S3, S2, S1 coil currents for 110201 coils        Neil Pomphrey 12/03/01

Table 1 shows coil currents corresponding to S3, S2, S1 plasma states using 110201 modular coils. Figure 1 shows overlays of the plasma boundaries and iota profiles for the various states.

Ron Hatcher generated an mgrid file using a coils file named coils.li383_110201a in Art’s area /u/ftp/pub/abrooks/NCSX_COIL_DATA/li383_1.4m/modular/11_02_01/

This file includes 5 PF coils and 18 TF coils. We consider the TF coils as a single group.

For the STELLOPT calculations, we use the first wall vvfw_surf.112701.vmec, stored in 

/u/ftp/pub/abrooks/NCSX_COIL_DATA/li383_1.4m/Firstwall

S3 Notes:
Piggy-back on Long-Poe’s S3 state using coil currents defined in his input file input.li383m27.3.k12.min. Since L-P used a different 1st wall boundary and his S3 state appears to be unstable to ballooning modes on surfaces 42-46 @ =0, we re-run the optimizer demanding stability to both ballooning and kink modes and tangency to the new 1st wall boundary. My initial run gave a stable plasma with lousy QA, so I decided to allow PF1 and PF2 to vary (rather than freezing them at zero). This improved the QA quite a bit. Note that the final not the 0.65 we are used to seeing. Iota control

Was not invoked; the optimizer has chosen to lock onto this solution, presumably for stability reasons. Perhaps this is why the QA is not great!. Note also the current in PF3 is large. This is artificial and can (almost certainly) be lowered by trading with other PF’s if necessary. 

S2 Notes:

Start with input.s3gen_a.min, and target ( 0. Although ballooning modes will be stable for the S2 state, they are still targeted buring the  ramp to ensure sensible connectivity of the S2 and S3 states w.r.t. the coil current change. Kink stability is still targeted.. Final state is denoted s2gen_c. The first wall constraint is not very well satisfied (VV-dist = -8.08e-3), but local well problems prevent this from being improved on restart. To improve one should go back to the first s2gen run and increase the VV weight instead of restarting the s3gen_a, b, or c files. However the advertised state is adequate for the engineering calculations.

S1 Notes:

Two S1 states are provided, with different edge iota values. In the first, I have tried to maintain (1) close to the edge value of the S2 state (0.65) by constraining (1) in the S1-generation runs. This leads to the state denoted  s1gen_4 with (1) = 0.59. For the second S1 configuration, I have not constrained the edge iota so it naturally drops below  ½.

Relevant output files are stored in /u/ftp/pub/pomphrey/M27.li383_110201a

Table 1
	State


	S3
	S2
	S1-version 1
	S1-version 2

	Run identifier


	s3gen_a
	s2gen_c
	s1gen_4
	s1gen_5

	Ip [kA]


	-174.25
	-174.25
	0.
	0.

	


	4.28
	0.
	0.
	0.

	Aspect Ratio


	4.24
	4.18
	4.44
	4.42

	FW-dist [m]


	+1.86e-4
	-8.08e-3
	-6.08e-3
	-9.41e-3

	(0)


	0.35
	0.40
	0.54
	0.37

	(1)


	0.60
	0.65
	0.59
	0.36

	2Bmn


	22.6 /(17.92)2
	13.6 /(17.92)2
	18.8 /(17.92)2
	12.7 /(17.92)2

	Kink


	Stable
	Stable
	N/A
	N/A

	Balloon


	Stable
	N/A
	N/A
	N/A

	I-Modular1 [A] 
	-5.7835e5
	-6.0738e5
	-7.2701e5
	-5.9739e5

	I-Modular2 [A]
	-6.4825e5
	-5.9808e5
	-7.2268e5
	-6.0600e5

	I-Modular3 [A]
	-5.4641e5
	-5.3315e5
	-6.3957e5
	-5.3056e5

	I-TF [A]


	-7.2478e4
	-7.9577e4
	+3.5274e4
	-8.3085e4

	I-PF1 [A]


	+2.6631e1
	+2.6631e1
	+2.6631e1
	+2.6631e1

	I-PF2 [A]


	-3.8911e1
	-3.8911e1
	-3.8911e1
	-3.8911e1

	I-PF3 [A]


	-1.3254e6
	+2.0742e5
	-2.9873e4
	+2.1478e5

	I-PF4 [A]


	+1.0367e5
	+3.3931e5
	+5.0943e3
	+2.1220e5

	I-PF5 [A]


	+3.1957e4
	-7.9236e4
	-6.7589e4
	-1.0932e5


Figure 1
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