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Integrating photovoltaic based electricity into the grid and power quality 
improvement have become two major issues in electrical system. Formerly, 
these can be solved by using two converter systems separately, a PV-Grid 
System and an active power filter. But recent technology uses only a 
converter system to do both function. An existed shunt active power filter 
(SAPF) can be modified to form a dual-stage PV-Grid with active filtering 
capability. In this paper, a PV-Grid System that is capable to transfer all 
power generated by PV modules and reduce harmonic contents is proposed. 
The system was formed by connecting a boost chopper as a Maximum Power 
Point Tracker and PV modules to the DC-link capacitor of a single-phase 
SAPF. It just needed a current transducer and also required simpler control 
circuits. A voltage controller was needed to achieve power equilibrium while 
a current controller was needed to make the grid current sinusoidal with unity 
power factor. To verify the analysis, simulations and experiments were done.
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1. INTRODUCTION
Photovoltaic (PV) is becoming an alternative solution to overcome the fossil based energy crisis. 

Unlimited supports of solar energy on earth makes PV is more interested. Some PV based power plants have 
been built in some countries. Due to the PV characteristic [1], a maximum power point tracker (MPPT) is 
required to maximize the power generated. Many MPPT methods have been developed to improve the 
performance of PV systems [2]-[4]. Integrating PV panels and grids offer some advantages. Some of them 
use dual-stage converter system and the others only require single-stage converter [5]-[7]. Some PV-Grid 
Systems are aimed to transmit all power generated by PV modules into the grid, they are also functioned as 
active filtering. 

Recently, nonlinear loads are widely used in residential, office building and industry applications. 
They include static converters, computers, fluorescent lamps, etc and cause non-sinusoidal currents due to the 
harmonic contents in the system. They result in power quality degradation and contribute serious problems in 
the system. Active power filtering is capable to mitigate the harmonic contents by injecting currents/voltage 
to the system [8]-[10]. In the conventional systems, PV-Grid Systems and active power filters are used 
separately so the systems are more expansive. By developing the control schemes of PV-Grid Systems, active 
filtering function can also be done. A dual-stage PV system using zero-voltage switching half-bridge 
converter was operated to transfer real power with active filtering so the topology is more complex [11]. 
Another dual-stage PV system with active filtering for three-phase system was designed by using parallel 
four-leg inverter, an LCL filter was also inserted into the output of the inverter. The dq0-coordinates based 
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