1) Radial and Vertical Builds

Following are the dimensional outputs from the spreadsheet (r,z centers and dr,dz builds)

	A
	1.50
	
	
	

	R0
	1.20
	
	
	

	R0+a
	2.00
	
	
	

	kappa
	3.00
	
	
	

	kappa*a
	2.40
	
	
	

	Outboard SOL gap
	0.10
	
	
	

	 
	R(m)
	Z(m)
	dR(m)
	dZ(m)

	TF Midplane
	0.000
	0.000
	0.300
	4.320

	TF End
	0.000
	4.540
	1.200
	3.720

	PF1
	0.950
	4.900
	0.500
	0.500

	PF2
	4.980
	4.900
	0.561
	1.121

	PF3
	4.980
	2.811
	0.561
	1.121

	Outboard First Wall
	2.125
	0.000
	0.050
	9.300

	Blanket
	2.450
	0.000
	0.600
	9.300

	Hot Shield
	2.900
	0.000
	0.300
	9.300

	Cold Shield
	3.250
	0.000
	0.400
	9.300

	Outer VV/TF Return
	3.925
	0.000
	0.750
	12.800

	Top VV/TF Return
	2.075
	5.900
	2.950
	1.000


	A
	1.50
	
	
	

	R0
	1.50
	
	
	

	R0+a
	2.50
	
	
	

	kappa
	3.00
	
	
	

	kappa*a
	3.00
	
	
	

	Outboard SOL gap
	0.10
	
	
	

	 
	R(m)
	Z(m)
	dR(m)
	dZ(m)

	TF Midplane
	0.000
	0.000
	0.400
	5.400

	TF End
	0.000
	5.196
	1.600
	3.607

	PF1
	1.150
	5.500
	0.500
	0.500

	PF2
	5.504
	5.500
	0.608
	1.215

	PF3
	5.504
	2.858
	0.608
	1.215

	Outboard First Wall
	2.625
	0.000
	0.050
	10.500

	Blanket
	2.950
	0.000
	0.600
	10.500

	Hot Shield
	3.400
	0.000
	0.300
	10.500

	Cold Shield
	3.750
	0.000
	0.400
	10.500

	Outer VV/TF Return
	4.425
	0.000
	0.750
	14.000

	Top VV/TF Return
	2.425
	6.500
	3.250
	1.000


End of TF straight section is set to dz=0.9*2*kappa*a

Total TF height (equal to height of VV) is set to dz=2*(kappa*a+4)

Inboard first wall + SOL dr = 0.1

Outboard SOL dr = 0.1

Outboard first wall, blanket, shield dz = 2*(kappa*a+2.25)

Outboard first wall dr = 0.05

Blanket dr = 0.6

Shield (hot + cold) dr = 0.7

Clearance gap shield to outer VV (TF return) dr = 0.1

Outer VV (TF return) dr = 0.75

2) R0=1.2m machine, Basic (HH=1.4, 1MW/m^2) and Maximum performance (HH=1.8, P_aux limited to level required for Basic case)

