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Abstract: 

In single-stage photovoltaic (PV) system, there is a power irregularity exist 
between the AC yield and DC input. A voltage unbalance in a single phase system cause 
double frequency ripple in the dc link. A buffered passive network has to be connected with 
the double-frequency ripple (DFR) system. The DFR buffering can be achieved by the high 
reliable film capacitors. In this paper, the new control strategy has been implemented by 
reducing capacitance for DFR buffering in single-phase quasi-Z-source inverter 
applications. The low input voltage DFR can be achieved by proposed control system with 
minimal capacitance, without applying any additional hardware components. 
Index Terms: Double Frequency Ripple, Quasi Z-Source, Capacitance Reduction & 
Photovoltai 
1. Introduction: 

When output voltage variation occurs in the renewable energy system due to 
Irradiance, temperature raise, there exist two traditional converters: voltage- source or 
(voltage-fed) and current- source or (current-fed) converters or inverters depending on 
power flow directions. The voltage fed Z-source and Quasi Z- source inverter has been 
considering for photovoltaic applicationinrecentyears.The ability to boost and buck 
voltage makes the Z-source inverter very attractive for these applications. It is used in 
PV system which connected to a single phase load. A semi Z- Source is leading 
technology gained from ZSI. When QZSI is one stage power transformation devices 
which lie on a passive network relate for inverter to PV module. A Quasi has some rare 
factor such as low component rating and draws stable dc current when 
relatedtootherbuckboostconverter.  

By shoot through states utilized by the semi Z- source inverters, to help the dc 
voltage without DC/DC converter. In these structures a semi Z- source inverter is used 
to get inversion and boost function in one single stage. The shoots through states are 
banned in the conventional voltage source inverter. The impedance network is 
employed between the PV system and Inverter. The semi Z-source inverter displays 
more accuracy in PV application because of its skill of handling shoot through states. 
The two stage conversion contains dc-dc converter and dc-ac converter. The switching 
devices in dc-dc converter will increase the cost and increase complexity in control 
system. It also decreases the efficiency. The single stage converter is proposed for PV 
system. The QZSI will be used to learn the low frequency ripple issue. The ability to 
boost and buck voltage makes the Z- source inverter very attractive for these 
applications. It is used in PV system which connected to a single phase load. A Quasi Z- 
source is modern technology gained from ZSI. 
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Figure 1: Diagram of a Single phase QZSI Based PV System 

2. Existing System: 
In this system there are some problems are available. To buffer the DFR energy a 

large capacitance is needed. Electrolytic capacitors are usually used due to their high 
capacitance. They can only be mounted vertically, because of liquid electrolyte inside 
them. They have a higher leakage current and not suitable for low frequency 
application. They are physically larger. So electrolytic capacitor considers being weak 
component regarding to lifetime for outdoor operation. The system can deliver a 
voltage lower than dc input voltage, since they are buck converter because of triggering 
two switches in the same legs. Due to irradiation and temperature raise the maximum 
power point of a solar panel varies. For a PV application an MPPT algorithms are used to 
gain maximum power from the PV panel. The maximum power from PV system 
obtained by using MPPT. As compared to all the algorithms P&O algorithm are most 
common used for an advantage of an easy implementation. 
2.1 Functional Blocks: 

 
Figure 2: Block Diagram of Existing System 

2.2 Circuit Diagram: 

 
Figure 3: Circuit Diagram of Existing System 
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3. Proposed System: 
The restriction in the current system resolved by the proposed system. The non-

polarised film capacitors have superior characteristic, these are widely used for AC 
signal and power flow. Film capacitors are relatively cheap, stable over time and have 
low self-inductance and equivalent series resistant. The high voltage and high current 
can be done by high précised capacitance values. They have long shelf and service life, 
and very reliable with a very low average failure rate. The PV array draws constant 
current by using Quasi Z Source Inverter and it also handling a wide input range. The 
impedance network to allow voltage boost and inversion in a single stage. An MPPT 
cannot be track the constant voltage to the PV system. So fuzzy logic system is 
employed. A fuzzy logic control system that analyses analogy input values logical 
variables deals between 0 and 1. An MPPT with Sliding mode controls are used in the 
system. 
3.1 System Structure: 

 
Figure 4: System Structure 

3.2 Circuit Diagram: 

 

 
Figure 5: Circuit Diagram of proposed System 
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Fig 5 shows the control system of the proposed single phase Quasi Z source 
inverter. It contains the suppression controller for input DFR, current controller for grid 
connected system, capacitor voltage controller for Quasi Z Source, MPPT controller. An 
input voltage reference V*in which gives by MPPT controller. An PI controller regulate 
the error between V*in and Vin. By controlling dSH the capacitor voltage is regulated. 

 

 
Figure 6: (a) Conventional method (b) Modified method. 

The Fig (a) shows the modulation strategy of a conventional single phase Quasi Z 
Source inverter. To generate three-level voltage output the full bridge is modulated with 
180. The speed duty ratio is generated by using two straight lines V*P and V*N. At the 
time of shoot through state all four switches S1-S4 are simultaneously turn on. 
      The Fig (b) shows the modified line with double frequency component of the 
shoot - through control lines V*P and V*N of the proposed control system. 
3.3 Controller Circuit: 

 
Figure 7: Basic configuration of a fuzzy logic system 

Fuzzy logic is an approach that perform "true or false" (1 or 0) based on the 
"degrees of truth" of modern computer based technique. It performs analogy 
information regarding to logical variables between 0 and 1. By their very simple 
conceptually a fuzzy logic controller is generally used. It contains three stage process 
namely Input stage, Processing stage and output stage. The input stage performs 
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membership function and truth values of maps sensor. The processing stage invokes 
result of the rules. The specific control output values are gained by output stage. 

 
Figure 8: Circuit Diagram of Fuzzy Logic 

 
Figure 9: MPPT& Sliding mode Controller Circuit 

Fig 9 shows the controller circuit for MPPT& Sliding mode. For a conventional 
system PI, MPPT controller is used. A proposed method Digital control like fuzzy logic 
and MPPT with sliding mode controller used. 
3.4 Simulation Diagram: 

 
Figure10: Simulation Diagram of Existing system 

 
Figure 11: Simulation Diagram of Proposed System 
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4.  Simulation Result: 

 
Figure 12: Inverter Output 

 
Figure 13: PWM Pulse 

 
Figure 14: Z- Source Output 

 
Figure 15: Inverter Output 

Fig 15 shows the Inverter output voltage waveform of the proposed system 
which gives a voltage boost for a single stage conversion. 
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Figure 16: Gate Pulse 

5.  Conclusion: 
In a single phase photovoltaic system there is a power irregularity exist between 

the AC yield and DC input which great Double Frequency Ripple. A buffered passive 
network has to be connected with the double-frequency ripple (DFR) system. The DFR 
buffering can be achieved by the high reliable film capacitors. From the input PV side to 
eliminate the ripple energy an input Double Frequency Ripple controller are used. The 
DFR buffering can be achieved by the high reliable film capacitors. From the input PV 
side to eliminate the ripple energy an input Double Frequency Ripple controller are 
used. The proposed system which delivers constant current from PV panel to boost the 
voltage in a single stage conversion. In this paper, the new control strategy has been 
implemented by reducing capacitance for DFR buffering in single-phase quasi-Z-source 
inverter applications. The low input voltage DFR can be achieved by proposed control 
system with minimal capacitance, without applying any additional hardware 
components.  
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