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Overview

 Integrated Control Design Concept

e NSTX Model Validation

e Vertical Control Closed Loop Gain Space
 NSTX shape simulator
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Integrated Plasma Control Tools Allow

Systematic Design and Testing of Controllers
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Simulator Complexity Depends on

Phenomena Being Modeled
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Simulator Complexity Depends on

Phenomena Being Modeled
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NSTX Single Coil Oscillatory Tests Provide
Validation of Coil and Diagnostic Models
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NSTX Physics Model Validation

Triggered VDE experiment
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growth rates are similar
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Vertical Control Gain Space Modeling

 Full linearized, EFIT derived, model

e PID controller Shape voltage | |
. Input

— Arbitrary Input, Flux or Zp L 3 lVin diag , IZ::::r
 Simplified Linear Power Supply ’ nstx_system  Output_select
e Ability to:

' X’ = Ax+Bu - X’ = Ax+Bu <
Det . tabl . y = Cx+Du y = Cx+Du

a etermine stable gain space simple PS nstx_Z_control

— Vary stability parameter 7‘

- Vary model parameters to study influence Controller Parameters
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— Linear analysis, no inclusion of PS and PCS non-linearities
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NSTX Equilibrium

Flux

Current Density

Vacuum Field
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Gp [V/WDb]

Vertical Conirol Gain Space for Nominal System

IanIt: d(I)= q)pppu2 - q)ppp12

Nominal Case

Contours of Closed Loop Gamma 107167
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Model Passive Plate Greatly Shields Flux Signal
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Increase Growth Rate Reduces Operational Space

IanIt: d(I)= q)pppu2 - q)ppp12

Nominal Case Increase Growth Rate x 5 (40s1)
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NSTX Plasma Shape Simulator
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NSTX Plasma Shape Simulator
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Summary

The DIII-D svite of Integrated control design tools is being
validated and developed for use in NSTX controller development

These tools allow development of sophisticated control systems
with little or no experimental time

Status:
— Vdalidation of most sub-models complete
— Complete simulation model being validated

— Has been used to simulate: VDE's, vertical stability gains, solenoid less
operation (DINA)

Future development:
— Final validation of PP model & vertical control PCS fransfer functions
— PCS simserver development for control algorithm development

— Application to control problems in NSTX PCS
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