Non-Axisymmetic Currents In Passive Plates

With passive plate jumpers removed, net non-axisymmetric currents flow in plates. Taking a crude plasma model (rectangular cross section) used by ORNL during the project design, the field B due to the plasma, normal to the plates, can be estimated, along with the initial value of the flux =B*A linked by a path around the periphery of the plate. 
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Then the current induced around the periphery of the plate can be estimated by ∆I=∆/L, where L is estimated via:

L = 0.004 * {a * ln(2a/) + b * ln(2b/) + 2 * sqrt(a^2+b^2) – a* arcsinh(a/b)-b*arcsinh(b/a)-2*(a+b)+µ/4*(a+b)}

Where:

a, b = sides of rectangular loop of conductor in cm

 = cross section of conductor = cm^2, assumed square conductor with width equal to thickness of plate

µ = 1

L = inductance in µH

(from Grover, p. 60, eq. 58)
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Non-Axisymmetric Currents and Forces in Passive Plates

Forces of primary interest are those due to the poloidal current which form torsional couples and act in opposite directions on the supports at the ends of the plates. 
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Forces are all less than the original design condition

