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Plasma Configurations Analyzed

� II75 - A=4.8, high iota

� LI383 - A=4.4, medium iota

� II283 - A=3.3, 2 field periods
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Coil Optimization Model

� 7 modular coils per period (11 for 2-FP case)

� Coils constrained to winding surface
� Winding law φ = φ(θ) given by Fourier series

� Variables include Ns coefficients of winding surface and
Nφ coefficients of coil φ-variation for each unique modular
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Target Functions in Optimization

� Error in normal component of magnetic field (BNORM) at
plasma edge (VMEC)

� Minimum separation penalty for adjacent coils - ∆cc

� Lengths of individual coils - Lc

� Minimum separation between coils and plasma - ∆cp

� Minimum radius of curvature - ρc (future)
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Summary of Results

Y?17.0415.447.400.931.40267110706a5II283

Y4.221.7315.022.540.550.7121970705a1LI383

Y2.921.9111.593.680.670.9522570613a5II75
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Modular Coil Optimization for II75

21.9011.592.880.660.96922*0613a5

17.8911.765.951.241.727160613a4

18.0210.187.881.552.05516*0613a3

19.876.6324.404.496.50510*0613a2

26.117.2337.198.9314.285100613a1
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* Vary winding surface coefficients
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Change in Winding Surface with Coil Optimization
(v = 1/2)

FinalInitial
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Change in Winding Surface with Coil Optimization
(v = 3/4)

Initial Final
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Change in Winding Surface with Coil Optimization
(v = 1)

Initial Final
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Modular Coils on Initial Winding Surface
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Modular Coils for II75

Final Solution
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Modular Coils-II75

7 Coils / Period - 10 x 16-cm Xsec
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B-normal Error for II75
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Free-boundary Reconstruction of II75
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v = 1/2 v = 1

Modular Coil Optimization for LI383
Final Winding Surface
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Modular Coils for LI383
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B-normal Error for LI383
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Free-boundary Reconstruction of LI383
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Modular Coil Optimization for II283

17.0415.447.400.931.4012326*75

15.6211.878.231.031.5310718*74

19.2713.787.441.131.56711873

19.0513.198.481.341.868518*52

19.116.107.952.072.59491851

19.0616.5738.109.4614.8601850
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Modular Coil Optimization for II283
Final Winding Surface

v = 1/2 v = 1
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Modular Coils for II283
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B-normal Error for II283
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Modular Coils for NCSX Configurations

� Solutions have been found for II75 and
LI383 with 7 coils per period that
reconstruct reasonably well.

� Two field period case II283 is still under
investigation.

� Need to target minimum radius of curvature
and consider multi-filament optimization.


