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ABSTRACT This paper describes the methodology and results of a tidal current resource assessment in Korea based on the mean surface
velocities from tidal current observations and numerical simulations. The tidal current observation data from 1,938 measuring points was
provided by the KHOA (Korea Hydrographic and Oceanographic Agency). A numerical simulation of ocean flow circulation in Korea
was conducted to explore the detailed distribution of tidal currents in Incheon-Gyeonggi and Jeollanam-do where there are very high
tidal energy potentials and suitable sites for tidal energy farm development. The theoretical tidal current potential was calculated using
the API (Averaged Power Intercepted) method which is generally applied in wind power potential estimation in Korea. A numerical
simulation of the flow circulation through narrow passages between the islands is very important for resource assessment study.

Key words Tidal current energy potential(Z o]l 14 2] Z#)| &), API(Averaged Power Intercepted), PD(Power density, ¥ &4 =),
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Nomenclature U  :upstream tidal current speed, m/s
p  :seawater density, kg/m’
A :area, m?
AEP : annual ener roduction, TWh/ .
&P Yo subscript

API : averaged power intercepted, MW/km

D :turbine diameter, m swept  :swept by a turbine

f  :energy conversion factor occupied : occupied by a device

IGC : installed generating capacity, GW

PD :power density, W/m®

TOE : tonne of oil equivalent, ktoe/y 1. M 2
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Fig. 1. Occupied area per tidal current device (view from
above)
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Fig. 2. Division of coastal region in Korea
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Table 1. Example of averaged API calculation (Region 1)

Region 1
No Velocity Power Deznsity API )
: [cm/s] [W/m’] [MW/km']
1 1145 769.3 40,3
2 95.8 450.6 23.6
3 110.7 695.2 36.4
4 123.5 965.4 50.5
5 66.1 148.0 7.7
Averaged API (API) 7.0

Table 2, Theoretical tidal energy potential in Korea (Observation
and Simulation)
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Table 3. Theoretical tidal energy potential in Korea (Observation)

Region APl .| Area | 1GC AEP TOE Region AP | Area | IGC AEP TOE
[MW/km] | [kmT] | [GW] | [TWh/y] | [ktoe/y] [MW/km] | [kmT] | [GW] | [TWh/y] | [ktoe/y]
Region 1 7.0 15,248 | 107 939 | 80,749 Region 1 1.1 15,248 | 170 | 1,487 | 127,859
Region 2 4.9 17,754 | 87 761 65,463 Region 2 3.9 17,754 | 69 601 51,638
Region 3 1.6 11,093 | 18 147 13,495 Region 3 2.7 11,093 | 30 262 | 22,492
Region 4 3.7 31,784 | 119 | 1,041 | 89,520 Region 4 9.2 31,784 | 293 | 2,565 | 220,537
Region 5 2.8 34,507 | 96 839 72,172 Region 5 2.4 34,507 | 83 731 62,839

Region 6 1.4 4,791 7 58 5,013 Region 6 1.4 4,791 7 58 5,013
Region 7 1.7 3,280 6 49 4,190 Region 7 1.7 3,280 6 49 4,190
Korea 5.1 118,457 | 439 | 3,845 | 330,603 Korea 5.8 118,457 | 657 | 5,752 | 494,569
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