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Abstract 
 
If the wireless communication is feasible in the concrete structure of power plants, it is effective for us to 

reduce the construction cost, improve the placement of equipment and change facilities easily. In buildings of 
such a power plant, the reinforced concrete (RC) walls might be more than one meter in thickness, with high 
rebar density. Therefore, radio wave transmission over this kind of concrete walls was studied to discuss 
feasibility. Aperture parts of walls, such as doors, whose thickness is less than transmission distances, are 
considered by the Finite-Difference Time-Domain (FDTD) calculations, and experiments with the similar 
structure in the actual building. As a result of the calculations and the experiments, we confirmed that the 
transmission radio wave over the RC structure would be feasible with lower frequency and vertically placed 
dipole antenna.   
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Fig. 1 FDTD simulation model 

 
Fig. 2 Antenna element and feeding point 
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Fig. 3 Evaluation area 
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Fig. 4 Top view of the anechoic chamber 
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Fig. 5 Positions of AP and STs 
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Fig. 6 FDTD simulation model of front chamber 
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Fig. 7 Electric field strength on 980MHz 

 

 

Fig. 8 Electric field strength on 2400MHz 

 

 
Fig. 9 Electric field strength on 5000MHz 
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Fig. 10 Histograms of electric field strength in case of free 

space and in case of objects (980MHz) 

 
Fig. 11 Histograms of electric field strength in case of 

free space and in case of objects (2400MHz) 

 

Fig. 12 Histograms of electric field strength in case of 

free space and in case of objects (5000MHz) 
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Fig. 13  FDTD simulation result of front chamber 
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Fig. 14 Comparison of simulated electric field strength 

values on Fig. 5(d) to measured ones (z=0.8m) 

 

Fig. 15 Comparison of simulated electric field strength 

values on Fig. 5(d) to measured ones (z=1.05m) 

 

Fig. 16 Comparison of simulated electric field strength 

values on Fig. 5(d) to measured ones (z=1.55m) 
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Fig. 17 Comparison of simulated electric field strength 

values on Fig. 5(b) to measured ones (z=0.8m) 

 

Fig. 18 Comparison of simulated electric field strength 

values on Fig. 5(b) to measured ones (z=1.05m) 

 

 

Fig. 19 Comparison of simulated electric field strength 

values on Fig. 5(b) to measured ones (z=1.55m) 
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Table 2 Estimated transmission radio wave minimum 

power in 90 % of evaluation area  
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