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Calculation of Photovoltaic, ESS Optimal Capacity and
Its Economic Effect Analysis by
Considering University Building Power Consumption
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(Abstract)

Recently, the importance of energy demand management, particularly peak load
control, has been increasing due to the policy changes of the Second Energy Basic
Plan. Even though the installation of distributed generation systems such as
Photovoltaic and energy storage systems (ESS) are encouraged, high initial installation
costs make it difficult to expand their supply. In this study, the power consumption
of a university building was measured in real time and the measured power
consumption data was used to calculate the optimal installation capacity of the
Photovoltaic and ESS, respectively. In order to calculate the optimal capacity, it is
necessary to analyze the operation methods of the Photovoltaic and ESS while
considering the KEPCO electricity billing system, power consumption patterns of the
building, installation costs of the Photovoltaic and ESS, estimated savings on electric
charges, and life time. In this study, the power consumption of the university building
with a daily power consumption of approximately 200kWh and a peak power of
approximately 20kW was measured per minute. An economic analysis conducted using
these measured data showed that the optimal capacity was approximately 30kW for
Photovoltaic and approximately 7kWh for ESS.

Keywords : Peak load, Photovoltaic, PV, Energy Storage System, ESS, Optimal
capacity, Power consumption
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Table 7. 1% semester’s power using 10kWh ESS Table 8. Payback period by ESS
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