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Abstract Recently, the installation of energy storage system(ESS) for stable grid-connection of renewable
energy sources and for peak shaving is rapidly increasing every year worldwide. Where, proper
economical evaluation of cost and benefit factors is required in the pre-planning stage due to the high
investment cost of ESS and the variation of profitability according to the policies. Therefore, in order
to maximize the profit of ESS for peak shaving, this paper proposes operation strategy and algorithm
by considering demand response(DR), and performs modeling of economical evaluation for peak shaving
ESS in customers, which is composed of cost and benefit factors. Where, the cost factors consist of
construction and operation cost, and also the benefit factors are calculated by benefit of basic electric
price reduction, kwh price reduction, electrical industry foundation fund reduction and DR operation.
From the simulation results based on the proposed algorithm and modeling, the ROI is calculated as 17.7
years when peak shaving and DR are performed by 80% and 100%, respectively, and the ROI is 7.3 years
when peak shaving and DR are performed by 100% and 80%, respectively, and the ROI is calculated as
7 years when performing 100% of peak shaving and DR at the same time. Consequently, it is confirmed
that additional profit is secured by utilizing ESS for peak shaving in DR.
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Table 1. Classification of loads by season and time

summer spring, fall winter
contents
6~8 3~5, 9~10 11~2
off-peak time 2309 2309 23~09
[hour]
09~10 09~10 09~10
mid-load time 12~13 12~13 12~17
[hour]
17~23 17~23 20~22
10~12 10~12 10~12
pe[e}tlkftir]ne 17~20
our 13~17 13~17
22~23
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Fig. 1. Operation concept of peak shaving and DR
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Fig. 3. Operation strategy of peak shaving and DR
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