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The isolated self-generating electricity with diesel engine generator has been used in islands far away from main
land. It costs high because of increasing oil price, and unsafe to have supplying oil and its related components by ship due
to unexpectable marine conditions. Therefore there is the need for the hybrid system of renewable energy like wind or solar
energy systems with oil engine generator, which can reduce oil use and extend oil supplying period. In this study, the feasibility
of such hybrid system with smart micro grid on the eight islands of Jeon-nam province is surveyed to find good place for the
demonstration test of the hybrid system. In each island, 3 wind turbine systems of 10 kW and photovoltaic of 20 kW are tested
with already installed diesel engine. The performance and costs of the hybrid system in each island are compared in the given
conditions of solar and wind energy potential. As a result of the study, Jung-ma island is recommended for the optimum place
to make real field demonstration test of isolated hybrid generating and smart grid systems.
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Table 1. Power plant facilities of 8 islands
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Table 2. PV Inputs

Size [kW] 10%X2

Capital cost [$/kW] 2613.45

Replacement cost [$/kW] 2287.75
0&M cost [$/kW/yr] 17.56
Out current DC
Lifetime [years] 20
Derating factor [%] 80
Ground reflectance [%] 20
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Table 4. Specifications of battery

Nominal capacity [Ah] 1000
Nominal voltage [V] 2
Round trip efficiency [%] 86
Min, state of charge [%] 30
Float life [years] 17
Max, charge rate [A/Ah] 0.2
Max, charge current [A] 200
Max, discharge current [A] 400
Maximum capacity [Ah] 1,218
Capacity ratio, ¢ [-] 0.176
Rate constant, k [1/hr] 1.98
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Fig. 7 Osiris 10 kW Wind Turbine Power curve

Table 3. Wind Turbine Inputs

Fig. 8 Capacity curve

Table 5. Battery Inputs

Quantity 3
Capital cost [$/kW] 6793.30
Replacement cost [$/kW] 524850
08&M cost [$/kW/yr] 97.55
Lifetime [years] 20
Hub height [m] 20
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