'i) Check for updates

Journal of KIIT. Vol. 22, No. 3, pp. 101-108, Mar. 31, 2024. pISSN 1598-8619, elSSN 2093-7571 101
http://dx.doi.org/10.14801/kiit.2024.22.3.101

SAPYEE BAE ¥ N FA RS BA

, =[¢l

HY &

—

b

*

1>

* %

-0

Analysis of Dynamic RCS of Floating Wind Turbine by Sea State

Jin-Woo Bae*, In-Sik Choi**

o] = 021495 ARz o] AU xATARe] A S ol 3E A7UNo. 2021R111A3043120)

O oF
0 =

B =2dAM= 5“’6} JeidE 53 S BNl theto] dakst A4 Algdold, AWEA, 4954
3744 WHOE 52 RCS(DRCS, Dynamic Radar Cross Section) HIOJHE AL, o]& AZ-F34 d9 )4

H<l STFT(Short Time Furier Transform)E 2}-&3to] £4% AAE AAZh i3 3EE 3 (Wave height)
¢t 357](Wave period)E A% FA|314 Algd ol e Y 7“:(Coning angle)®t 39 F7](Coning
period) S M3INA TR, AHSAAAE 3D BH SHLOE FHsGon AYSAHg A= FH 9o
AAE 2E=2E JX]A‘]L‘](POSIHODEI)E ol g3t T I3 ] - G 2FERZTY G4
of Uete SYAe 238 Fas dEs sl tE AolE E4st 1 A3 37 WY B

FEE7E ST E Uehe A F717F STk e SdiAl A HYigd #H5ge] Aelvt
S7He Flsith

Abstract

In this paper, we present the Dynamic Radar Cross Section(DRCS) analysis results using Short Time Furier
Transform(STFT), which is one of time-frequency analysis methods. The DRCS of a floating wind turbine is obtained
from three different methods such as electromagnetic numerical simulation, indoor measurement and outdoor
measurements by sea state. The wave height and wave period by sea state were implemented by varying the coning
angle and coning period in the electromagnetic numerical simulation, and the indoor measurement was implemented
using a 3D motion platform, and the outdoor measurement was implemented using a styrofoam positioner installed on
the water surface. Differences in sea state were analysed by observing the flash and Doppler frequencies in the
obtained spectrogram images in the time-frequency domain. The results showed that the period of the flash envelope
increases with increasing sea state for all three methods, and the difference between the maximum and minimum of
the flash signal also increases.
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Table 1. Sea state

Sea Significant Modal period our
state[11] | wave height [m] [sec] method
0 0 75
1 0.02 75 1
2 0.3 75
3 0.88 75
4 1.88 88 5
5 325 9.7
6 50 124 3
7 75 15.0
8 115 16.4 4
9 14.0 200
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Table 2. Simulation parameter

Coning angle Coning period
Sea state
[degree] [sec]
1 1 1
2 3 2
3 8 3
4 15 4
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Table 3. 3D motion platform parameter

Up/Down Delay 1 Delay 2
Sea state :
Time [ms] [ms] [ms]
1 2000 1150 2300
2 4000 2150 4300
3 6000 3150 6300
4 8000 4150 8300
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