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Abstract—In this proposed methodology paper, a three-phase three-wire system, including a detailed PV generator, dc/ac voltage source 

converter to act as an APF  and dc/dc boost converter to extract maximum radiation power using maximum power point tracking, is presented. 

The instantaneous power theory is applied to design the PV-APF controller, which shows reliable performances. The MATLAB or Simpower 

System software has proved that the combined system can simultaneously inject maximum power from a PV unit and shunt APF to compensate 

load current harmonics, load reactive power demand, current unbalance, and load neutral current. All of these functions may be accomplished 

either individually or simultaneously. With such a control, the combination of grid-interfacing inverter the harmonic current drawn by nonlinear 

loads. We can use various converters like cuck converter, zeta converter in place of a boost converter, inverter also.  

 

Index Terms— Renewable energy, Photovoltaic (PV), MPPT, Converter, Inverter, Modulation compensation, Active Power Filter (APF), 

Distributed Generation (DG), distribution system, grid interconnection, Power Quality (PQ) 

__________________________________________________*****_________________________________________________  

I. INTRODUCTION 

Nowadays in a day to day life, the demand of power is highly 

increased according to due to the need of human activities. Due 

to the shortage of nonrenewable energy sources (fossil fuels) 

and environmental issues are caused by conventional power 

generation, renewable energy sources such as wind energy, tidal 

energy, and solar energy.  But particularly for solar energy in 

applications regarding distributed generation systems such as 

fuel cells, photovoltaic panels. In general, recently in power 

system has two critical issues that are power quality and power 

supply. The grid-connected photovoltaic (PV) system is more 

popular because its authentic capability to generate power from 

clean energy resource without any pollution and it is not 

hazardous to the environment as well as human being. We can 

store the solar energy due to the solar panels or photovoltaic 

panels at the time of day, especially for the afternoon. So we use 

photovoltaic system is connected in the combination of active 

power filter controllers to nonlinear load for compensating the 

power factor, current harmonics, and current imbalance and also 

inject the energy generated by photovoltaic with low total 

harmonic distortion. A control approach for DC-DC converter 

has been developed in order to extract the maximum power 

from PV arrays. Also, a control approach is based on 

generalized instantaneous reactive power theory, has been 

proposed for the active power filter. In this combination, we can 

also more implementation for completely dissolve the total 

harmonic distortion. The removal and implementation of this 

whole procedure are possible in simulation result. 

II. MOTIVATION 

Electricity will be more use than ever while supplying this energy 

demand since the countries tries to bypass especially fossil fuels 

in the supply chain of energy. Therefore, it is obvious that the 

need of electricity will tremendously increase day after day. In 

order to meet the increasing demand, electric power generation, 

transmission, distribution, and conversion become more and 

very important.  The recent attention in environmental 

protection and preservation has lead countries to shift to 

sustainable and renewable energy sources. Electric power 

generation from solar and wind energy is widespread today. 

These resources will diffuse and occupy an increasingly 

important role in energy production in coming years. Therefore, 

the need of high-quality electric power conversion systems to be 

used in this area is greater than ever. From the beginning of the 

21st century, many countries have chosen to deregulate their 

electricity market. The situation resulted in a blend of energy 

sources while pursuing higher efficiency, particularly with the 

introduction of private investments in the energy market. In the 

light of above-mentioned events, in order to fulfill all 

requirements both from users and legal regulations, and to 

reduce the environmental impact, power conversion and control 

are needed to be reliable, safe, efficient, and available. 

III. LITERATURE REVIEW 

[1] Luiz Henrique S. C. Barreto “High-Voltage Gain Boost 

Converter Based on Three-State Commutation Cell for Battery 

Charging Using PV Panels in a Single Conversion Stage.” This 
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paper presents a novel high-voltage gain boost converter 

topology based on the three-state commutation cell for battery 

charging using PV panels and a reduced number of conversion 

stages. The presented converter operates in zero-voltage 

switching (ZVS) mode for all switches. By using the new 

concept of single-stage approaches, the converter can generate 

a dc bus with a battery bank or a photovoltaic panel array, 

allowing the simultaneous charge of the batteries according to 

the radiation level. The operation principle, design 

specifications, and experimental results from a 500-W 

prototype are presented in order to validate the proposed 

structure. 

