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Optimal Clustering of Energy Storage System for Frequency Regulation Service
Considering Life Degradation
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Abstract - Recently, many countries have placed great attention on energy security and climate changes. Governments are
promoting the construction of renewable energy projects with regulatory support in Korea. Despite an increasing penetration of
renewable resources, however, the photovoltaic and wind power are underutilized due to the endemic problems such as
difficulties of output control and intermittent output. The Energy Storage System (ESS) is proposed as a good solution for
solving the problems and has been studied in both the private business and the government. However, because of inefficient
aspects, the research has been carried out for improving high costs and a small capacity. In addition, the ESS is currently
installed for using only one purpose which is frequency regulation or transmission congestion relief such that has an
economic limitation. Therefore, methods which are becoming economically justifiable to increase the penetration of the ESS is
required. Thus, this paper presents in terms of operation efficiency to improve economic feasibility of the ESS currently used.
mainly, there are two aspects for the operation efficiency. Firstly, it is intended to improve the utilization rate through a
process that can utilize the ESS for various purposes. It is necessary to be able to use for other purposes by classifying and
clustering for increasing the efficiency of availability. The clustering method is proposed to conduct the grouping the ESS.
Especially, it is proposed to utilize ESS for frequency regulation service which is the one of ancillary services in the power
system. Through case studies, it is confirmed to secure the necessary resources by clustering small size ESS.
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