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Abstract — In this study, we discussed the characteristics of wave energy resources using long-term ocean wave
observation data in the west sea of Jeju. The seasonal variation of the sea state according to the climate of the tar-
get sea was confirmed through the characteristics of the ocean wave. The characteristics of ocean wave and the
wave energy were analyzed by dividing the periods affected by continental and maritime climate. In winter, due to
the influence of the inland climate, the sea state with high wave energy was sustained, and the wave energy during
this period was evaluated as having high utilization value as a resource. Through the analysis of ocean wave and
wave energy, basic concept for operating the wave energy converters in the target area was established and pro-
posed. This is expected to be used as basic data in planning the utilization of wave resources in the west sea of Jeju.
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Fig. 1. The wave observation site.
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Table 1. Wave measurement status (unit: number of data set)
Vear Month yAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC  Sum.
2009 - - - - - - - 598 - - 720 720 2,039
2010 566 720 720 623 720 229 - 245 720 719 712 610 6,584
2011 718 718 576 720 720 406 - - - 270 720 719 5,567
2012 445 - - - - 454 720 709 240 - 178 720 3,466
2013 720 720 300 - - - - - - - - 348 2,088
2014 645 712 720 720 720 181 - - - - - - 3,698
2015 359 719 719 720 720 269 - - - - - - 3,506
2016 - - - - - 30 282 319 - - - - 631
Sum. 3,453 3,589 3,035 2,783 2880 1,569 1,002 1871 960 990 2330 3,117 27,579
OI3E2]RQ1 Vel w7l -9k, AR F7 ()= RN i (x,— %) )
sgadEge) Fols 8 gl e REE Tejd i} “le
HUE(m,)yg &8st tha o] 4% 4 qlrh. s
C, = H (10)
H,o = 4.(mp) 2
Henriques et al.[2019]= o7 o] 573 olufx] Mg Al
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1714 p = 3|4~ W (sea water density),
g= =9 7P‘¢(grav1tat10nal acceleration)
k = 3<=(wave number)
o = 531> (wave angular frequency)
h = 7 (water depth)
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Fig. 2. Monthly ensemble average of significant wave height (H,,)) and energy period (7).
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Table 2. Typhoon statistics in Korea. (2009-2018)
. Month iy JUL AUG SEP oCT All
tem
Number of Typhoons 4 10 9 7 2 32
Annual average number of typhoons 0.4 1 0.9 0.7 0.2 32
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Fig. 3. Seasonal cumulative distribution of significant wave height (#,,)) and energy period (7}) for continental (left) and maritime (right)

wave climate.
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Fig. 7. Monthly statistical variation of wave energy resource.
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Table 3. Wave resource characteristics for each duration in the west sea of Jeju

45

Duration
Variables for (P) Maritime wave climate w/o typhoon Typhoon season Continental wave climate
season (APR-JUL) (AUG-SEP) (OCT-MAR)

0 2.2kW/m 3.9 kW/m 6.7 kW/m
Maximum 55.6 kW/m 115.2 kW/m 150.6 kW/m
Minimum 0.04 kW/m 0.07 kW/m 0.05 kW/m

C, 1.42 2.23 1.57
PAE 14.2 29.4 14.9

Table 4. Operation strategy of WECs based on wave and its resource characteristics for each duration in the west sea of Jeju

Duration
Purpose Maritime wave climate w/o Typhoon season Continental wave climate
typhoon season (APR-JUL) (AUG-SEP) (OCT-MAR)
. . - 1nst.a11at10n - survivability assessment - operation test
Verification test - maintenance . - performance assessment
.. - evacuation .
- decommission - durability assessment
Commercial operation - trial-test - survival mode - main operation
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