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ABSTRACT 
 

The usage of active switches in the chopper circuit have lead to switching 
losses which in turn produces harmonics in the output waveform hence the 
concept of Quasi-Impedance Source Inverter have been introduced. The 
efficiency and voltage gain of the Q-ZSI are limited and comparable with the 
conventional system of a voltage source inverter with the auxiliary step-up 
DC/DC converter in the input stage. Hence we introduce the concept of 
extending the Q-ZSI gain without increasing the number of active switches 
commonly referred to as the Extended boost Q-ZSI and could be generally 
implemented as capacitor assisted Q-ZSI. In this paper different extended 
boost Q-ZSIs with continuous input current will be presented, analyzed and 
compared.  
 
Key words: Q-ZSI, voltage dc-dc booster, Advanced Inverter, PWM based 
inverter control.  

 
 
INTRODUCTION 
More efforts are now being put into distributed power generation of renewable energy 
sources (RESs), such as photovoltaic (PV), wind power, and fuel cells, which are 
sustainable and environmental friendly. Practically, several distributed generations 
(DGs) consist of distributed power grid and further construct micro grid with local 
loads and managements. To ensure proper performance of the micro grid, DG is 
usually required to work in two modes: stand-alone or grid connected. As an interface 
between RES and distributed power grid, the performance of power electronic 
converters becomes critical.  
 Z-source inverter (ZSI) is known as a single-stage buck/boost inverter. With an 
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EXTENDED BOOST QZSI – BASIC TOPOLOGY 
However, the efficiency and voltage gain of the qZSI are limited and comparable with 
the conventional system of a voltage source inverter with the auxiliary step-up 
DC/DC converter in the input stage. The concept of extending the qZSI gain without 
increasing the number of active switches was recently proposed by several authors. 
These new converter topologies are commonly referred to as the extended boost qZSI 
or cascaded qZSI could be generally given as capacitor assisted topology.  
 
Fundamentals Of qZSI 
With a set of new topologies of the impedance networks, a class of quasi-Z-source 
inverter (qZSI) has been derived from the original ZSI and applied to DG 
applications. A voltage-fed qZSI was proposed in for PV applications because of 
continuous input current and reduced passive component (capacitor) rating—capacitor 
voltage on C2 is much less than that on C1 during operating and this feature leads to 
lower manufacture cost. This paper further investigates the detailed modeling and 
control issues of the qZSI to be applied in DG applications. The dynamic model of the 
asymmetric quasi-Z-source network is constructed by small-signal analysis. System 
characteristics are carefully investigated in terms of component parameter and system 
operating condition. Based on the dynamic model, a two-stage control method is 
proposed with detailed design concerns. Constant capacitor voltage is maintained to 
avoid the overlap ofd0 and M throughout the whole operating condition. With the 
proposed control strategy, qZSI shows promising application future to couple the RES 
that features a wide voltage variable range to a distributed power grid.  

 

 
 

Fig. 2 Capacitor assisted extended boost qZSI topology 
 
 
Specification of CAEB qZSI 
The investigated topology is presented in Fig. 2. The basic topology of a capacitor 
assisted extended boost qZSI could be derived by the adding of one diode (D2), one 
inductor (L3) and two capacitors (C3and C4) to the traditional qZSI with continuous 
input current. The modified topology of a capacitor assisted extended boost qZSI 
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Fig. 9. Represents the simulation waveform of single phase AC output voltage 
without PWM 
 
 
 With the help of PWM technique we can vary the duty cycle according to the 
feedback from load side. If the load is a motor then feedback will be get back by some 
kind of speed sensors. For that purpose PWM pulses can be generated to the driver 
circuit (IR2101). These pulses can be generated by PIC16F877A micro controller by 
programming. So that we introduce the current and voltage sensors to measure the 
output current and we used one LCD display to displaying the corresponding voltage 
and current readings.  
 
 
APPLICATIONS 
The qZSI model can be used in places where the scarcity of sources like wind, solar 
etc.,  
 There are other applications like solar powered satellites, turbines attached 
railway systems, power generation techniques in liquid flow pipes, in automobile and 
industrial applications.  
 
 
CONCLUSION 
In this paper extended boost qZSI topology was proposed, discussed and compared 
with standard qZSI model. A steady state analysis of topology operating in the 
continuous conduction mode was performed. Theoretical study was validated by the 
simulations and experiments. It was experimentally stated that in similar operating 
conditions the discussed topology provide an identical boost factor of the input 
voltage within the shoot-through duty cycle range of 0…0. 15. Thanks to the presence 
of the input inductor L1 all the discussed extended boost qZSIs have continuous input 
current in the CCM, thus featuring the reduced stress of the input voltage source.  
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