Comparison of MAST and NSTX Engineering Parameters

	Parameter
	MAST
	NSTX

	Plasma parameters
	
	

	Aspect ratio
	>1.3
	>1.26

	Major radius R0
	0.7m
	0.854m

	Maximum plasma current
	2.0MA
	1.0MA

	Flat top pulse length (inductive)
	0.5s
	0.5s

	Flat top pulse length(non-inductive)
	5.0s
	5.0s

	Elongation
	<2.4
	1.6-2.2

	Triangularity
	0.45
	0.2-0.5

	Toroidal field at R0
	0.62T
	0.3T (0.6T)

	OH solenoid double flux swing
	1.0V-s
	0.9V-s

	Initial plasma formation
	Induction-compression ~500kA
	Coaxial helicity injection ~ 500kA

	Pre-ionisation
	filaments
	electron cyclotron

	Neutral beam injection
	<5.0MW
	<5.0MW

	RF heating
	ECRH 1.0MW
	HHFW 6.0MW

	Bakeout temperature
	<200SYMBOL 176 \f "Symbol"C
	<350SYMBOL 176 \f "Symbol"C PFCs

150SYMBOL 176 \f "Symbol"C vessel

	TF coil system
	
	

	Maximum TF coil current
	91.66kA
	35.6kA (71.2kA)

	Maximum TF coil voltage
	450V
	1kV

	No of turns in TF coil
	24
	36

	TF Inner leg construction
	Extruded wedges containing single cooling channel 
	Extruded & machined bars. Cooling pipe soldered into slot

	TF outer leg construction
	Demountable extruded straight bars containing single cooling channel arranged in pairs
	Bow shaped demountable bars arranged in 3s with a single cooling pipe soldered to each

	TF inner leg insulation
	VPI of glass tape with epoxy resin
	B-stage glass/epoxy

	Inner leg insulation thickness
	1mm
	1.625mm

	Outer ground insulation thickness
	1.5mm
	1.727mm

	Max shear stress on insulation
	<18MPa
	<13MPa

	Maximum conductor temperature 
	55SYMBOL 176 \f "Symbol"C
	~70SYMBOL 176 \f "Symbol"C

	Total cooling water flow rate
	150l/min
	432 l/min

	TF coil inductance
	1.82mH
	4.18mH

	TF coil resistance
	2.8m(
	6.5m(

	Strain isolation between inner and outer legs
	Sliding joints
	Flexible connectors

	OH Solenoid
	
	

	Number of turns
	304
	962

	Number of layers
	4
	4

	Winding configuration
	Extruded conductor containing single cooling channel , wound 2-in-hand
	Extruded conductor containing single cooling channel , wound 2-in-hand

	Tail/feeder configuration
	Quadrupole 
	Dipole

	Inter-turn insulation
	VPI of glass tape with epoxy resin
	B-stage glass/Kapton/epoxy

	Inter-turn insulation thickness 
	1.0mm
	1.33mm

	Total outer ground insul. thickness
	1.5mm
	2.03mm

	Total inner ground insul. thickness
	2.0mm
	1.57mm

	Axial expansion mechanism
	Removeable slip plane between TF inner legs and solenoid coil
	Teflon layer on stainless steel tension tube slipped over TF inner legs

	Outer electrostatic ground plane
	None
	Low resistance paint

	Thermal insulation between solenoid and centre casing
	3-4.5mm air gap
	Microtherm insulation blanket

	Max. shear stress on insulation
	<10 MPa
	6.6 MPa

	Max. tensile stress on insulation
	<14 MPa
	14.7 MPa

	Maximum conductor hoop stress
	100 MPA
	136 MPa

	Maximum conductor temperature 
	60SYMBOL 176 \f "Symbol"C
	80SYMBOL 176 \f "Symbol"C

	Total cooling water flow rate
	12 l/min
	22 l/min

	Max. pressure drop across solenoid
	16 bar
	27 bar

	Cool-down time
	780s
	600s

	Maximum operating temperature
	<300SYMBOL 176 \f "Symbol"C
	600SYMBOL 176 \f "Symbol"C

	PFC material
	EK98 graphite tiles
	ATJ graphite and CFC tiles

	Vacuum vessel
	
	

	Vessel wall thickness
	20mm
	16mm

	Vessel material
	316LN stainless steel
	304 stainless steel

	Horizontal ports
	12 x 600mm dia.

24 x 400mm dia.
	7 x 24inch dia

2 x non circular

3 x 16.5 inch dia.

26 x 4 inch dia.

	Vertical ports
	36 x 150mm dia.

12 x 64mm dia.
	20 x 16.5 inch dia.

	Port seals
	Conflat flanges
	Conflat flanges

	End flange seals
	Double polymer O-rings with interspace pumping
	Helica-flex seals

	Outer thermal insulation
	50mm blanket
	2 inch blanket + 0.5 inch silicone foam

	
	
	

	Centre column casing and PFC
	
	

	Casing material 
	Inconel 625
	Inconel

	Heating method during bakeout
	50Hz AC induction from solenoid
	DC current heating

	Maximum operating temperature
	<300SYMBOL 176 \f "Symbol"C
	600SYMBOL 176 \f "Symbol"C

	PFC material
	EK98 graphite tiles
	ATJ graphite and CFC tiles


