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Summary of study activities 
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• Attended course “Innovation and Entrepreneurship”

• Japan International Fusion School 2024

• Symposium on Fusion Technology 2024

• Control and Decision Conference 2024

• JT-60SA IC Analysis and Modeling workshop



Research area(s)
• High-performance actuator sharing techniques for magnetic control in

fusion devices

• Real-time algorithms for plasma shape, position and current
reconstruction

• RFX-mod2 electromagnetic modeling

• Current State Opacity assessment in Petri Nets

• Finite Time Stability in non-linear systems

• Demodulation techniques in plasma diagnostics applications
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Magnetic reconstruction algorithms
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• Thanks to successful JT-60SA Integrated Commissioning and first Operation, ITER 
magnetic reconstruction algorithms can be tested and refined using real 
experimental data

• They are based on the solution of a QP optimization problems
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• The JT-60SA IC magnetic diagnostics 
set-up did not include normal field 
sensors, which are essential to 
estimate the current centroid position 
and shape…
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• … on the other hand for plasma current estimation they are not needed

• Current centroid position and shape reconstruction algorithms do not meet ITER 
requirements, while plasma current reconstruction does
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Magnetic reconstruction algorithms



Controller interface with plasma 
simulator

8Federico Fiorenza – YEP

• A new magnetic control structure has been proposed in [P5] and applied 
to the test case of JT-60SA IC set-up.

• An activity aiming at interfacing the proposed controllers with the MECS 
simulator is currently ongoing

• This is needed to design an interface between MECS and other controllers 
since it will be the final testbench for any controller before being deployed 
on the real machine

MECS



Research products
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Next year
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• Develop the interface between MECS and CREATE 
controllers

• Development and validation of RFX-mod2 magnetic 
control system

• Real-time implementation of advanced IQ demodulation 
techniques for the bolometer diagnostics


