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chjo@inha.ac.kr Abstract >> This paper describes the resource assessment of theoretical poten-

. tial of ocean energy including tidal current energy, tidal range energy, wave en-
zi\izgzd ;Aggc;‘:;;ozl(?lg ergy and ocean thermal energy in Korea to provide reliable basis for feasible de-
Accepted 31 October, 2019 velopment plan of ocean energy. Because of different characteristics of each

ocean energy resources, the resource assessment methods were established
considering characteristics of each ocean energy resources. The coastal region
of Korea has been divided into 10 regions. The results show that tidal current en-
ergy is abundant in Incheon-Gyunggi and Jeollanam-do and tidal range energy is
abundant in Incheon-Gyunggi. And wave energy is abundant in Jeollanam-do,
Jeju and Gyeongsangbuk-do and there is ocean thermal energy in Gangwon-do
and Gyeongsangbuk-do.
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Fig. 1. Division of the coastal areas of Korea
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Table 1. Sea area of each region

Region | Administrative district Area (kmz)
Region 1 Incheon-Gyunggi 15,008.4
Region2 | Chungcheongnam-do 8,810.6
Region 3 Jeollabuk-do 4,343.5
Region 4 Jeollanam-do 28,266.0
Region 5 Gyeongsangbuk-do 9,109.6
Region 6 Gyeongsangnam-do 7,415.0
Region 7 Gangwon-do 4,716.6
Region 8 Busan 2,170.7
Region 9 Ulsan 1,004.0
Region 10 Jeju 11,220.4

Total 92,064.8
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Table 2. Tidal current energy potential in Korea

Comp| Amplitude (m) Phase lag (°)
onent | Observed | Simulated | Observed |Simulated
M, | 2860 | 2772 139.0 144.6
S 110.1 105.8 197.1 201.7
Ky 38.2 38.8 306.0 | 309.6
(o} 28.2 26.5 266.1 272.0
M, | 2827 | 2874 127.4 130.8
Dacbu- | S2 | 1174 115.0 173.0 176.9
do K, 40.5 413 2919 | 2945
0, 272 24.6 2650 | 269.1
M, | 105.8 103.1 340.1 337.0
Seogeo | S2 38.5 372 11.1 8.9
cha-do | K, 28.0 28.9 2223 226.4
(o} 21.1 21.7 2047 | 209.2
M, | 1372 135.1 526 56.2
Portof | S2 452 43.8 104.5 106.1
Mokpo | K, 31.6 322 2612 | 2634
(o} 24.4 25.1 225.1 2292

Location

Incheon
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Table 3. Tidal current energy potential in Korea

Region Are;i API . IGC | AEP
(km’) |(MW/km')| (GW) | (TWh/y)
Incheon-Gyunggi | 15,008.4 11.2 167.5| 1,467.6
Chungcheongnam-do | 8,810.6 3.5 313 | 2739
Jeollabuk-do 4,343.5 3.0 129 | 112.7
Jeollanam-do 28,266.0 6.6 185.4| 1,624.0
Cyeongsangnam- | ;4156 | og | 58| LI
do
Busan 2,170.7 1.3 2.8 24.5
Jeju 11,2204 22 242 | 212.1
Total 77,234.6 4.7 42991 3,765.9
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_ Table 6. Ocean thermal energy potential in Korea
Gyeongjgngnam 74150 | 09 | 69 | 60.6
Region Area PD 1GC AEP
Gangwon-do 4,716.6 0.9 44 383 g (kmz) (MW/kmz) (GW) | (TWh/y)
Busan 2,170.7 1.1 2.3 20.5 Gyeongsangbuk- 4270 . s | 3661
Ulsan 1,004.0 1.3 1.4 11.9 do ’
Jeju 11,220.4 1.9 20.9 | 183.5 Gangwon-do 2,743.0 7.9 21.7 190.5
Total 92,064.8 1.4 128.7 | 1,127.7 Total 8,170.0 7.8 63.5 556.6
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