NCSX Sizing Study

M. Zarnstorff

29 Oct. 1998
NCSX Group Meeting



Goal:
Determine (roughly) machine parametersto am at
(outside PBX-M) which satisfy constraints and
minimize cost

M ethod:
Vary (R, a, B, n) to minimize Cost subject to:

b3 4% with Ppeg = 6MW
tE = 2.3t EISSQS
Reactor-like collisiondity: nR/T? £ 2

Ne £ Sudo-Density

Neaan® 1.98el9 m-2 b 20% CX NB loss (Transp)

y p sufficient for £20% orbit loss (calib. To Transp)
for 40keV D tangential NBI

te"03 2te

tpulseo 3 tL/R

G = (%t max = (TKA cm®)? (1.49)
Jnax = P RB1 / my (R — &kt D) With P, = 2.6

Dwoit = 0.2 @i/ 0.4 scaling from present studies
t max = G /[Imax / 2(Degit - 0.125)]°

assume 0.125m PFC+VV+SOL ,etc
COStmax = 2p RBt/my  2p (&afi+ Degit) kY2 (A m)

Cost = Costya (t pulse/ tmax)ll2



X <iota>

3c10 in

b iota scan PBXM
<jota> 0.40 04 0.60 0.31 0.33 0.35 0.40 0.50 0.60 0.70 0.46
R (m) 1.45 2.94 2.23 0.95 0.96 0.98 1.01 1.06 1.10 1.14 1.45
<a> (m) 0.40 1.47 1.30 0.48 0.48 0.49 0.51 0.53 0.55 0.57 0.40
R/a 3.63 1.99 1.71 1.98 1.99 1.99 1.99 2.00 2.00 2.00 3.63
q(a) 2.22 2.22 1.54 2.78 2.63 2.50 2.22 1.82 1.54 1.33 1.96
n (10M19/m"3) 5.00 1.34 1.52 8.14 7.73 7.36 6.60 551 477 4.23 5.22
B(T) 1.00 0.31 0.23 1.23 1.14 1.06 0.90 0.68 0.55 0.45 0.99
beta | 8.03% 14.75%| 4.28% 4.65% 5.03% 6.00% 8.09% 10.34% 12.75% 4.20%
tau pulse=3*L/R 270 23.09 15.99 4.00 4.00 4.00 4.00 4.00 4.00 4.00 2.76
Re Cost 14.15 5.40 245! 2015 17.27 1494 10.78 6.28 4.06 2.81 13.97
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3cl10

b <A> scan <A> scan
<jota> 0.40 0.40 0.40 0.40 0.40 0.40 0.60 0.60 0.60 0.60 0.60 0.4
R (m) 1.45 1.01 1.16 1.38 1.59 1.80 1.10 1.36 1.45 1.63 1.86 2.94
<a> (m) 0.40 0.51 0.46 0.46 0.45 0.45 0.55 0.54 0.48 0.47 0.47 1.47
R/a 3.63 1.99 2.50 3.00 3.50 4.00 2.00 2.50 3.00 3.50 4.00 1.99
q(a) 2.22 2.22 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 1.54 2.22
n (10M19/m"3) 5.00 6.60 7.12 6.20 551 4,98 4.77 4.02 4.11 4.25 4.25 1.34
B(T) 1.00 0.90 0.98 0.99 1.00 1.01 0.55 0.56 0.63 0.74 0.85 0.31
beta #H# | 6.0000 6.13% 529% 4.67% 4.20%| 10.34% 8.64% 7.24% 574% 4.67% 8.03%
tau_pulse=3*L/R 2.70 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.35 3.52 3.89 23.09
Rel Cost 14.15| 10.78 13.07 1434 1588 17.55 4.06 4.26 5.27 8.27 1240 5.40
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Conclusions:

1) most sensitive parameter is aotaf
Increasing aotainb lower Cost

2) a solution cannot be obtained in the PBX-M
constraints without increasing aotanto ~0.46

3) decreasing dAndecreases Cost

aotan= 0.6, 8An-2.5 would
decrease Cost by factor of ~3.5 rel. to 3-c10B



