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1-Saddle Loop
2-Magnetic probes
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Plasma Current(Ip): 10KA/V
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Plasma Current(Ip:10KA/V) & Reference(KZref:4cm/V) & Plasma Position(Zp:4cm/V)
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Plasma Current(lp:10KA/V) & Controlled Current(lcz:200A/N)

4
Ip
3 /’N\\ lez
2 v
1 Yol N\
0 /- \L
. \\I W \\ i '/\/\_/\,/\,/\/\\74__
2 Y ||
-320 30 40 50 60 70 80
Time (ms)
Reference(KZref) & Plasma Position(Zp):4cm/\V
1
0.8 Kzref
. .
0.6
0.4
0.2 | |4
0 el * - o o
-0.2 n v
i/ /
-0.6 l \
0.8 \
o 30 40 50 60 70 80
Time (ms)
Magnetic probe(232.5 G/V)
6 "
;
4 /
3 ///
2 f’\ / o
/
1 " ' i
0 v F :
-1 ~
s ™~
N~
%0 30 40 50 60 70 80
Time (ms)
u(t) & e(t):4cm/V
4
: | :
, I
1
1A
| P el
. . |
l
2
-3
“0 30 40 50 60 70 80

Time (ms)

W 4l Sl 5 YV Sl 4y by e cloosls $-0 S5

va



Plasma Current(lp:10KA/V) & Controlled Current(lcz:200A/V)
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Plasma Current(lp:10KA/V) & Controlled Current(lcz:200A/N)
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Plasma Current(lp:10KA/N) & Controlled Current(lcz:200A/V)
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Plasma Current(lp:10KA/V) & Controlled Current(lcz:200A/V)

—p
lcz |

_—

—_

TVAAYAYANEPWAVARY,

A\ Y A

\Y/

38

40 42 44 46 48
Time (ms)

50

Reference(KZref) & Plasma Position(Zp):4cm/\VV

54

56

0.6

,/\/

=~

KZref

0.4 /.
0.2

/

\

—2

\
\[ NASNPNZ

\

~J

TV ~/

-0.4

-0.6

-0.8

l

-0.2 I
I

|

|

|

38 40 22 a4 26 48

Time (ms)

Magnetic probe(232.5 G/V)

50

52

54

56

T N—

15

/

MP3
MP25

\

0.5 /-

-0.5

/

-1.5

-2.5

e

38 40 42 44 46 48

Time (ms)

U(t) & e(t):4cm/V

50

52

54

56

25

—

—

15

—
|

0.5

NAAY. Noau Ay

—_—
—

-0.5

-1.5

38 40 42 44 46 48
Time (ms)

50

52

54

56

g ddl> cl> 0 Ve Gls 4 bgs e oads (30 gian gboosls :VY-0 S

AF




Plasma Current(lp:10KA/V) & Controlled Current(lcz:200A/V)
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1-Nonlinear Finite Impulse Response

2-Nonlinear Autoregression Moving Average
3-Nonlinear Autoregression Extra input

4-Nonlinear Autoregression Moving Average Extra input
5-Nonlinear Output Error

6-Neural Network
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1-Multi Layer Perceptron
2-Radial Base Function
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Abstract

Vertical movement of Plasma column in Tokomak is substantially unstable and the
instability causes its strike against chamber’s wall and disruption. So control system
can provide necessary power to control Plasma by creating variable magnetic fields.
Control system of Plasma vertical position in Damavand tokomak, until now, worked
according to measured magnetic field flux by saddle loop sensors, which in this
thesis, in order to increase accuracy, the real Plasma vertical position and directly
plasma vertical position is examined. If we want to start up the control system,
related circuit for creating plasma vertical position signal (Z,), signal supporter
circuit (PRBS), main refrence entrance and controller circuit PD, are designed and
built in an electronic board integrally

In order to analyze polar fields to measure plasma position and recognition of
effective physical factors for producing suitable model of system vertical position,
the exact position of sensors is defined. So, accuracy of position of magnetic sensors
which has been presented by Russian, examined and it was cleared that it was not
accurate and the correct one was prepared. After that caliber coefficient of sensors
would be defined to analyze polar fields measured by magnetic sensors and it was
defined by designing a caliber index experiment.

For the purpose of analyze and design control systems, it’s necessary to have a
mathematical model of the device that can describe system dynamic as much as
possible. In order to prepare dynamic model of plasma vertical position in tokomak,
we tried to use experimental data and recognition system technique and designed
predictor model and nonlinear simulator for plasma vertical position. In this case,
necessary experiments designed and performed. The method and condition of
experimental data has been presented and by creating a data base, identification
possibility and different modeling are provided for future researches. One of the
most important problems in identifying this device is impossibility of total and one
time applying signal PRBS, which is as a result of plasma resistance time and
hardware limitation in starting up control current. Because of this some part of the
signal is applied.

predictor model was prepared by means of one layer neural network MLP, with
NARX construction and training by LM that output results of experimental data and
model presented a good credit. After that, a simulator model is prepared by means of
one layer neural network MLP, with NOE construction and training by LM that
output results and experimental data shows a good credit for the model. Finally,
output results of modeling was compared with past projects in this case, and
presented a progress in modeling process.
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