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Overview

e Comparison of current sheet solutions for
2,3 & 4 period plasma with monotonic &
high shear

e 2 Period VMEC Studies

e 3 Period VMEC and AVAC Studies
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3 Period, Monotonic
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4 Period, Monotonic
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2 Period, High Shear
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3 Period, High Shear

Q
L Bt e B s B s B e s B B

s} =

—

AWB 9/23/98

oy

—

=
o

o~
o

figure

2

- u

poloidal

Current Potential

Max Value =

B.667 Max Err. 0.0BZ Mean Err. B6.BSE-D7 Var

2. 19E-01

Win Value : -2.19E-01

pc_3_bla.sadZp

Confours -

‘ LT k\ ‘\ T T K‘\\L\ \‘ T 1T \‘ T 1T

\

=

[

=

—

[aN}

o

pup Ln «© ~ c®]

toroidal - v

(o))

1.0

3.99E-02

A--1.79E-01
B--1.39E-01
lc=-9. 9RE-02
—|0=--5.98E-0Z2
JE--1.09E-02
fF= 1.99E-P2
—6- 5.08E-02
H= 9.98E-02
- 1.39E-01
- 1.7%E-01



4 Period, High Shear
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Summary of Current Sheet
Solutions

Plasma # Periods Errors, %] Current TF Current ]Current Crossing
Configuration Max Mean |Potential per Period |Inboard Midplane
1/2 Range |MA MA
Monotonic
gas2_aba 2] 2.07 0.08 0.092 3.750 2.76
gas3_n83a 3] 1.28 0.07 0.131 2.500 3.93
gas4_a8a 4 2.72 0.17 0.100 1.875 2.99
High Shear
gas2_bla 2] 0.99 0.08 0.137 3.750 4.11
gas3_bila 3] 0.66 0.08 0.219 2.500 6.57
gas4 bla 4] 1.46 0.10 0.104 1.875 3.12
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Coil Design Approach

e Discretize vacuum current sheet solution for
saddle and/or helical on 20 cm conforming
surface

e UseAVAC/VMEC to verify vacuum
surfaces

 Add PF Field and/or optimize coils currents
for finite-b

e Use VMEC to verify reconstruction
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lmproved 3 Period, High Shear
In Vacuum
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Helical Collswith 30% TF
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QAS3 c10c with Saddles
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QAS3 c10c with Saddles
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S3 ¢10c with Saddles
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QAS3 c10c with Helicals
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QAS3 c10c with Helicals
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S3 ¢10c with Helicals

QA

v
lig
i
il
Vm\‘\v{

,M/,MMI/M//./ Se————— 7 \\‘\\

888888888

EEEEEEEEE

8 1.0 1.2 14 1.6 1.8 2.0 B.2

19

AWB 9/23/98



VMEC Reconstruction

Fixed Saddles Helicals
Boundary| Colls Coils
R, axis 1.486 1.484 1.477
Aspect Ratio 3.432 3.332 3.273
Volume 5.269 5.916 5.684
iota, s=0 0.044 0.067 0.046
iota, s=1 0.250] 0.236 0.289]
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AV AC Vacuum Surfaces

S3 ¢10c with Helicals
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AV AC Vacuum Surfaces

S3 ¢10c with Helicals
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QAS3 clO0awith Helicals & EF
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QAS3 clO0awith Helicals & EF
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S3 clO0awith Helicals & EF
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VMEC Reconstruction

QAS3 cl0a

Fixed Boundary

Helicals with EF

R, axis

beta

Aspect Ratio
Volume
lota, s=0
lota, s=1

1.612
3.920
3.430
5.270
0.250
0.469

1.553
4.459
3.195
5.570
0.278
0.600
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QAS2 d9%e with Saddles
at Full b
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QAS2 d9%e with Saddles
at Full b
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