VPt Ll ¥ o)led A8 al> cslatun 595 5 psle alxa

Journal of Nuclear Science and Technology
Vol. 96, No. 3, 2021

Wglod SolS'gi 40 Lowwdly b y2 pglie J yiS w2 1yb g g5Lw oo

T gy e * Sglao i 2l doguane 503
OInl = Ol APTVONTOD 2 (s Bgoio (gugb (pallirai azlys (ctaio olREls (3 (pwiign 0aSals (J 1S 5 s (wridigee 09,5 )
Sl ol VEFRABNNY 1 iy oo« sail (65,0l lojlo scslien (1555 5 psle olSimgsy cglaiod S o Lwidly suKingyy ¥
*Email: b.moaveni@kntu.ac.ir

293 sallio
AUEIY e 5 pdy )b AUV callie C8b 0 &,

oS

oz b ol mle (Sealips S¥oles g Laadly bz Sonlias 1 (Joo GISY —psilalan (39, 5 55580 @y 5 Sone b Wlis ol o
2 ol Sl ey ol Sanlips Joe (sl iy dlone a2l 55 i o 50l ilos SalS 5 o JUsb (slogaon
25 ol aw gleosls I cenl oo oolaul (S ams Jow p i bl es G Ghg, iz e 9 Sopd Omled 4l
Ol il bt .cul 0ulds solasul (6,108 axs iz ed g Jow aseinl el esd jslaieds Lewdly g, wigles SLlS'e
Slone e Wi (] 15 ool Lowdly SIS0 Sy 5 Luly 51 a9ty et slasiall b (Sl e 5 pler Lodly
5 S350 Slgmme Oz ke Sl eslital b lewdl ol JpuS jshatear (JLS0) - (ool polie oS J50S Sy 8 S )90
UrS s J5d B 5, 8hes Soly oo sloools b (s5loard gl anslin ol onds >l bagy] (6,135 ,56 oy 5 Jolas
ol s >

polia 0aisS J S o6 S5 dxz Jow $1EY —gibeals oy, dowdly ol ,a Sealins wigles SalSgs (e jlguuds

Modeling and robust control system design for plasma current in damavand
tokamak
H. Zandi!, M. Fatahi?, B. Moaveni*!, H. Rasouli2

1. Department of Systems and Control, Faculty of Electrical Engineering, K.N. Toosi University of Technology (KNTU), P.O.Box: 1355-16315, Tehran, Iran
2. Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, AEOI, P.0.BOX:14399-51113, Tehran, Iran

Research Article
Received 19.6.2020, Accepted 23.8.2020

Abstract

In the present work, a dynamic model of plasma current and its relation with the currents of active coils
is derived using the Hamilton-Lagrange and energy functions. Model parameters of the plasma current
are calculated using the analytical approach and the parameter estimation methods. The parameter
estimation is performed based on the gray-box model. The experimental data of three shots in the
presence of plasma in Damavand Tokamak have been used to estimate the parameters of the model. The
results of plasma current modeling show a dynamic model with variable parameters as a function of
plasma conditions and plasma position. In the present work, based on the obtained dynamical model, a
robust Pl controller has been designed to control the plasma current using the currents of the central
solenoid and equilibrium coil. The simulation results using real experimental data indicate the acceptable
performance of the designed control system.

Keywords: Damavand tokamak, Plasma current dynamic, Hamilton-lagrange method, Gray-box
model, Robust controller
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