
          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 03 Issue: 05 | May-2016                       www.irjet.net                                                               p-ISSN: 2395-0072 

 

© 2016, IRJET       |         Impact Factor value: 4.45        |       ISO 9001:2008 Certified Journal       |      Page 3207 
 

Impedance Source Converter for PV Application and Stand Alone 

System 

Ishwar Singh Chandra1,Tikeshwar Gajpal 

ishwar.chandra67@gmail.com
1 

1Masters Scholar, Department of Electronics & Telecommunication, RITEE, Raipur 
2Assistant professor,Department of Electronics & Telecommunication, RITEE, Raipur 

 
 

---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract -Renewable energy sources are becoming very 
popular for the standalone system as single phase or three 
phase domestic supply, charging station for electric vehicle, 
agent based control of wind energy system and battery 
charging for different localized application. In many 
applications one need to develop such a system in the 
control and system transient that the function of the 
conversion of renewable energy in the usable form must be 
more efficient for the utility. Since the present scenario of 
renewable energy comprise of cost effective solar panel as 
commercial with the various subsidy available. However, 
problem associated with the system level is conversion of 
power and the transmission to the consumer end. In this 
work presents a modelling of impedance source converter 
for the PV application.  

 
Key Words:Impedance Source Converter, DC-DC 
Converter, PV System, Lattice Network, Standalone 
System.  

1. INTRODUCTION 
 
Renewable energy is future as alternative to the 
conventional power system with the different voltage and 
power level. The newly proposed Z-source inverter has 
proven in the literature to exhibit steady state voltage for 
desired level. This paper presentsthe brief introduction on 
the modelling of the impedance source converter. 
Impedance source converter is given by the [1] for the 
fixed network within the system for the generation of 
pulse during the shoot through state also. In [2] and [3] 
definite application is given for the converter with the grid 
connected system and stand alone system. As the energy 
from the sun is free, the major cost of photovoltaic 
generation is the installation cost, which is mainly 
composed of the costs of solar modules and the interface 
converter system, also called the power conditioning 
system (PCS). With the development of solar cell 
technology, the price of solar modules has dropped 
dramatically. A recent worldwide survey shows that in the 
last three years,the retail price of solar modules 
has dropped 16.95%. [3] 

The basic impedance-source network can be generalized 
as a two-port network with a combination of two basic 
linear energy storage elements, i.e., L and C (dissipative 
components (R) are generally omitted). However, 
different configurations of the network are possible to 
improve the performance of the circuit by adding different 
nonlinear elements into the impedance network, e.g., 
diodes, switches, and/or a combination of both. 

There are several disadvantages of the Current Source 
Inverter and Voltage Source Inverter, and the impedance 
source converter is based to overcome such 
disadvantages. In VSI output voltage cannot go beyond the 
input voltage as it is buck type converter while the CSI the 
output voltage cannot be less than the input voltage.  

Various literatures have been proposed in past few years 
in [4]-[17]. Some of the paper proposed method to 
generate voltage by the standalone system using PV and 
battery system which is most common approach also 
known as traditional system.  

In [5] a hysteresis control method is given for the dynamic 
regulation along with the PV and battery connected z 
source converter. However, hysteresis control requires the 
actual datasheet of system as current range is fixed, and is 
not feasible for the variable load circuit.  

In this work impedance source converter is discussed with 
the open loop control and without battery storage system. 
The organization of thesis is divided in to various category 
Very first section gives brief introduction on the work we 
are performing. In second section Photovoltaic conversion 
with I-V characteristic is discussed. In third section 
Impedance source converter with basic structure and 
lattice is discussed. Whereas, Simulation result and 
Conclusion is discussed in later section.  
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Fig. 1 Basic lattice Network 

1.2 Photo Voltaic System.  
Photovoltaic system is very popular and less efficient 
as only 40% efficiency is there to utilize the 100% 
irradiance on the panel. However, multistage 
conversion of power from one source to another 
reduces the overall efficiency of the system. To 
improve conversion efficiency in such cases the 
overall stages are reduced using the impedance 
source conversion.  
 

 
Fig. 2 Basic Cell Arrangement of the solar panel  

In figure 2 basic cell structure of the solar panel is given 
which is more near to simulate a solar panel with the 
constant current source and differential voltage gain.  
 

