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Calculation of Appropriate Subsidies for Energy Storage System to Improve Power
Self-sufficiency Consider Microgrid Operation
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(Yeon-Ju Choi - Sung-Yul Kim)

Abstract - In recent years, renewable energy sources have been mentioned as solution to environmental regulation and energy
supply-demand. Energy storage systems are needed to mitigate the intermittent output characteristics of renewable energy
sources and to operate micro grid efficiently using renewable energy generation systems. However, despite the necessity of
energy storage system, this cannot secure the economical efficiency of the energy storage system by high initial cost. In this
paper, a micro grid is constructed to supply electric power to industrial customers by using solar power generation system and
energy storage system among renewable energy generation power sources and operated to improve energy independence. In the
case study, we use photovoltaic system which is representative renewable energy generation system. Unlike conventional
photovoltaic system, this system uses floating photovoltaic system with the advantage of having high output and no land area
limitations. It is operated for the purpose of improving energy independence in the micro grid. In order to secure economical
efficiency, the energy storage system operates a micro grid with a minimum capacity. Finally, this paper calculates the
appropriate subsidy for the energy storage capacity.

Key Words : Energy storage system, Floating photovoltaic system, Micro-grid
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Table 1 Comparative of solar irradiation in pumped storage

power plant
A H%%A}%} *JEJ%A}%}
[MJ/m?] [MJ/m?]
Ay 5853.725 1239.31
Az 5805.438 1208.986
A& 5986.857 1231.178
AFE 5412912 1129.425
OFOF 5514.952 1072.717
2 5650.497 1203.184
o= 5720.8 1187.633
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Fig. 1 Generation of floating photovoltaic system
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