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Sensitivity Analysis of Economic Benefits of
Island Microgrids

Yih-Der Lee'  Ssu-Han Chen”  Su-Ying Lu’
Shu-Ya Hsu'  Jheng-Lun Jiang'

ABSTRACT

Small-scale outlying island power systems are usually far away from main power systems and are not
connected by submarine cables, so small diesel generator sets are often used to supply electricity to the
island. However, due to the inconvenient transportation of power generation fuels, the transportation cost is
high, and its characteristics of high carbon emissions have caused the outlying island power supply system
to face difficulties such as high economic costs and environmental costs. Therefore, this article conducts a
research on the sensitivity of economic benefits to the microgrid system of an outlying island. This article
uses Tongpan as a case study, through the data collection, analysis of electricity generation and consumption
data on the island, the capacity of the renewable energy and energy storage system is evaluated based on
the load. The impact factors of costs and their rate of change are discussed, and the sensitivity analysis of
the economic benefits of the outlying island microgrid system is carried out in order to reduce the cost of
power generation on the island and reduce carbon dioxide emissions to achieve the vision of building a
low carbon island in Penghu. Through the case analysis in this article, it is known that the cost of diesel
power generation has a significant impact on the construction of microgrids. The cost reduction of solar
photovoltaic and energy storage systems will help the promotion of microgrid systems. This research
process and steps can be used as a reference for the construction of different types of island microgrids.
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