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Abstract: This paper presents new topology of quasi z source inverter which inherits from z source inverter. By
using quasi z source network inverter draws constant current from solar panel and makes it suitable for
photovoltaic (PV) application system as output from PV array varies. It also features low component rating and
constant DC current from source. The Proposed quasi Z Source Inverter (gZSI) does voltage boost or buck and
single stage of inversion with high efficiency and reliability. In order to verify these, theoretical analysis and
simulation are performed. The MATLAB/Simulink based simulations demonstrate the betterment of the proposed
scheme.
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. Introduction

Generally The Photovoltaic generation system is most developing alternative source of energy because
of scarcity of energy resources and most abundant energy available. Still reduced use of solar energy is mainly
due to cost and lack of continuous supply form PV cells []. As voltage source inverter is buck converter it needs
the high input voltage than output so inverter rating must be high. So when PV panel is used with inverter it
leads to low rating and it does not produce desired output for connected to the load. The Z source inverter (ZSI)
can be used with solar panel for various applications as it does voltage boost and inversion in single stage. Quasi
z source inverter has been developed from z source inverter and the proposed system analyzes the solar panel
gives the input to the quasi z source inverter. By using this topology inverter draws constant current form PV
array irrespective of varied temperature and radiation from sun. It also provides low component rating and
constant DC current from source and it provides single stage of voltage boost or buck and DC to AC conversion
with high efficiency. It is realized from simulation results and it is well suited for PV application system.

Il. Proposed System
A. BLOCK DIAGRAM
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Fig.1 Block Diagram for Proposed System
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B. CIRCUIT CONFIGURATION AND DESCRIPTION

The Z source inverter (ZSI) is reported to be suitable for the residential PV system because of the
capability of voltage boost and inversion in single stage shown in Fig.2. Recently many new system of quasi Z
source inverter (gZSI) which has been derived from the original Z source inverter. The quasi Z source inverter
draws constant current from the PV panel and also capable to handle wide input voltage shown in Fig.3. This
network utilizing the shoot through state to boost DC bus voltage by gating both upper and lower switches of the
phase leg and produce desired output. This system improves the reliability by shoot through due to misgatting
which no longer can destroy the circuit. Thus it provides a Low cost, Reliable and High efficiency single stage
structure for buck and boost conversion, also it inherits all the qualities and advantage of Z source inverter, It
possesses continuous input current, Reduced stress and lower component ratting.
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Fig.3 Quasi Network

C. MODE ANALYSIS
The Quasi Z source is same manner as the traditional Z source inverter in which two types of operation take
place that is
»  Shoot Through stage
» Non Shoot Through stage

Which make the system as more efficient in usage. In the Non Shoot Through stage the inverter bridge
is depicted from the DC side is equivalent to the current source whereas in traditional voltage source inverter it
is forbidden, Because it cause short circuit and prevents the damage of the device.

The Quasi Z source inverter has a unique LC and diode network connected to the inverter bridge which
modifies the operation of the circuit allowing the Shoot Through stage shown in Fig.4. This network provides
the boost up of the DC link voltage.
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Fig.4 Non Shoot Through Stage

The voltage and current polarities are depicted in the above Fig.4. Assuming, During one switching
cycle is T, the interval of shoot through state is Ty, non shoot through state is T, thus the total period is D=
To+Ts.

The two capacitor in Z source inverter(ZSI) can be able to sustain the same high voltage, while voltage
on the C, qZSlI is lower capacitor ratting .

The ZSI has discontinues input current boost mode, while the input current of qZSI is continues due to
input inductor L,,which will efficiently reduce the input stress.

I11. Design of Quasi Network

A. INDUCTOR DESIGN

During non shoot through mode capacitor voltage is always equal to input whereas voltage across
inductor is zero. During shoot through mode there is linear increase in current across inductor and voltage across
inductor and capacitor is equal. Average current through inductor is given by,

Where,
P - is total power
V¢ - is input voltage
The Maximum current flows through inductor only when maximum shoot through happens that results
in maximum ripple current.
The Average capacitor voltage is given by

Ty Vi
ve=(1-7) m = - @
00

B. CAPACITOR DESIGN
The Capacitor absorbs voltage ripple and maintains constant voltage.
In shoot through state capacitor charges inductor and current through inductor and capacitor is equal.
1
V. = (IL(avg)Ts) * (E) ______ (3)
» Capacitor voltage ripple is 0.17%.
C =6.67 0.1 *10(300 * 0.0017) = 3.401puF
Therefore quasi network consists of inductance and capacitance values as 3mH and 1000uF.
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IV. Simulation Results
SIMULINK model has been built in MATLAB for PV generation system for analysis and parameters
for simulation are shown in I. Table.
The SIMULINK model of quasi z source inverter with PV array fetched network along with inverter
and filter circuit are shown in Fig.4.

I.TABLE
Design Parameter of Proposed System
PARAMETER VALUE UNIT
Input Voltage
(Vi) 25 \Y%
Inductor
H
(LY 3 m
Inductor
(L) 3 mH
Capacitor
© 1000 =
Capacitor
© 1000 HF
LC Filter
. H & pF
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Fig.4 Simulation for the Proposed System
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Fig.5 Output Voltage of Proposed System
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The above Fig.5 shows the Output VVoltage waveform. In this waveform the maximum voltage attains 280V.

Fig.6 Output RMS Voltagé of Proposed System
The above Fig.6 shows the Output RMS Voltage waveform. In this waveform the maximum voltage attains
185V.
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Fig.7 Output Current of Proposed System
The above Fig.7 shows the Output Current waveform. In this waveform the maximum current attains 0.47A.

V. Conclusion

This paper analyses quasi z source inverter which is derived from z source inverter as it includes all
advantages of z source inverter. Quasi z source inverter has advantage of reduced component rating and
continuous current source.

As solar panel is used with quasi network it encourages usage of solar energy as network gives
continuous DC current source for various applications of photo voltaic generation system. With MATLAB
simulation output is produced approximately 280V.

The PV generation system is one of promising technique as it increases efficiency of proposed
topology as it does single stage of boost and dc to ac conversion with reduced cost.

The Proposed Quasi Z source Inverter system characteristics are analyzed with the help of waveform.
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