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@ PEGAsus Mission: Explore plasma limits as AA1

« Stability and confinement at high 1/l

* Limits on by and Iy/lis as AL
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Pecasus has produced high-by, ultralow-A plasmas
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“Soft limit” of Ip/ly 1 associated with tearing modes

* Limit on lp/ltf is not abrupt or disruptive

» Resistive MHD instabilities degrade plasma as TF &
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Path to high b and I,/li: mitigate early MHD
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* Ip > s regime accessed via suppression of tearing modes

- Ohmic heating: Ip > It fi high by, low g

* Approaches and tools to increase I/l

- Transiently increase q during startup
= B(t)

- Manipulate current profile
= position/shape control

= Bq(t)

- Reduce h before low-order rationals appear

= position/shape control
= RF heating (HHFW)
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@ Overview of PEGasus Phase Il upgrades

» Power supplies replaced - waveform control now available
- Switching power amplifiers provide waveform control
= with significant help fromthe HIT group
- 6 MJ low voltage electrolytic capacitors installed
- Stray field “flux catcher” installed for public safety

e

» Low-inductance toroidal field centerstack installed
- Providestime-variable TF
- Maximum By increased 3x

- New TF joint structures implemented

 Lab infrastructure improved or replaced
- Lab completely rebuilt from “green field”
- Screen room installed for control and data acquisition
- New control system and code implemented

QP1.068 - Quinn et al.
QP1.069 - Burke et al.
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TSC simulations used to guide exploitation of new capabilities

» TSC model developed for PEGASUS
- Redlistic constraints on coils
- Detailed wall model
- Reasonable match to
Phase | fiducial plasma

e |nitial simulations |p ~ 0.3 MA
- dlp/dt =20 MA/s

- All coilswithin PS limits

- Stored energy increased
4x over 0.15 MA fiducid

- Flux swing of 85 mWb
matches expectations

e Fast TF rampdown also modeled
- Provides access to higher b

- Generation of significant Jeqge and I

QP1.067 - Eidietis et al.
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Stable equilibria exist at Ip/lyy 2

« DCON used to evaluate stability of high 15/l

Poloidal Flux * Initial studies: equilibria with I/l > 3 stable
- R to all modes except resistive interchange
Equilibrium
Parameters » Further studies to include effects of:
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@ Capacitor banks installed in outside vault
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Laboratory reconfiguration is complete
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Low power operations have begun

Low-power TF impulse test

 Currently Coil
- First power put through new TF coil 0 Voltage
- EF coil packstested to 15 KA @
- EF buswork improvements implemented 2 100k
* November-December 0 !
- Continue power / stress/ cross-field testing *TCoi
6 Current
» December-January S 4-
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Summary

* PEGASUS is an ultra-low A ST with a mission to explore plasma limitsas A £ 1

* Phase | of plasma operations has demonstrated high bt and |,=Iif ohmically

» Upgrades will increase experimental flexibility and power

* Initial simulations using TSC and DCON indicate a path to stable, high Iy/li equilibria

 Lab reconfiguration is complete and power testing has begun
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PEGASUS poster presentations on Thursday morning

QP1.066 - Unterberg
Low-q Operation in an Ultra-Low-Aspect-Ratio Torus

QP1.067 - Eidietis
Modeling PEcasus Plasmas with TSC

QP1.068 - Quinn
Pecasus Facility Upgrades

QP1.069 - Burke
Upgraded Diagnostics and Control Systems for the
PeEGAsus Toroidal Experiment
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