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Free-Boundary Modeling of NSTX-Upgrade Scenarios!

Overview 

•  Summary of TRANSP runs is in a spreadsheet: 
–  /p/nstxsdev/NSTXU/summary/Rev0/UpgradeScenarioModelling_RevX.xls 
–  Sheet “OptimalScenarios” lists parameters of selected/recommended 

TRANSP runs. 
–  Other sheets have the complete listing of runs. 
–  Each sheet is for a given plasma boundary shape and toroidal field: 

•  Each sheet corresponds to a g-eqdsk file in: /p/nstxsdev/NSTXU/EquilibriumStudies/
ISOLVERgFiles. 

•  These files generate by idl ISOLVER using NSTX-U coils.  

–  Within each sheet, sorted by the beam configuration, then by plasma 
current, beam voltages, other parameters. 

•  Equilibria in geqdsk format: 
–  Directly from trxpl: /p/nstxsdev/NSTXU/StabilityStudies/TRANSP_gFiles 

•  Note, parallel current profile at the edge can sometimes be funny in these. 
–  Using corrected parallel current profile, fixed boundary:                             

 /p/nstxsdev/NSTXU/StabilityStudies/CHEASEOutput 
•  Field outside the separatrix is incorrect. 
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Shapes Considered 

•  Used 5 shapes in simulations: 
–  4 cases at high triangularity and 

various outer gaps. 
–  These are aspect ratios  

1.81,1.75,1.73,1.71, corresponding 
to 20,15,10, and 5 cm outer gaps. 

•  A single LSN case w/ 10 cm 
outer gap. 
–  Highest aspect ratio of all 

considered. 

•  Actual shape generated by 
ISOLVER-TRANSP will deviate 
depending on the pressure and 
current profiles, coil currents. 
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Scans in the Recommended Data Set 

•  5 & 6 source fully non-inductive at 1.0 T. 
–  6-source, 1.0 T, 1.0 MA case 142301D48 may be considered “baseline” 

•  4 source @ 1.0 T 
–  Fully non-inductive cases with 4 beam configurations (IP varies) 
–  IP=800 kA partial inductive with 4 beam configurations (fNI varies). 

•  4 source @ 0.75 T 
–  Fully non-inductive cases with 4 beam configurations (IP varies) 
–  IP=750 kA partial inductive with 4 beam configurations (fNI varies). 

•  Higher current, partial inductive, qmin>1, cases with various 
beam voltages at 1.0 T. 

•  Injected power and fGW scans at 2 MA, 1 T. 
–  These often evolve to qmin<1. 

•  Sustained (qmin>1) high-βT with BT=0.55 T. 
–  Various beam voltages and outer gap. 
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Recommended 5 and 6 Source fNI=100% Scenarios at 
Various Fields, Currents, and Beam Voltages 
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Recommended 0.75 T, fNI=100% Scenarios with 4 Sources, 
15 cm Outer Gap 
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Recommended Partial Inductive 0.75 T, 750 kA Scenarios 
with 4 Sources, 15 cm Outer Gap 
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Recommended 1T fNI=100% Scenarios with 4 Sources, 15 
cm Outer Gap 
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Recommended Partial Inductive 1.0 T, 800 kA Scenarios 
with 4 Sources, 15 cm Outer Gap 



Free-Boundary Modeling of NSTX-Upgrade Scenarios!

Recommended Sustained High-βT Scenarios with Relaxed 
qmin>1 and βN<βN,with-wall 
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High Current, Elevated qmin (qmin>1) for A=1.75, 1 T, 5 & 6 
Source Operation, Different Beam Voltage 
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Beam Voltage and fGW Scan at Highest Field and Current, 10 
cm Outer Gap 
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Comparison of Scenarios to Existing Data (I) 
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Comparison of Scenarios to Existing Data (II) 