[2] Bailu Xiao “Modular Cascaded H-Bridge Multilevel PV 

Inverter with Distributed MPPT for Grid-Connected 

Applications.” This paper presents a modular cascaded H-

bridge multilevel photovoltaic inverter for single-phase or 

three-phase grid-connected applications. The modular cascaded 

multilevel topology helps to improve the flexibility and 

efficiency of PV systems. To realize better utilization of PV 

modules and maximize the solar energy extraction, a 

distributed maximum power point tracking control scheme is 

applied to both single-phase and three-phase multilevel 

inverters, which allows independent control of each dc-link 

voltage. For three-phase grid-connected applications, PV 

mismatches may introduce unbalanced power supplied, leading 

to unbalanced grid current. To solve this issue, a control 

scheme with modulation compensation is also proposed. An 

experimental three-phase seven-level cascaded H-bridge 

inverter has been built utilizing nine H-bridge modules (three 

modules per phase). Each H-bridge module is connected to an 

185-W solar panel. Simulation and experimental results are 

presented to verify the feasibility of the proposed approach. 

[3] Prakit Liengpradis“Single-Phase Grid-Connected PV 

System Supplying Nonlinear Load with MPP” This paper 

presents a single-phase grid-connected PV system supplying 

nonlinear load which controls active power and harmonic 

compensation. The control method employs calculated 

reference current derived from a combination of the active 

current and the compensated harmonic current. The active 

current for controlling transferred power from solar panels to 

the grid system is obtained from MPPT. The compensated 

harmonic current is responsible for a nonlinear load. With this 

method, the power of renewable energy can be transferred to 

nonlinear load and the utility grid system, the grid current can 

be a noticeable sinusoidal and the reactive power of nonlinear 

load will be compensated. As a result, power factor is nearly 

unity. The simulation results confirm the validation through 

MATLAB/Simulink for both steady state and dynamic 

response conditions. 

[4] M. Prasada “A Composite Active Filtering Scheme for 

Harmonic Current and Voltage Source Loads.” This paper 

presents a composite active filtering approach suitable for an 

electrical utility system containing both current and voltage 

harmonic source loads. The composite active filter is a 

combination of shunt and series type active filters. In electrical 

utility system, the conventional power electronics converter 

controlled electrical load can be treated as either voltage or 

current harmonic source load or a combination of both. The 

composite active filtering technique is proposed to compensate 

both voltage and current harmonics effectively without using 

any additional load side passive filter. This methodology is 

capable of improving utility system input voltage satisfactorily 

by preventing harmonics due to the presence of nonlinear 

loads. Thereby, the performance of other loads connected to the 

same voltage source will not be affected significantly by the 

proposed scheme. The necessary MATLAB-Simulink software 

based simulations are performed to validate the suggested 

technique on a typical utility system comprising of voltage and 

current harmonic source loads. 

IV.OBSERVATIONS AND IDENTIFICATION FROM 

LITERATURE REVIEW 

Many of literature reviewed above has to use the photovoltaic 

system is connected to the grid with the combination of active 

power filter controllers to nonlinear load for compensating the 

power factor, current harmonics, and current imbalance and also 

inject the energy generated by photovoltaic with low total 

harmonic distortion.With the increasingly urgent energy issues, 

the world attaches great importance to begin the development of 

new energy and related technology. At present, large-scale 

photovoltaic power generation and scale of renewable energy 

have become important parts of development strategy; 

meanwhile, it is the way to guide the development of the 

photovoltaic industry. However, because of its own 

characteristics different from conventional power generation, 

grid-connected PV power station, and its security, stability, 

reliable operation became new challenges which power grid and 

PV power plant need to face. Improved PWM inverter control 

system is based on the voltage type control method and the 

PWM power type control method. The result of simulation and 

conclusions shows that the improved PWM inverter control 

method can make the voltage and the current waveform of the 

grid tend to a sine wave effectively and quickly, and the power 

factor will reach to one. The power can be sent to the grid or 

load arbitrary through controlling the PWM regulator, while the 

control system has a good stability. It also shows that as the 

increasing number of inductive load penetrate the grid, the load 

waveform distortion is produced, but it will not affect the 

reliability of power supply. There are many inverter control 

system which is used at present but there are several problems 

which are to be solved for better stability of the grid connected 
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system. So, it’s very important and researches are being done 

for grid-connected PV generation inverter control system. 

