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Optimal Sizing of Distributed Power Generation System
based on Renewable Energy Considering Battery Charging Method
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*School of Mechanical Engineering, Inha University,
“Department of Mechanical Engineering, Inha University

ABSTRACT : The interest in renewable energy-based distributed power generation systems is increasing
due to the recognitions of the breakthrough of existing centralized power generation, energy conversion,
and environmental problems. In this study, the optimal capacity was selected by simulating a distributed
power generation system based on PV and WT using lead acid batteries as the energy storage system. CHP
was adopted as the existing power source, and the optimal capacity of the system was derived through
MOGA according to the operating modes(full load/part load) of the existing power source. In addition, it
was confirmed that the battery life differs when the battery charging method is changed at the same
battery capacity. Therefore, for economical and stable power supply and demand, the capacity selection
of the distributed generation system considering the battery charging method should be performed.
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Table 1 Capcity of the system and MOGA objective value

Parameters Full load Part load
Number of PV module 209786 208868
Number of WT 1 9
Battery capacity [kWh] 49453 6815.2
LCOE [won/kWh] 211.0 275.9
Carbo[\r,]v(e):rr]r}f\j\;ir]] cost 94 18
Self-consumption [%] 99.6 99.3

Load factor [%] 7.3 306
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Table 2 Comparison of battry cycle according to charging

methods
Parameters Full load Part load
Cccev 79.7 78.0
Battery
PCV . 78.2
Cycle [% CPC 80.8 8
MCCCV 80.3 79.3
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