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Implementation and Characteristic Analysis of DC/DC Voltage
Regulator for Operation Efficiency Improvement in PV system
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Abstract Recently, the installation of photovoltaic(PV) systems has been increasing due to the worldwide interest
in eco-friendly and abundant solar energy. On the other hand, a PV system has approximately 25% power loss while
the energy generated from solar cells is transformed to the power coupling point through a power conversion system
(DC/AC). If the output voltage of a string in the PV system is lower than the operating range of the inverter when
a part of module in the string has a shadow due to weather conditions, the string is not synchronized and the whole
efficiency of output power in a PV system may be reduced significantly. Therefore, to overcome this problem, this
paper proposes a novel control method to compensate for the lower voltage by introducing a DC/DC voltage regulator
for each string in a PV system, which adopts a concept for MPPT (Maximum Power Point Tracking) control function
using the P&O algorithm and adopts constant voltage control method used in an existing inverter. This paper also
implements a 2kW DC/DC voltage regulator based on the proposed algorithm and performs a variety of
scenario-based experiments. From the simulation result, it was confirmed that the operation efficiency in the proposed

method is improved compared to the existing method.

Keywords : Constant Voltage Control, DC/DC Voltage Regulator, Maximum Power Point Tracking, Photovoltaic

System, 3-Phase Inverter
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Fig. 1. Central inverter system
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