	R0
	1.200
	1.200

	A
	1.500
	1.500

	R0+a
	2.000
	2.00

	kappa
	3.000
	3.000

	delta
	0.400
	0.400

	qMHD
	7.482
	7.482

	qcyl
	2.57
	2.57

	qcyl/qcyl(A)
	100.0%
	100.0%

	Bt
	2.425
	2.346

	fH20
	25.0%
	25.0%

	TH20max
	87.6
	87.6

	TCumax
	150.0
	150.0

	Sigmax
	94.2
	88.1

	Javgtf
	5.15E+07
	4.98E+07

	Itf
	14.6
	14.1

	Ip
	12.573
	12.161

	Beta_N_thermal
	2.44%
	4.04%

	Beta_N_total
	4.13%
	5.63%

	Beta_N/Beta_N(A)
	59.4%
	80.9%

	Beta_T
	15.8%
	26.2%

	Beta_P
	47.1%
	77.9%

	xne
	9.49E+19
	1.42E+20

	fGW
	17.1%
	26.4%

	alpha_n(A)
	0.250
	0.250

	alpha_T(A)
	1.000
	1.000

	fBS
	30.2%
	50.0%

	Tempavg
	13.538
	14.058

	HH
	1.400
	1.800

	Tau_E*HH
	0.601
	0.777

	Q
	2.438
	4.262

	P_Brem
	1.9
	4.3

	P_line
	8.4
	10.1

	P_aux
	29.5
	29.5

	P_fusion
	72.0
	125.7

	P_alpha
	14.4
	25.1

	fTC
	41.3%
	24.1%

	Eta_CD
	0.34
	0.35

	P_CD
	29.5
	29.5

	P_CD/P_aux
	100.0%
	100.0%

	P_aux_input
	65.6
	65.6

	∑P_tf
	158.8
	148.5

	∑P_pf
	42.0
	40.6

	P_bop
	20.0
	20.0

	∑P_elec input
	286.3
	274.7

	Xnwall
	1.1
	1.9

	Qn_wall
	0.60
	1.04

	Qn_tm
	1.00
	1.75

	Port Height (delta Z)
	1.60
	1.60

	#NBI Port
	2
	2

	Available Test Module Area
	12.8
	12.80

	#Test Module Ports
	7
	7

	T fueling rate
	11.0
	19.23

	fN
	81.56%
	81.6%

	FBR
	97.9%
	97.9%

	T consumption rate
	0.23
	0.41

	n/s/W
	7.28E+10
	1.33E+11

	frad_core
	20.0%
	20.0%

	Q_fw
	0.213
	0.299

	frad_div
	55.3%
	63.4%

	Q_div
	15.0
	15.0


3) R0=1.5m machine, Basic and High Performance Cases

	R0
	1.500
	1.500

	A
	1.500
	1.500

	R0+a
	2.50
	2.50

	kappa
	3.000
	3.000

	delta
	0.400
	0.400

	qMHD
	7.898
	8.753

	qcyl
	2.71
	3.01

	qcyl/qcyl(A)
	105.6%
	117.0%

	Bt
	2.665
	2.665

	fH20
	25.0%
	25.0%

	TH20max
	72.6
	89.1

	TCumax
	108.5
	140.4

	Sigmax
	100.0
	100.0

	Javgtf
	3.98E+07
	3.98E+07

	Itf
	20.0
	20.0

	Ip
	16.362
	14.766

	Beta_N_thermal
	2.20%
	6.22%

	Beta_N_total
	3.65%
	6.78%

	Beta_N/Beta_N(A)
	52.4%
	97.4%

	Beta_T
	13.5%
	34.4%

	Beta_P
	44.9%
	140.3%

	xne
	8.00E+19
	3.30E+20

	fGW
	17.3%
	78.9%

	alpha_n(A)
	0.250
	0.250

	alpha_T(A)
	1.000
	1.000

	fBS
	28.8%
	90.0%

	Tempavg
	16.667
	10.389

	HH
	1.400
	1.800

	Tau_E*HH
	0.959
	1.290

	Q
	3.352
	19.997

	P_Brem
	2.9
	40.0

	P_line
	10.6
	20.1

	P_aux
	33.5
	28.1

	P_fusion
	112.4
	562.2

	P_alpha
	22.5
	112.4

	fTC
	33.4%
	4.4%

	Eta_CD
	0.42
	0.26

	P_CD
	33.5
	28.1

	P_CD/P_aux
	100.0%
	100.0%

	P_aux_input
	74.5
	62.5

	∑P_tf
	201.7
	206.3

	∑P_pf
	60.6
	54.5

	P_bop
	20.0
	20.0

	∑P_elec input
	356.8
	343.2

	Xnwall
	1.1
	5.4

	Qn_wall
	0.60
	2.98

	Qn_tm
	1.00
	5.00

	Port Height (delta Z)
	2.00
	2.00

	#NBI Port
	2
	2

	Available Test Module Area
	22.00
	24.00

	#Test Module Ports
	6
	6

	T fueling rate
	17.20
	86.00

	fN
	82.7%
	82.7%

	FBR
	99.2%
	99.2%

	T consumption rate
	0.14
	0.68

	n/s/W
	9.25E+10
	4.81E+11

	frad_core
	20.0%
	20.0%

	Q_fw
	0.180
	0.798

	frad_div
	43.7%
	72.4%

	Q_div
	15.0
	15.0


