
International Journal of Engineering Science  and Computing, January 2017         4023                                                               http://ijesc.org/ 

          
ISSN XXXX XXXX © 2017 IJESC                                                                                                   
                                                       
 

 

 Analysis of Voltage at PCC for Two-Stage Grid Connected PV 

System with and Without Filter 

Kanchan G.Kavar
1
, Prof. J.R.Sawant

2
 

Deparment of Electrical Engineering  

Sanmat i Engineering College,Washim, Maharastra, India  

 

Abstract: 

As the solar isolation, a module temperature and load change, the output of PV system is also changes with time. PV system is  

used to generate power from the sun array and feeding to grid. This paper presents the analysis of voltage at point of common 

coupling for two-stage grid connected PV system in order to analysis the output power of system. In this  synchronization is check 

before and after PCC. The designed PV system provides the grid voltage support at fundamental frequency and compensation of 

harmonic distortion at PCC. In th is paper we get the results before and after PCC and also by using a filter and without filt er. 
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I. INTRODUCTION 

 

Among the renewable energy sources, a noticeable growth of 

small PV power plants connected to low- voltage distribution 

networks is expected in the future [1],as a consequence, 

research has been focusing on integration of extra 

functionalities such as active power filtering into PV inverters 

operation. PV industry aims to reduce the cost associated with 

PV inverters by increasing the overall performance. In order to 

achieve its goal, innovative ideas in terms of circuit topologies 

and control solutions are carried out [2]. To deal with PV 

power, PV inverter system is in charge of the conversion 

transferring dc power into ac power and then injecting PV 

power into utility [3].  This paper presents a typical analysis of 

PV panel connected to a grid consisting of a dc-dc boost 

converter [4] and grid connected PV inverter with L-C-L filter. 

The dc-dc boost converter increases output voltage of PV 

panel. L-C-L filter is used for getting equal voltage before and 

after PCC. In this paper, finally we get results with filter and 

without filter. 

 

II. LITERATURE REVIEW  

 

1. “A review of single-phase grid-connected inverters for 

photovoltaic modules,”( S.B. Kjaer, J.K. Pedersen, and F. 

Blaabjerg) IEEE Trans. Ind. Appl., vol. 41,  no. 5, pp. 1292–

1306, Sept./Oct. 2005. 

As stated in the introduction, the maximum power point 

tracking is basically a load matching problem. The control 

system considers a maximum power point tracking algorithm, 

a phase loop locked for synchronization with the grid voltage, 

a control strategy to inject current in phase with the voltage at 

the point of common coupling.  

 

2.3 “Grid -connected photovoltaic power systems” 

(Mohamed A. Eltawil, Zhao) IEEE Transaction on Sustainable 

Energy, 2010, 14:pp.112-129  

In this paper, a grid-connection two-stage PV inverter system is 

presented, which can deal with solar energy and performs 

power conditioning. Among all kinds of renewable-energy 

resources, solar energy is obtainable readily so that the demand 

for photovoltaic (PV) panel has been increasing more and  

more. 

III.S YSTEM DEVELOPMENT 

 

In this we focuses on the modeling of the two stage grid 

connected single phase PV system with MPPT controller. 

According to a figure1, the single phase two-stage grid 

connected PV system configuration is preferable for residential 

PV applications. 

 

 
 Figure.1.Single- phase two stage grid connected PV system 

 

A. PV cell and PV Modeling 

 

 A  PV  array  consists  of  several  photovoltaic  cells  in  

series and  parallel connection Series connections are  

responsible for  increasing  the  voltage  of  the  module  

whereas  the  parallel connection is responsible for increasing 

the current in the array. Typically a solar cell can be modelled 

by a current source and an inverted diode connected in parallel 

to it. It has its own series and parallel resistances. Series 

resistance is due to hindrance in the path of flow of electrons 

from n to p junction and parallel resistance is due to the 

leakage current. Usually  a   number  of  PV  modules  are  

arranged  in  series  and  parallel  to  meet  the  energy 

requirements. PV modules of different sizes are commercially 

available (generally sized from 60W to 170W). For example, a  

typical small scale desalination plant requires a few thousand 

watts of power. 
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B. Boost Converter  

  

As stated in the introduction, the maximum power point 

tracking is basically a load matching problem. In order to 

change the input resistance the panel to match the load 

resistance (by varying the duty cycle), a DC to DC converter is 

required. It  has  been  studied  that  the  efficiency  of  the  DC  

to  DC  converter  is  maximum  fo r  a   buck converter, then 

for a buck-boost converter and minimum for a boost converter 

but as we intend to use our system either for tying to a grid or 

for a water pumping system which requires 230 V at the 

output end, so we use a boost converter. 

