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The Design of the MST Reversed Field Pinch.* Y. 
HO, R.N. DEXTER, D.W. KERST, T.W.LOVELL, S.C. 
PRAGER, and J.C. SPROTT, University of 
Wisconsin-Madison--The MST (Madison Symmetric Torus) 
experiment at Wisconsin will soon begin construction. 
The device (R=1.5 meters, vacuum vessel minor 
radius=52 cm) is designed to facilitate the exchange 
of internal shells (a-32 cm) for boundary condition 
studies. Detailed calculations have been performed 
on key design issues involving field errors, circuit 
modeling, and gaps/liner protection. Field error 
levels are calculated to be extremely small since we 
use the thick conducting vacuum vessel as the 
toroidal-and poloidal field windings, employ large 
current-feed flanges in both systems, employ a 
double-shell system and limit all portholes in the 
shell to no greater than 1-1/4" diameter. 
Extrapolation from present devices indicates that we 
should be able to achieve 400 KA plasma currents for 
-40 msec with the 32 cm shell. Electrical testing of 

our gap protection scheme in the presence of plasma 
is underway. The current goal is to run without a 
continous liner, although we are planning for that 

contingency. More details of our final design will 

be presented. 

*This work is supported be the U.S.D.C.E. 



INTRODUCTION 

Scientific goals: 
1) Boundary condition studies: 

Determine sheil effects on R.F.P. stability, 
fluctuations, sustainment, confinement, and 
transport. 

2) q - scaling studies: 

comparative studies of stability and confinement 

as plasma configuration varies from R.F.P. to 
non-reversed pinch to Tokamak. 

Requirements placed on MST: 

.Minimal field error so plasma boundary effect 
can be compared 

adopted criteria: all field-error-produced 
bump on magnetic surface < 1 cm 

total radial distance 
covered by islands produced 

by sum over all predictable 
field-error < 1/10 minor rad. 

( 3cm) 

.Easy diagnostic access to facilitate measurement of 

fluctuations and other relevant quantities . 
• Expeditious exchange of internal shells. 

, 



present 

1986 

]987 

APPROX. SCHEDUAL 

Technical Review 

Begin construction of VCV 

Thick shell design and drafting 

Install VCV 

R. F. P. operation (no shell experiment) 
Install thick shell 
Thick shell experiment 
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ESTIMATE OF RFP PLASMA PARAMETERS 

Major radius: 

Minor radius: 

Toroidal plasma current: 

Electron temperature: 

Electron density: 

Confinement time: 

Plasma inductance: 

Poloidal flux: 

Toroidal loop voltage: 

Nominal pulse length: 

Average toroidal field: 

Toroidal field at wall: 

Ro - 1.56 meters 

a .. 0.32 meters 

Ip - 400 itA 

T - 400 eV eo 
n -

"tE =- 2 msec 

� - 1.1 volt-sec 

V.1 =- 20 volts 

T .. 40 msec 

<B�> c 0.19 tesla 

B�W .. -0.016 tesla 
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