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Abstract The authors have investigated an underwater wireless radio communication system using an annular concrete
column employed as the support structure of a spar-type floating offshore wind turbine. By utilizing the annular concrete column
as a transmission path for electromagnetic waves, it has been shown that the severe attenuation of electromagnetic waves in
seawater, which has high electrical conductivity, can be suppressed.

In this paper, electromagnetic field analyses are performed using the Method of Moments (MoM) and the MoM combined
with the Multilevel Fast Multipole Method (MLFMM) in order to clarify the propagation characteristics of electromagnetic
waves inside the annular concrete column. Specifically, the effects of the moisture content of concrete on the electromagnetic
field distribution and the influence of rebar arrangement on electromagnetic wave propagation characteristics are investigated.

Keywords Underwater Wireless Communication, Floating Offshore Wind Power Generation, Annular Concrete Column,
Electromagnetic Wave Propagation, Method of Moments (MoM), Reinforcing Bar
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