Task Force Electron thermal diffusivities...

EUROPEAN FUSION DEVELOPMENT AGREEMENT
INTEGRATED TOKAMAK MODELLING

Existing vs. JETTO BgB

Total electron thermal diffusivity
Shot 77922 x Run 52

S == 4845 i
== 48.4 s % Run 104

Existing BgB Model (L-mode)

0.0 0.2 0.4 0.6 0.8 1.0

* Lower values with the JETTO model
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-.=lectron thermal diffusivities

L EFDA Task Force

EUROPEAN FUSION DEVELOPMENT AGREEMENT
INTEGRATED TOKAMAK MODELLING

JETTO BgB: L- vs. H-mode

Total electron thermal diffusivity

Shot 77922 x Run 104
4F == 4845 - |
=—= 48.4s x Run 105
3 .
T(IJ
NE oL JETTO BgB Model for L-mode |
>
1+ .
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P

* Lower values with H-mode model
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