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Analysis of Electromagnetic Interference Caused by Leaky Line-Current in
Vertically Placed Cable Trays in Nuclear Power Plants
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Abstract

An analytical interpretation of the electromagnetic interference between open cable trays vertically placed in a nuclear power plant
is presented using a mode-matching method. The cable trays were modeled by considering the various structural parameters.
Subsequently, the electric and magnetic fields and the electromagnetic sources were derived using the Helmholtz equation in conjunction
with the superposition principle. After dividing the overall analyzed space into multiple sub-regions, the continuities of the electric and
magnetic fields were applied to the interfaces between the sub-regions to compute the modal coefficients included in the electric field
expressions. The proposed mode-matching method was verified by checking the convergence of the electric field at certain interesting
points and comparing the electric field derived from the mode-matching method with that calculated from a commercial electromagnetic
simulator. Furthermore, the electromagnetic interference caused by the type and number of electromagnetic sources, and the distances
between the later walls and cable trays were investigated. The results of this study provide valuable information to alleviate the electro-
magnetic interference between the open cable trays in a nuclear power plant.
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