ID: 2841
Estimation of Plasma Parameters Based on Discharge Settings On West

Chenguang Wan'2", Feda Almuhisen?, Philippe Moreau?, Remy Nouailletas?, Zhisong Qul, Youngwoo Chol, Robin
Varennes?!, Kyungtak Lim?!, Kunpeng Li!, Zhengping Luo?, Qiping Yuan3, Xavier Garbet

1. School of Physical and Mathematical Sciences, Nanyang Technological University, Singapore, Singapore
2. CEA, IRFM, Saint Paul-lez-Durance, France
3. Institute of Plasma Physics, Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei, China
chenguang.wan@ntu.edu.sg

e Physics-based integrated modeling codes such as ETS,
PTRANSP, and JINTRAC offer high-fidelity predictions but
demand heavy computation, making them unsuitable for

rapid scenario design or real-time control
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e Transformer-based model developed with sliding window

9 . The outputs predicted by our model in WEST # 58387
ata processing.

e Step size < window size enables numerical stability and data

augmentation.
5 e A transformer model have been trained to predict six global

parameters from WEST database: normalized beta (f,),

toroidal beta (f;), poloidal beta (f,), plasma stored energy

(W.,na), safety factor at the magnetic axis ( gy ), and safety

factor at the 95% flux surface (ggc)

e Good prediction with an average MSE loss of 0.026 and an

Workflow of machine learning model P , _ 5 _ .
average R“ of 0.94, an inference time of ~ 0.1 s (single A100,
it really depends).

e 102 out of 110 discharges had a R? greater than 0.95

e [ncorporate physical knowledge to improve generalization

e Successfully reproduced the entire discharge evolution for

most WEST shots, including ramp-up, flat-top, and ramp- tO rare scenarios

down phases. .
e Extend predictions to more parameters: loop voltage Vicop

e Performed well across 110 discharges, with minor accuracy , , o ,
and internel inductance [; as well as 1D profile like density

reduction only for g0 and q95 due to limited pressure profile ,
temperature profile.
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