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A New Concept of Magnetic Cable for Safe Mobile Power Delivery
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ABSTRACT

A magnetic cable that can safely deliver high frequency AC electric power in flammable or sensitive
workplaces by preventing from arcs and electric shocks is firstly proposed in this paper. Several new magnetic
cable structures with magnetic shields, which are composed of such cancel coil, cancel copper plate, and cancel
copper pipe, were compactly implemented by considering and analyzing fringe field and thus the parallel leakage
flux is drastically reduced. The output power and efficiency of a prototype magnetic cable with 1.5 m length
and 5 cm gap were measured as 353.8 W and 68 %, where the source current and switching frequency were
10 Amms and 20 kHz respectively. The proposed magnetic cables are fully analyzed and verified by
finite-element method (FEM) simulations and experiments. The results are in a good agreement.

Key Words : Magnetic cable, Mobile power delivery, Magnetic shields
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Table 1 The statistics of domestic electric accident
2003 2004 2005 2006

633 455 430 448

47 54 43 45

A (W) 42 87 78 56
FIAgA (F) 18 37 14 24
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Fig. 1 A concept of the magnetic cable
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Fig. 2 (a) The equivalent magnetic circuit of the
magnetic cable
(b) The simplified equivalent magnetic circuit
of the magnetic cable
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(c) The magnetic cable with the cancel core
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Fig. 5 (a) The magnetic cable with the square-type
cancel copper pipe
(b) The magnetic cable with the cylinder-type
cancel copper pipe
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Fig. 7 The magnetic flux density inside the magnetic
cable along the relative permeability
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Fig. 9 Simulation results of the open-circuit output
voltage along the thickness of the cancel
copper plate
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