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• Look at variations on present 0907, 1017 modular coils
• Impact of background 1/R field in modular optimization
• Goal is to improve Imod/? cc,min (~Jmod,max), for comparable 

field error
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Model

• Specify a set of ITF values for fixed Ipol

- maintain ITF + ? Imod = 3Ipol

• Vary winding surface, modular coils and currents Imod

• Include penalty functions for ?cc = ? cc,min/ Imod, and ?min, 
e.g.,

p(?cc) = w e-? ?cc
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Reference modular coils

23.011.114.32.850.55I1 = -469.7,
I2 = -485.2,
I3 = -494.5,
I4 = -517.8
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23.312.314.82.610.61-48830101017
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•Reference 1017 is a continuation of modular solution 0907 with
coils 3 and 4 extended in R on the outboard side for NBI access

•For ITF = 0, try varying modular coil currents in optimization
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Include fixed 1/R field in modular optimization
•Consider ITF/ Imod <0

•Continue 0907 with modified penalty functions, variable modular currents

•Try to improve J = ? cc,min/Imod,max

22.812.719.4
(29.0)

2.280.54-559.3, -563.4,
-559.2, -552.8

1500**0122a2

23.412.419.5
(31.1)

2.860.63-600.3, -605.6,
-602.8, -599.3

2400*0122a3

23.211.013.4
(36.4)

2.550.57-48800907

? cp,min

(cm)
?min

(cm)
? cc,min

(cm)
J(kA/cm)

?Bmax

(%)
?Bavg

(%)
Imod

(kA)
ITF

(kA)
ID #

* ITF/3Ipol = 0.23,     ** ITF/3Ipol = 0.15
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Include fixed 1/R field in modular optimization
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•Consider ITF/ Imod > 0
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Extend modular coils 3 and 4 for NBI access
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8.03

7.38,
8.01

L1,
Lavg

(m)

21.49.315.7
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22.512.419.8
(29.5)
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-494.5, -517.8
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•Continue cases 0122a2 (ITF/Imod < 0) and 0124a1 (ITF/Imod > 0)
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0123a1 (ITF/Imod < 0) 0125a1 (ITF/Imod > 0)

Effect of background 1/R field on toroidal variation of
modulars for cases with coils 3 and 4 extended in radius
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Summary

• Improvements in modular coil current density and 
field errors are possible by prescribing a 1/R 
background field in modular optimization.

• Next – find the optimal 1/R field.


