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ABSTRACT

A Study on Reduction Phenomenon of Power Factor

for Photovoltaic Facilities with the ESS

Dae Yong Choi.

Advisor : Prof. Hyo Sang Choi, Ph.D.
Department of Electrical Technology
Convergence Engineering

Graduate School of Chosun University

Due to the Government'’s policy of supplying renewable energy, photovoltaic
power plant which is relatively inexpensive and easy to maintain when a
building is newly constructed or extended or renovated is on the rise. In
addition, public institutions’ buildings are required to be equipped with ESS
systems at least 5 percent of their waterfront transformer facilities in
accordance with the regulations on the rationalization of energy use by public
institutions in 2017.

Solar power generation systems in buildings convert sunlight into electricity
during the day, which has significant effects on energy savings for building
and Peak Cut for daytime power loads, as well as electricity cost savings due
to the energy savings of buildings. However, if only photovoltaic array
system was used, it would not be able to operate peak cut effectively during
rainy season in summer, and in winter when it snows, this causes the power
generating systems slow down. Although there are several ways to precisely
control the peak load of a building, the system using Battery takes up a

small amount of space in an energy storage system. Furthermore, the system

_iV_
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can supply the building with the lowest cost, fastest control and the battery
charges power during light loads and supplies power to central or peak loads,
it can also greatly reduce peak power. The purpose of this research is to
establish a root cause analysis and countermeasures for the efficient and safe
operation of the power plant by controlling the phenomenon of reduction in
power efficiency and safety of the power system by using ESS systems and
solar photovoltaic system.

The distribution system of buildings supplies power to the facility of the
onsite transformer, and the power rate adjustment system, the condenser, is
consisted of proper capacity. However, the adjustment device according to the
capacity of the transformer of the ESS facility has limitations in the
compensation process. This requires proper installation of compensation and
proper desing that considered the capacity and installation. Because the right
use of power will eventually be compatible with economics, each system’s
configuration and design must be appropriate and if it is designed and
operated to make the system efficiently, it will be more economical than the

previous system.
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Fig. 2-7 Schedule Mode
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