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Abstract

, plasma performances in term of internal
stored kinetic energy are growing year after
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Infra-Red polarimetry measurements: 10 chords
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2D Grad-Shafranov Equation

6rad-Shafranov equation:

% Axisymmetric geometry = 2D equation (r and z cylindrical coordinates)
% balance between Lorentz force j x Band the Vp force due to pressure gradient

& quasi-static form of Maxwell equations

— A% =rp/(¢) + i(..‘IP.J‘N')(".J"“) where A" = —(——)+

HoT

« y(r, z) is the poloidal magnetic flux function,
* rand z cylindrical coordinates,

* Hp is the magnetic permeability

* p' pressure gradient distribution

* f = r Byand f' its derivative

* prime derivative is with respect to g
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The right hand side (non linear) of 6S
equation represents the toroidal component
Jo of the plasma current density which is
governed by p; fand £’ functions (null
outside the plasma).

Solving GS equation with given boundary conditions from magnetic measurements is a free
boundary problem in which the plasma boundary is free to evolve. This is an ill-posed problem

which needs a dedicated algorithm to be solved.

6S equation is solved numerically using finite element method.

Q domain of the vacuim vessel: deramnaced in P1 triangle mesh. 9Q its boundary
Q, plasma boundary Q= {xcQ ¥(x) =i} wherey,= maxp ¢ (limiter

configuration).
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Iterative

O Starting guessing (y, ¢
time step.
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Boundary conditions &
From magnetics:
* toroidal flux loops = Diricl

* pick-up coils = Neumann c
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Real Time & Off-Line Results

2 types of Off-line Display
(GIF/EPS picture)

Display variation to magnetic
measurements, and comparison
with EFIT equilibrium solver

© Microsoft Visual C++ compiler. Also
available for Linux (6NU gcc, Kai KCC) and
SunOS (DEC CXX and GNU gcc-g++)

@& Interface with Tore Supra Database:
MATLAB® script

@ Standalone interface for GIF or EPS
picture generation.

& Capability for comparing results with other

equilibrium solvers (EFIT), and RT results

Real-Time Equinc
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