DINA simulation of 15MA DT scenario: 2010-03 (version 2.0)
Central-inboard plasma initiation

XPF at 11 s (3.3 MA)

10 MW of auxiliary heating staring from 16 s (4.4 MA)

SOF at 70 s

SOB at 90 s

EOB at 500 s

EOC (H-to-L mode transition with the plasma density reduction by a factor of 2 during 4 s) at 600 s (10 MA)

Plasma current ramp-down in divertor configuration till 1.4 MA (700 s)

Plasma vertical stabilization by VS1 and VS3 assuming the noise in dZ/dt diagnostics:
The uniformly distributed noise was added to the diagnostic signal dZ/dt. The noise parameters (amplitude and sampling time) were chosen to get the RMS (root mean square) value of the noise equal to 0.135 m/s with the bandwidth of 50 Hz. These parameters are equivalent to ones of the noise with RMS value of 0.6 m/s and with bandwidth of 1 kHz which was filtered with cut off frequency of 50 Hz.

Conducting structures, CS and PF coils are “Baseline 2010”, VS3 coils are “April 2010” [33NHXN, v.2.0]

	Coil
	R, m
	Z, m
	(R, m
	(Z, m
	N

	CS3U
	1.6960
	5.4350
	0.7340
	2.1200
	553

	CS2U
	1.6960
	3.2650
	0.7340
	2.1200
	553

	CS1U
	1.6960
	1.0950
	0.7340
	2.1200
	553

	CS1L
	1.6960
	-1.0750
	0.7340
	2.1200
	553

	CS2L
	1.6960
	-3.2450
	0.7340
	2.1200
	553

	CS3L
	1.6960
	-5.4150
	0.7340
	2.1200
	553

	PF1
	3.9431
	7.5737
	0.9590
	0.9841
	248.6

	PF2
	8.2847
	6.5398
	0.5801
	0.7146
	115.2

	PF3
	11.9923
	3.2752
	0.6963
	0.9538
	185.9

	PF4
	11.9628
	-2.2336
	0.6382
	0.9538
	169.9

	PF5
	8.3910
	-6.7265
	0.8125
	0.9538
	216.8

	PF6
	4.3340
	-7.4660
	1.5590
	1.1075
	459.4

	VS3
	7.205
	3.932
	 
	 
	4

	
	7.509
	-2.49
	 
	 
	-4


Notation of the forces acting on CS modules (in the database “Data3”)

Fz_up ( Fz(Upward) is defined as maximum value among the following six values:

1) Fz(CS3U),

2) Fz(CS3U) + Fz(CS2U),

3) Fz(CS3U) + Fz(CS2U) + Fz(CS1U),

4) Fz(CS3U) + Fz(CS2U) + Fz(CS1U) + Fz(CS1L),

5) Fz(CS3U) + Fz(CS2U) + Fz(CS1U) + Fz(CS1L) + Fz(CS2L),

6) Fz(CS3U) + Fz(CS2U) + Fz(CS1U) + Fz(CS1L) + Fz(CS2L) + Fz(CS3L),

Fz_dw ( Fz(Downward) is defined as minimum value among the following six values:

1) Fz(CS3L),

2) Fz(CS3L) + Fz(CS2L),

3) Fz(CS3L) + Fz(CS2L) + Fz(CS1L),

4) Fz(CS3L) + Fz(CS2L) + Fz(CS1L) + Fz(CS1U),

5) Fz(CS3L) + Fz(CS2L) + Fz(CS1L) + Fz(CS1U) + Fz(CS2U),

6) Fz(CS3L) + Fz(CS2L) + Fz(CS1L) + Fz(CS1U) + Fz(CS2U) + Fz(CS3U).

note that Fz(Downward) has a negative sign.
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The limits on vertical forces acting on the CS modules are expressed as the following:
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Fig. 1. Start from inner wall. Scenario with plasma current ramp-up during 70 s and plasma termination during about 200 s.
VS1 and VS3 (“April 2010”) circuits are used for the plasma vertical stabilization. Gap errors during scenario.
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Fig. 2. Start from inner wall. Scenario with plasma current ramp-up during 70 s and plasma termination during about 200 s.
VS1 and VS3 (“April 2010”) circuits are used for the plasma vertical stabilization. PF coil currents and their reference values.
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Fig. 3. Start from inner wall. Scenario with plasma current ramp-up during 70 s and plasma termination during about 200 s.
VS1 and VS3 (“April 2010”) circuits are used for the plasma vertical stabilization. PF coil currents and their reference values.
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Fig. 4. Start from inner wall. Scenario with plasma current ramp-up during 70 s and plasma termination during about 200 s.
VS1 and VS3 (“April 2010”) circuits are used for the plasma vertical stabilization.
Voltage, current (imbalance) in the VS converters, effective current of VS3 converter, total power of all converters.
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Fig. 5. Start from inner wall. Scenario with plasma current ramp-up during 70 s and plasma termination during about 200 s.
VS1 and VS3 (“April 2010”) circuits are used for the plasma vertical stabilization.
Minimum distance between plasma boundary and first wall.
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