Model-based kinetic control for steady state lRfm
g't

plasma operation scenarios on EAST
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NEW For the first time, model-predictive control has been combined with singular perturbation theory to
synthesize fast plasma controllers based on extremely simple, data-driven, two-time-scale models.
% % % ok ok ok Kk
6 2.5 . ‘ ‘ P
£ 2f TUIAmeT
S %
5 T 15¢
>
&3 s 1
a4 05 -
(@] "‘.“ _ I
88 N\e ~a=3 2t 25F 1
o !
*2, '0,.. / Q 2 'I _
qq_)z o .. 777777777 q> =72777 1 | I\ 1 1 |
8 et — q=3/2_ %92 94 96
1 =1__| 0 : : : ‘ ‘
AS |
=
0 ‘ ‘ ‘ ‘ Sz
0 0.2 0.4 0.6 0.8 1 o
, : =1
Normalized radius L
Simulations of combined g-profile and g, control using LHCD 02 4 6 8 1'0 1'2
and ICRH on EAST showing either discrete q, or distributed Time (s)

q(x) control and either slow (resistive time) or fast 3, control.

Non-linear closed loop METIS simulations show that simultaneous control of the plasma safety factor profile
and of the poloidal g parameter can be achieved on EAST high-g, scenarios using LHCD and ICRH.
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