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Outline

• Introduction: Importance of high pressure plasmas to

fusion and motivation for active control

• MHD limits to high-pressure operation: kink modes

• HBT-EP passive and active control systems

• Passive and active HBT-EP control experiments to

reach higher pressure and current operation

• Optimizing kink mode feedback systems: ideal wall

performance



Goal:  Improve Performance of Fusion

Systems via MHD Instability Control

Approach:  Understand the basic physics of

macroscopic, performance limiting MHD instabilities

and their active and passive control.

Use this knowledge to improve operational pressure

limits and hence power output

for future fusion energy systems.

Study physics of these issues in a flexible small machine

test bed enviroment with MHD relevant plasmas and apply

knowledge and tools developed to larger fusion experiments

(DIII-D, NSTX, FIRE, ITER)

















Optimized Feedback:

Approaching the Ideal Wall limit

• Theory and modeling tell us that minimizing the control coil-

resistive wall coupling (mutual inductance) while increasing

control coil-plasma coupling leads to better feedback

performance

• And minimizing sensor coil-control coil coupling increases

performance

• New goal is “optimized” system with both of these features

able to perform at the ideal wall limit









Summary

• High plasma pressure and current operational limits due to

MHD kink modes can be surpassed using a combination of

passive wall stabilization and active feedback control.

• HBT-EP experiments have demonstrated:

n Wall stabilization of the ideal kink using a segmented

wall

n Feedback control of the RWM and disruption

suppression
n Implementation and initial experiments with an optimized

feedback configuration

n Benchmarking of the VALEN RWM control code


