Possible topics for EMTRAIC experiments on the COMPASS tokamak

December 10 2014

Operational space of the GOLEM tokamak

(supervised by Vojtech Svoboda, Jan Stockel)

The engineering scheme of the GOLEM tokamak is shown in Fig. 1
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Basic operation of the GOLEM tokamak requires setting up four parameters by means of "knobs" shown in the figure.

1. The charging voltage of the condenser bank for generation of the toroidal magnetic field– UBT.

2. The charging voltage of the condenser bank for generation of the current in the primary winding of the tokamak transformer - UCD.

3. The filling pressure of the working gas (hydrogen) – pWG.

4. The time delay between triggering of the condenser banks for the generation of the toroidal magnetic field and the primary current of the tokamak transformer - CD. 

A reference discharge on the GOLEM tokamak will be executed at certain set of these parameters, for example:

UBT = 600 V, UCD = 500 V, pWG= 10 mPa, CD = 1000 s.

The "knob" Pre-ionization is adjusted to "Microwave pre-ionization".
EMTRAIC participants are divided into four experimental groups. Each group will change one of these parameters on the shot to shot basis, keeping the remaining ones constant. For example:

Group 1.

UBT = 600 V, UCD = 500 V, pWG= 10 mPa, CD = 0, 1000, 2000, 3000,4000, … 7 000 s.

Group 2.

UBT = 600 V, pWG= 10 mPa, CD = 1000 s. UCD = 300, 350 400, 450, 500, 550.600, 650 V

Group 3.

UCD = 500 V, pWG= 10 mPa, CD = 1000 s. UBT = 300,400,500 600 700 800 900 1000 V,

Group 4.

UBT = 600 V, UCD = 500 V, CD = 1000 s. pWG= 6 8 10 12 14 16 18 20 22 24 mPa,

Number of available discharges for each group is around 8 – 10. The total number of shots is ~40. 

Four plasma parameters, characterizing "quality" of the plasma, are recorded for each discharge:

The loop voltage at the breakdown of the working gas UL(BD), 

The maximum plasma current, Ip(max)
The discharge duration dis, 

The loop voltage at the maximum of the plasma current – UL(BD).

These important plasma parameters can be identified from the measured plasma current and the loop voltage, as shown in fig.2.
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Finally, 2D plots of that plasma parameters will be created. For example:

(dis) = f(UBT, UCD) at CD =const. and pWG = const

UL(BD) = f(CD, UCD) at UBT = const and pWG = const

……

Ip(max) = f(UBT, pWG) at CD =const. and UCD = const

This set of 2D plots, representing the operational space of the GOLEM tokamak, will be discussed at the end of the experiment



















