Regular paper http://dx.doi.org/10.13067/JKIECS.2015.10.11.1271

A Study on Optimal Capacity Design of Renewable Combined Power System for Energy
Self-Sufficient Island
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ABSTRACT

The recent trend is that diesel power generation on islands where its prime cost for power generation is high is
replaced by new and renewable energy. Therefore, south Jeolla province is progressing the construction project of
self-sufficient islands for the areas where power is supplied by depending on diesel generators, which is the project
that power is supplied through eco-friendly energy source using sunlight, wind power and energy storage device etc.
However, it is difficult to construct new and renewable energy source with the capacity to respond to the load
perfectly due to its environmental and geographical conditions regarding capacity design of new and renewable energy.
Besides, Microgrid design considering appropriate capacity design of the system components and efficient operation is
required through the analysis of climate conditions and load patterns from the design stage for optimal composition of a
hybrid system with economic feasibility. Therefore, this study is aimed to conduct a research on optimal combination,
capacity calculation and economic feasibility by comprising a hybrid power generation system which will replace 40% of
power generation by diesel as new and renewable energy source for Geomun Island where has more than 300
households and requires expansion of the facility among islands located in southwest coast.
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Table 1. Generator type—specific costs

S A— Capital Replacement O&M
= cost($) cost($) cost($/yr)
Wind
. 26,000 20,000 100

Turbine(10kW)

PV(1kW) 7,000 6,000 20
Battery 1,250 1,110 20
Converter(1kW) 800 750 20

Diesel (100kW) 18,000 18,000 0.15($/yr)
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