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Nuno Cruz PhD Student 100%

Summary and highlights of research achievements

Optimization of the TCV Advanced Plasma Control System (APCS).

· Tests to the plasma vertical positionobserver were made with improved estimation of the plasma
position using the new observer.

Plasma Vertical Stabilization Control

· Development of plasma models to test the control algorithms for the plasma vertical stabilization.

· Analysis of the use of optimal control theory to the controller under development and
mathematical resolution of the application of minimum time control to a first and second-order system,
applied to the plasma models.

· The full definition of the controller and the simulation result analysis is ongoing.
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During the year of 2011 Nuno Cruz visited the “Centre de Recherches en Physique des Plasmas” to
collaborate with the TCV Control Team and to participate in some TCV Scientific Campaigns.

Fig 1 – Schematic diagram of the feedback control loop and simulation path for the improvement of the
vertical stabilization controller.
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Papers in international refereed scientific journals

Author(s) Cruz N, J-M Moret, S Coda, JI Paley, BP Duval, AP Rodrigues, F Piras, F Felici, CMBA Correia,
CAF Varandas

Paper title Using APCS for plasma vertical control at TCV

Journal
name IEEE Transactions on Nuclear Science

Volume,
page 58 Issue 4, 1570-1575

Year 2011

Author(s)

Coda S for the TCV team (S Alberti, R Behn, A Bencze (KFKI, Hungary), K Besseghir,P
Blanchard, A Bortolon (U California, Irvine, USA), S Brunner, Y Camenen (U Warwick, UK), G
Canal, PK Chattopadhyay (IPR, India), S Coda, N Cruz (IST, Portugal), L Curchod, J Decker
(CEA, France), K de Meijere, BP Duval, WW Eshetu, E Fable (IPP–Garching, Germany), A
Fasoli, L Federspiel, F Felici, I Furno, S Gnesin, TP Goodman, JP Graves, J-Ph Hogge, B Joye, A
Karpushov, D Kim, S-H Kim (CEA, France), N Kirneva (RRC Kurchatov, RF), B Labit, JB Lister,
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X Llobet, A Marinoni, J Marki, Y Martin, S Medvedev (Keldysh Institute, RF), J-M Moret, JI
Paley, Y Peysson (CEA, France), F Piras, RA Pitts (ITERJCT), A Pitzschke, A Pochelon, L Porte,
S Puddu, M Rancic, H Reimerdes, AP Rodrigues (IST, Portugal), JA Romero (CIEMAT, Spain),
JX Rossel, O Sauter, Ch Schlatter, G Sevillano (EHU, Spain), M Silva, B Tal (KFKI, Hungary), D
Testa, G Tonetti, MQ Tran, V Udintsev (ITER-JCT), G Veres (KFKI, Hungary), L Villard, F
Voutaz, D Wagner, H Weisen, A Zhuchkova and C Zucca)

Paper
title Progress and scientific results in the TCV tokamak

Journal
name Nuclear Fusion

Volume,
page 51, 094017

Year 2011

Posters

Conference 2011 Joint Annual Meeting of SPS, ÖPG, SSAA and ÖGAA

Start-end date June 15 -17, 2011

Location EPFL, Lausanne, Switzerland

Author(s) N Cruz, AP Rodrigues, J‑M Moret,S Coda, F Felici, F Piras, CAF Varandas

Poster title Integration and application of TCV Advanced Plasma Control System
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