 
Fig. 3 I-V Characteristic of the PV for different Irradiance 

Level 

The I-V characteristic of a standard photovoltaic is 
given in figure 2, which is calibrated for different 
irradiance level.  

Since the equations are given for the current 

asfunction of temperature as long as temperature 

changes the current may also change.  Due to the fact 

that the change must not fluctuates the condition of 

the output load at inverter or dc link end. 

 

 

To avoid this fluctuation at the load end conventional 
system have inbuilt conditioner unit and the 
photovoltaic MPPT duty cycle conditioner. Above 
equations, one can estimate the behavior of the solar 
panel for the specific irradiance. 

I= Current to the load 
 Iph= Photo current 
 I0=Reverse saturation current of the diode 
 q= Electron charge 
 V= Voltage across the diode 
 K=Boltzmann constant 
 T=Junction Temperature 
 N=Ideality factor of the diode 
 Rs=Series resistors 
 Rsh=Shunt resistor  
 Isc= Short circuit current of the cell 
 Ki= Temperature co-efficient 

 β = Solar radiation 
 
1.2 Impedance Source Converter 
 

Impedance source converter is formation and 
connection of impedance source network with power 
source and single phase or three phase connection of 
inverter. In many case for close loop operation the 
impedance source voltage is measured across the C1 
and C2. 
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Fig. 4 Basic Schematic of System with Detailed Connection 

In above network shown in figure 3 basic schematic 

connection impedance source converter for the 

continuous operation of the system. Impedance 

source converter is presented with the general case 

three phase conversion with boost circuit as inbuilt 

of the power source in the DC voltage.  

. 

 
Fig. 5 Different States of the Impedance Network for the 

Voltage Source Converter 

In this converter there are three states of operation 

namely,  

i. Open Circuit Operation  

ii. Short Circuit Operation  

iii. Normal State.  

In all three stages the variation is considered for the 

voltage source converter is connected in cascaded 

with the impedance network. However, one can 

observe the states of operation by means of the 

conventional inverter unit.  

Also the modes can be divided in to two categories 

viz shoot through mode or non shoot through mode. 

In shoot through mode the output inverter is short 

circuited and diode get reversed biased and voltage 

across inductor is same as that of capacitor voltage. 

Given by equation (4) 

 

In this case there is exchange of energy between the 

capacitor and inductor. Whereas, in second mode i.e.  

non-shoot through state the inductor voltage is same 

as that of difference of output voltage to the capacitor  

voltage.  

 

 
Fig. 6 Output Voltage of the Impedance Source Converter at 

the DC Link 

In Figure 6 it is very much clear that the MPPT 

transient on the output voltage as that of the input 

from the supply as PV.  
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Fig. 7 Output Voltage and Current of the Inverter.  

The output voltage considered at the dc link 

locationis fed to the inverter unit for conversion into 

single phase supply.  To achieve this conversion one 

need to develop the modular PWM generation for a 

unity modulation and the 1000Hz switching 

operation. However, in the fundamental 

consideration the sine wave is compared with the 

triangular wave to generate PWM pulse and required 

fundamental frequency. Here, in this work 50Hz is 

taken as the fundamental frequency for the load 

current of 36[A].  

In Figure 7 output voltage and currents are given as 

two level inverter output with the inductive load. In 

figure 8 the total harmonic distortion for the outout 

current is presented. As it shows that the THD is 

about the 1.56% of the total content. It also can be 

evaluated as the THD is simple presentation how the 

output is deviated from the more sinusoidal 

condition.  

3. CONCLUSIONS 

 
Conclusively, one can observe that the condition of 
power developed in the sustained renewable can be 
improved by increasing the stage efficiency of power 
converter by means of the switching device and state. 
In this work study of PV and Impedance Source 
converter is presented and validated successfully in 
MATLAB/SIMULINK® environment. Also, the 
inverter circuit with the two levels out in reduced 
THD is presented in the work. Current THD is almost 
1.56% which can be accepted by the virtue of 
application in different circuitry.  
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Fig. 8 THD response of Current at the Inverter Output Voltage. 
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