V.OBJECTIVES 

1) The combination of PV-APF controllers to nonlinear load for 

compensating the power factor, current harmonics, and current 

imbalance and also inject the energy generated by photovoltaic 

with low total harmonic distortion. 

2) To improve the utility current, Power quality factor, reactive, 

imbalance of current and also the improvement in the distorted 

current. 

VI. PROPOSED METHODOLOGY  

 

Fig. 1. Proposed Block Diagram of PV-APF Combination 

The PV-APF system helps the utility supply a unity power 

factor and pure sinusoidal currents to the local nonlinear loads 

by generating the oscillating and imaginary components. When 

there is an excess power, that PV unit will only inject average 

power to the utility. As a result, this system can be considered as 

a distributed APF, which is a better solution than adopting 

passive Filters or centralized APFs.  The main contributions 

proposed model are three part. 

1) For the first time, a fully complete PV-APF combination 

system is presented. 

2) The controller based on instantaneous power theory and 

instantaneous power balance I proposed to replace the 

conventional dq-current controller for a PV unit. 

3) Flexible operation modes of the PV-APF combination 

system are possible in the proposed model. 

The rest of this proposed model is organized as follows. 

Introduces the implemented PV-APF combination system with 

the PV modeling technique and the selected MPPT topology. 

This operation operates in section wise. Section III. describes 

the instantaneous power balance among the parts of the system 

mentioned in Section II. Section IV. explains the proposed 

controller. Section V. evaluates the performance of the proposed 

method based on simulated test cases in the systems 

environment.  

VII. SYSTEM DISCRIPTION 

 

Fig. 2. Shows the grid connected renewable energy at distribution level from 

other paper 

The proposed system consists of PV (RES) connected to the dc 

link of a grid-interfacing inverter as shown in Fig. 2. It is 

shown that both loads are connected that is non-linear load as 

well as unbalance load at distribution. Grid is connected to step 

down transformer with reducing voltage level for distribution 

side as shown in fig.1. For injecting Renewable energy to grid 

inverter that is power electronic devices is used. Power 

electronic devices produce the unwanted harmonics to reduce 

this shunt active power filter is used. Shunt active power filter 

is used to compensate harmonics of load current by injecting 

equal but opposite compensating current. The voltage source 

current controlled inverter is used in the system of three phase 

four wire. Generally, inverter with three wire is used but in this 

fourth terminal is used to compensate the neutral current. A 

voltage source inverter is converted renewable DC energy into 

Ac with required phase angle, magnitude, and frequency. It 

also converts the DC voltage across storage devices into a set 

of three-phase AC output voltages. It is also capable to generate 

or absorbs reactive power. If the output voltage of the VSC is 

greater than AC bus terminal voltages are said to be in 

capacitive mode. So, it will compensate the reactive power 

through AC system. The IGBT type of power switch used is an 

anti-parallel with a diode. The three phase four leg VSI is 

modeled in Simulink by using IGBT. Also, we can use any 

power switch is a replace with the IGBT. The driving voltage 

across the inductance determines through the maximum di/dt 

that can be achieved by the filter. A large valve of inductance is 

better for isolation from the power system and protection from 

transient distribution it also limits the ability of the active filter 

to cancel higher order harmonics. 
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VIII. IMPLICATION 

Regarding multifunctional DG concept, dynamic grid connected 

PV unit is built and the PV-APF combination system with a 

local controller is proposed. The controller implements two 

purposes, which are supplying power from the PV unit and 

altering the harmonics of the local nonlinear load. The new 

controller based on instantaneous power balanced has been 

explained accordingly. The MATLAB/Simpower system 

simulation shows good performances of this controller. The 

positive incense of MPPT on maximizing PV power output is 

also validating. The switching among three controllers to 

DC/AC VSC brings different current waveforms. 
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