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ABSTRACT Tidal energy is one of the promising renewable energy resources in Korea. Tidal energy has great advantages over other
renewable energies because of its high energy density, reliability, and predictability. Tidal energy can be estimated precisely by tide
harmonic analysis in advance. Therefore, it is essential to make an optimal operation plan to maximize the power generation of tidal
power plants. The Sihwa lake tidal power plant is the world’s largest tidal power installation with a total power output capacity of 254
MW. The power station was constructed in 2011 and has been operating successfully since then. The Sihwa lake tidal power plant
developed the K-TOP (Kwater Tidal power Operation Program) to optimize the operation and maximize the output. In this paper,
algorithms for ebb generation and double-effect generation were developed to expand the generality of K-TOP. The simulation results
of K-TOP were verified by comparing it with the operational data of the Sihwa lake tidal power plant.

Key words Tidal barrage(% 2 9 #), General optimal operation program( & 2| 2] -2-9 3 2 71 3), Sihwa-lake tidal power plant

2
(A3} =9 4), Flood generation(% 222 4), Ebb generation(H 2 ¥ 4), Double-effect generation(E-5 4] & 21)

Nomenclature Q : flow rate, m’/s
A :cross sectional area, m? t :time, min
C - flow coefficient n : turbine efficiency
E :electric generation, MWh b+ seawater density, kg/m3
g : gravity acceleration, m/s’ n :number
H :head,m
Hioss : head loss, m subscript
Huet : net head, m 1 :lower
P :power, MW t :turbine
Pioss : power loss, MW g : gate
u : upper
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Fig. 10. Double—effect generation simulation (2018.01.01~15, lake level limitation EL. 3 m)
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