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Estimation of Electromagnetic Parameters of Cable Steel
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Abstract— Power losses related to the skin-effect, induced eddy currents and hysteresis losses,
are all very important electromagnetic phenomena to consider in the design of high-voltage AC
power cables [3]. Due to the complicated structure of these cables, which consist of a variety of
material constituents and multiply twisted conductor bundles, it is a non-trivial task to accu-
rately predict the effect of these loss mechanisms. Presently, it is for this purpose that analytical
techniques [4] as well as numerical techniques based on Finite Element Modeling [1, 2] and the
Method of Moments [5] are being developed.
In this presentation, we will address the problem of accurately estimating the conductivity as
well as the magnetic hysteresis of the cable steel armour, as an important input parameter in the
above mentioned modeling quest. In particular, we will address the problem of estimating the
electromagnetic parameters of the armour with proper account taken to the dimensionality of
the test object. A test transformer is built on a single straight wire of magnetic armour steel and
wound with very thin copper wires. The transformer is modeled based on the conductivity of the
steel and a linearization of the magnetic hysteresis by using a complex valued permeability. The
parameters are then determined as an inverse problem based on measurement data and a localy
convex optimization. Future work is aiming to validate the accuracy of the estimation based on
a numerical simulation of the non-linear hysteresis phenomena.
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Figure 1: Test transformer based on the conductivity and the permeability of the steel.
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