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Abstract — The wave spectrum was generated from wave data measured at the Chagwi-do site in Jeju, where a
10MW class floating wave-offshore wind hybrid power generation system will be installed. The latching con-
trol technology (Sheng et al.[2015]) was applied in order to improve the extracted power from WEC (Wave
Energy Converter), which is heaving in corresponding irregular waves. The peak period as a representative
value of irregular waves was used when we determined the latching duration. From the numerical results in the
time-domain analysis, the latching control technology can significantly improve the extracted power about 50%.

Keywords: Wave Energy Converter(¥}=%17]), Heave Motion(5*#}s-5), Latching Control(2} % Ao,

Power Take-Off(3+]5-2744]), Resonance(3 %)
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Fig. 1. Conceptual design of hybrid power generation platform.
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Fig. 2. Installation site of hybrid power generation platform (126.08°E, 33.33°N).
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Fig. 3. Comparison of measured spectrum and JONSWAP spectrum.
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Table 1. Distribution of the wave heights and periods from measured data from 2004. 1. to 2008. 1

Hs|0 025 (075 [1.25 [1.75 (225 (275 |[3.25 (3.75 [4.25 (475 [5.25 (575 (6.25 [6.75 (7.25 Sum Prop
Tp ~0.25| ~0.75| ~1.25| ~1.75| ~2.25| ~2.75| ~3.25| ~3.75| ~4.25| ~4.75| ~5.25| ~5.75| ~6.25| ~6.75| ~7.25| ~7.75 (%)
20~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
18~20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
16~18 0 10 16 26 22 1 25 22 6 8 6 0 0 0 0 0 152 0.43
14~16 0 10 38 69 64 38 29 22 15 13 3 1 0 0 0 0 302 0.86
12~14 11 120 | 134 65 110 | 126 86 31 10 4 3 1 2 3 2 0 706 2.01
10~12 13 236 | 244 | 190 | 105 72 27 37 42 91 68 22 0 0 0 0 1147 327
08~10 70 448 | 600 | 477 | 313 | 205 | 333 | 244 88 35 5 0 0 0 0 0 2908 8.29
06~08 238 | 3065 | 3612 | 2642 | 1976 | 682 | 168 32 2 0 0 0 0 0 0 0 12417 | 3541
04~06 724 | 8414 | 4210 | 1225 | 84 2 0 0 0 0 0 0 0 0 0 0 14659 | 41.81
02~04 556 | 2097 | 118 0 0 0 0 0 0 0 0 0 0 0 0 0 2771 7.90
00~02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
SUM 1612 | 14400 | 8972 | 4694 | 2674 | 1226 | 668 388 163 151 85 24 2 3 2 0 35062
Prop(%) 460 [41.07 [2559 1339 | 763 | 350 | 1.91 | 111 | 046 | 043 [ 024 | 0.07 | 0.01 | 0.01 | 0.01 | 0.00
Accu 1612 | 16012 | 24984 | 29678 | 32352 | 33578 | 34246 | 33966 | 34129 | 34280 | 34365 | 34389 | 34391 | 34394 | 34396 | 34394
Accu Prop(%) | 460 |45.67 |71.26 | 84.64 | 92.27 |95.77 | 97.67 | 96.87 | 97.34 [ 97.77 | 98.01 | 98.08 | 98.09 [ 98.09 | 98.10 | 98.09
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Fig. 4. Definition sketch of a WEC in irregular waves.
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Fig. 8. Comparison of heave velocity between latching control and
no-latching control in irregular waves for 7)., = 0.84s, c7, = 20 KN/(m/s),
H,=1.0m, T,=6.67s.
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(m/s), H,=1.0m, T, = 6.67s.
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