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Overview

e Status

— Little progress since last project meeting
— Effort just getting under way

 Plans

— Begin to compare various options by evaluating
* Coupling Matrix
* Impact on Bn at plasma boundary
* Current Requirements ( Power Requirements? )

— Focus on trim coils for Modular Coils ( 1017 design )

* Locate trim coils where engineering feasible — inside or outside
of modular coil/support structure

— Strive for simplicity of coil design
 Single layer of coils ( multiple sets of helicals not attractive )
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L1383 Targeted Resonances
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What can we do with Existing Coils?

Demis Strickler's Modular cdisi383 1017

Wayne Reiersen's 12/07/00 Design

Modl Mod?2 Mod3 Mod4 PF1 PF2 PH PF6 PF7
Bnlt s ida’'
Boundary 1 260E-08 115E-07 9.71E-08 823E-(8 587E-08 6.05E- 361E-09 9.77E-09 160E-07 207E-07
ds 2/
92 092 0019 -139E-(8 -2.20E-9 -487E-09 289E-(8 -125E-08 437E-M 2.30E-09 -618E-10 -156E-07 -152E-07
51 063 0318 104E-9 -391E-9 -102E-08 125E-09 -500E-09 112E-09 176E-10 -119E-09 -1.79E-(8 -781E-09
6.1 029 0286 507E-10 -101E-9 -163E-09 6.59E-10 168E-09 TATE-11 191E-11 -210E-10 258E-10 231E-09
71 008 0399 6.68E-12 -518E-12 524E-11 -162E-12 -393E-11 -249E-12 651E-14 7.79E-12 -440E-11 -113E-10
B.n(gauss) for ds=05
92 092 0019 -469 -13114 -4983 711 -177 346 393 -395.1 -256 -4l
51 063 0318 6249 -7382 -237.7 1642.7 -2933 1347 5140 -204.7 -2228 -6631
6.1 029 0286 12816 -28634 -1492.7 31213 8736 20255 47348 -1161.2 154550 22413
71 008 0399 973882 -572624 463431 @ -12693210 -373356 -608413 1388022.2 313263 -90856.9 -456695
Ic(KA) for ds=.05
92 092 0019 -180.3 -11368 -5131 865 -2005 5719 1087.1 -4045.6 -160 -165
51 063 0318 24022 -6399 -2448 19971 -499.7 22274 142296 -20964 -1395 -3200
6.1 029 0286 49271 -2482.1 -1537.2 37948 14883 334865 1310753 -118906 9675.7 10815

Data examines only how each coil impacts each resonance

20 gauss = 0.1 % Avg Field Error at 2 T
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Earlier Helical Windings
Demand less current 1f located close to plasma,
but impact boundary less 1f located further away
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Stellaratr Like Windings 5 cm offse pplasma 30cm offse from plasma

mdn2 m5nl mé6nl m7nl mn2 m5nl menl m7nl
Bnic s i’
Bounday 1 20009E-06  17986E-06  19992E-06  19953E-06 | 10785E-07  23484E-07  20911E-07  16246E-07
ds2/c
92 092 0019 | 000011146 29264E-06  39664E-06  12569E-05 | 69095E-06  20833E-06  23832E-06  33619E-06
51 063 0318 3202E-06  3688lE-06  13115E-06  35772E-06 4559E-07 69211E-0r  56317E-O07  56836E-07
6.1 029 0286 | 33806E-08  56878E-08  42023E-07  46446E-08 | 64807E-08 1956E-B  51685E-08  3.7801E-08
71 008 | 0399 | 14875E-08  15454E-B  14573E-09  63322E-09 | 58222E-11  12565E-10  16534E-10  54377E-11
B.n(gauss) for ds=05
92 092 0019 04 154 126 40 04 28 22 12
51 063 0318 152 122 381 139 59 85 93 71
6.1 029 0286 1479.7 7906 1189 10740 416 3002 1011 1074
71 008 0399 33629 29096 342963 78776 4630938 467250 316182 746915
lc(KA) for ds=05
92 092 0019 002 09 06 02 04 12 10 07
51 063 0318 08 0.7 19 0.7 55 36 44 44
6.1 029 0286 740 440 59 538 386 1278 484 66.1




Options to be evaluated

* Array of simple window pane coils (saddles)
— Offset from coil winding surface
— Where do they want to be on winding surface?
— Can one set provided needed flexibility?

* Reverse Engineered coils targeting individual
resonances on individual surfaces
— Use existing codes ( NESCOIL, etc )
— Vary topology — Wavy PF, Modular, Saddle
— Potentially more complicated and numerous

 May need to develop new tools to optimize above
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Modular Coils 1017 Winding Surface

______

Coils on phi=0. plane
moved out for NB access
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Sample Window Pane Array

li383 Window Fane Hrray
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Summary

* Work 1n progress
» Parallel effort by Ron Hatcher also getting
underway
— Need to agree on common basis for comparison of
options
 In practice, will need to extract from PIES values
of ds to target for each resonance

— Used with coupling matrix to set trim currents for each
plasma state
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