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Motivation: Study of the TPC as reliable method to enhance the pre-ionisation plasma
quality in JT-60SA and expand the operational parameter space, instead of the
conventional FNC (lesson learnt during IC)

Status: Tool available to design breakdown and early rump-up in FNC, based on
coupling of the CREATE-BD/BKD0/GRAY

Breakdown workflow adapted to modelling TPC

GENERAL 
WORKFLOW 

Parametric scan
for JT-60SA at
breakdown with
limited voltages
(Report 2023)

JT-60SA IC
(p range to be 
confirmed)
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Shot #613 

𝑡𝐵𝐷 = 100 𝑚𝑠

Electric Field 0.18 V/m

Shot #670 

𝑡𝐵𝐷 = 90 𝑚𝑠

Electric Field 0.15 V/m

Example of magnetic
configurations for TPC BD

Simulations made during the 
JT-60SA IC

Poloidal field map

Poloidal field map
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Plans for 2024:

❖ Magnetic Model for TPC/optimization (CREATE)

❖ Plasma Model for pre-ionization phase, extended version of [Farina NF 
2018]: free electron: interaction with EC-wave, collisions and drift. (ISTP-
CNR)

❖ Integration in the workflow (plasma volume estimation and input Te/ne to 
run simulations with better consistency) (CREATE/ISTP-CNR)

Resources:

• 3 pm ENEA (2pm CREATE 1 pm ISTP-CNR)
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