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Abstract : As the development of renewable energy expands internationally to cope with global warming and climate change, the share of wind power
generation has been gradually increasing. Although wind farms can produce electric power for 24 h a day compared to solar power plants, Their
interfere with the operation of nearby radars or communication equipment must be analyzed because large-scale wind power turbines are installed. This
study analyzed whether a land radio station can receive sufficient signals when a ship sailing outside the offshore wind farm transmits distress signals
on the VHF band. Based on the geographic information system digital map around the target area, wind turbine CAD model, and wind farm layout, the
area of interest and wind farm were modeled to enable numerical analysis. Among the high frequency analysis techniques suitable for radio wave
analysis in a wide area, a dedicated program applying physical optics (PO) and shooting and bouncing ray (SBR) techniques were used. Consequently,
the land radio station could receive the electromagnetic field above the threshold of the VHF receiver when a ship outside the offsShore wind farm
transmitted a distress communication signal. When the line of sight between the ships and the land station are completely blocked, the strength of the
received field decreases, but it is still above the threshold. Hence, although a wind farm is a huge complex, a land station can receive the electromagnetic

field from the ship’s VHF transmitter because the wave length of the VHF band is sufficiently long to have effects such as diffraction or reflection.
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Fig. 1. GIS map showing wind farm location.
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Table 2. Main parameters of wind turbine
Parameter Value
Rated power 8 MW
Number of blade 3
Blade material .
(Axis / Exterior) Steel / Composite
Blade length (1) 100 m
Hub height (h) 130 m
Tower max diameter (dM) 10 m

—

Fig. 2. Wind turbine CAD model with major dimensions.
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Fig. 3. Electromagnetic model of the project area near the wind

farm and analysis (TRx) point.
3. Mutgtd =4 du1t

Fig. 49} Fig 5% VHFUYd tigk 2712 Mono-
static RCS9} Bi-static RCSE LFEFATE Mono-static RCS+= 7
2Abste] FpAl At FUgk 9o RCSEH o] 1t
Aol ZHHel FgS A= oy, AbgkA|o] ZbE
w2 Aol vkAl AwE UERHTE Bistatic RCSE &7
BFEA AME e gAY Fald b
1S 1 4 e 4ot Fg 5& FEUH] A
do] & FES ulgtEe WS 052 AA)o R YAt
T7b oW wWEFo ® RkAL bR 3]dElE A& e

A ZF =71 vl A Bisstatic RCS:E ©EFA Y

=3
=
ol s JUoR Wk

A

AN

¢

M R
>~
o = S rE oo

-

=
fu
ofo

Fig. 5. Bi-static RCS of wind turbine at 156 MHz.
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Fig. 6. Received power from Tx (without wind farm).

Fig. 7. Received power from Tx (with wind farm).
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Table 4. Received power for 10 locations with the least received

power
Received power (dBm)
No. of CH16 CH70
position | Cihout | with | without with
turbine turbine turbine turbine
2001 -62.44 9591 -60.13 -96.67
2397 -52.24 -92.53 -61.02 -101.82
1455 -59.90 -92.05 -59.14 -96.73
1054 -59.69 -89.34 -57.74 -79.18
2029 -56.01 -87.14 -57.80 -73.18
899 -62.95 -87.07 -61.14 -111.30
3526 -56.14 -86.98 -58.20 -94.13
605 -65.48 -86.53 -57.38 -81.86
1285 -58.28 -86.16 -58.08 -104.31
1829 -63.60 -85.89 -58.08 -109.70
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Fig. 8. Ray path between TX (point 899) and RX without

wind farm.

Fig. 9. Ray path between TX (point 899) and RX with wind

farm.
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