 

 
Figure.2. Circuit diagram of Boost Converter 

 

C. Implementation of MPPT using a Boost Converter 

 

The system uses a boost converter to obtain more practical 

uses out of the solar panel. The in itially low voltage output is 

stepped up to a higher level using the boost converter, though 

the use of the converter does tend to introduce switching 

losses. The block diagram shown in Figure3. gives an 

overview of the required implementation. 

 

 
Figure.3. Implementation of MPPT 

 

IV. PERFORMANCE ANALYS IS  

 

Simulations of a 3-kW two-stage single-phase PV system are 

carried out referring to Fig. 4. The parameters of the system 

are listed in Table I. The P&O MPPT control method is 

adopted in the MPPT operation mode. A proportional resonant 

controller is used in the current control loop for power quality 

consideration. In both operation modes, the dc-link voltage is 

regulated within 405 V to ensure the power inject ion, and the 

proposed power control is adopted. 

 

 
Figure.4. Simulink model of two-stage single-phase grid 

connected PV system 

 

Firstly, the single-phase PV system with the proposed MPPT 

control is tested under step-changes of solar irrad iance at a 

constant ambient temperature. It can be noted that, when the 

maximum power exceeds the limitation (80% of nominal 

power according to Fig.4), the control is activated and thus 

constant output power is achieved. Once the PV power goes 

below the limit, the system resumes MPPT operation mode     

[. Then, the maximum powers from the PV strings are fed into 

the grid.  It demonstrates the effectiveness of the hybrid 

control on limit ing and smoothing the feed-in power and on 

improving the utilization factor of the PV inverter. It should be 

noted that further efforts could be devoted to improving the 

dynamics during the transitions from MPPT.  

 

 V.S IMULINK RES ULT 

 

 
 

Figure.4. Simulation result of voltage based MPPT 

controller at step changing irradiation  

 

In figure 4. Simulation result of voltage based MPPT 

controller at step changing irradiation (500-1000-700) w/m
2
 in 

respective (0 - 3) sec. In (0-1) sec PV power output is 900 

watt, (1-1.5-2)Sec PV power output  is 2500-3000-3500 watt, 

(2-3) Sec PV power output is 2400 watt. The drawback of the 

perturb & observed MPPT algorithm is power oscillation 

unnecessary power feed in to the grid.  
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Figure.5.Simulink result of PV Panel with changing 

irradiation 

 

In figure5. Simulink result of PV Panel with changing 

irradiation when MPPT-controller is operated particular 

optimal power limit is selected. PV power output in 0-1 sec at 

500 w/m
2
 is 900 watt, 1-2 Sec at 1000 w/m

2
 is 3000 watt, 2-3 

Sec at 700 w/m
2
 is 1200 watt. 

 

 
Figure.6.Simulink result of Boost voltage and inverter 

voltage   

 

In 6. Simulink result of Boost converter voltage 0-1 Sec 230 to 

350 volts, 1-2 sec 370 to 440 volt, 2-3 sec 240 to 350 volt 

respective 500-1000-700 w/m
2
. Inverters convert all voltages 

in dc to ac voltages. 

 

 
 

Figure.7. Result of boost converter, inverter, l-c-l filter. 

 

 
Figure.8.Result of at point PCC voltage before and after            

pcc point. 

 

VI. CONCLUS ION 

 

In the recent years , high growth rate of the grid-connected PV 

systems, it is expected that more intermittent ( un necessary) 

power will be injected to the grid, which may rise a problem 

of  an overloading may occur during the peak power 

production  The benefits of the implemented two-stage single 

phase grid connected PV system is to min imize the 

overvoltage at point of common coupling . Grid connected L-

C-L filter is to synchronized PCC voltage before and after 

point of common coupling voltage is to analyzed.  
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