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Abstract— applications of renewable energy become  new 
trend in the power electronic technology. Many designs have 
been developed like buck, boost and buck-boost converters/ 
inverters. The outcome of the renewable energy is charged to a 
battery and effectively this power will be distributed to the 
systems in terms of AC or DC, to maximize the utilization of 
available solar power drawn from the solar panel or wind 
energy from the wind wheel a design of boost inverter is used. 
This works proposed to construct and study of single phase 
boost inverter for the motor applications using renewable 
energy, the simulation results are presented. 
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I.  INTRODUCTION 
Applications  of renewable energy in power electronic 

system to charge the batteries and to drive the converters 
have made the researchers to innovate many designs for 
application oriented power converters and power inverters. 
There are many kinds of converters and inverters are 
available according to the desired output parameters. Solar 
cells and wind energy power distribution have tremendous 
requirement in the present research areas around the world. 
The energy produced DC voltage and made to charge a 
battery or to drive power converters.  Buck, boost and buck-
boost, flyback converters are the mechanisms commonly 
employed. A buck converter can steps down the input 
voltage or transfer energy to load at lower voltage than the 
source voltage. Boost converter step up the input voltage or 
transfer energy to load at higher voltage than the source 
voltage. Buck-boost can transfer energy to load above and 
below the source voltage. The general buck circuit and the 
boost circuit are as shown in fig 1and fig 2 respectively.  

 
Fig 1. General Circuit diagram of Buck converter 

 
Fig 2. General Circuit diagram of Boost converter 

In solar cell based applications the solar energy is 
converted into electrical energy and stored into a battery, 
and used for AC or DC load applications. Solar energy is 
generated depends upon the intensity of sunlight, if the 
sunlight is less energy generated in the solar energy is les 
therefore, the energy is required to boost up to operate the 
load, to boost or buck the output voltage t a DC-DC 
converter, or an inverter is employed to drive the load. 
Applications dependent power distribution designs have 
been developing based on the DC-DC and DC-AC for 
energy conversion system. The control strategy is provided 
by the microcontrollers or FPGA kits, by proper designing 
of inductors and capacitors the output voltage required for 
the load are designed and used for different applications. 
The AC or DC required for the applications generated by 
the converters to the acceptable power levels, this can be 
constructed according to buck, boost and buck-boost 
converters. Inverters are mainly used in motor drive 
applications and single phase motors have been used from a 
common applications,  the power may be generated by solar 
energy or wind energy. This single phase boost inverter can 
power up the motor efficiently, designed to operate the 
battery output is 100 volts it can boost up to 230 volts to 
power the AC motor [1-5]. 

II. SINGLE PHASE BOOST INVERTER  
The comprehensive block diagram of single phase boost 

inverter using renewable energy is as shown in Fig.3. The 
battery is charged through the solar cell or wind energy, and 
then it is connected to the single phase inverter to power up 
the types of load applications. The circuit diagram of single 
phase boost inverter is as shown in Fig.4.  
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Fig 3. Block diagram of the single phase inverter 

 
Fig 4. Circuit diagram  simulation model of the single phase inverter 

It consists of 4 IGBTs and 4 pulse generators P1-P4 to 
provide the gate signals to the IGBT. In buck and boost 
converters pulse width/duty cycle is used to output power. 
The pulse width can be calculated using the formula (1). 

  Pulse width = 1- Vin/Vout  (1) 

Where Vin = Input voltage 

    Vout= Output Voltage  

When switches driven by two Complementary signal 
differ by 180°phase-shift, IGBT1 and IGBT4 is turned ON, 
IGBT 2 and IGBT 3 will be in OFF condition, then L1 hold 
the current and the inductor current direction is positive and 
C1 charges to its maximum voltage, the voltage  flow 
through the IGBT 1 i.e. +VRACR. If the inductor current is 
negative the current can flow through the diode connected 
any parallel with the IGBT. When IGBT1, IGBT 4 are 
turned OFF, IGBT 2 and IGBT 3 are turned ON, L2 will 
hold the current and C2 charges and shifted to negative side 
-VRACR.  

III. SIMULATION RESULTS  
Simulation has been done for  different input dc voltage 

and by varying L1, L2 and C1, C2 the output VRACR can be 
varied. The output voltage waveform of single phase 
inverter is as show in Fig.3.  

 
Fig 3. Output voltage waveform of single phase inverter 

 By varying the L1, L2 and C1, C2 the desired values can 
be achieved. In this work by keeping the same L, C values, 
the input voltage is varied and it is as shown in table I.  

TABLE I.  INPUT VOLTAGE VS OUTPUT VOLTAGE 

L1 and 
L2 

C1 and 
C2 

Pulse 
Width 

Input 
Voltage 

(V) 

Output 
Voltage 

(V) 

50 mH 220µF 50 % 

20 30 

50 75 

100 150 

30 mH 220µF 50 % 

20 60 

50 140 

100 230 

 

IV. CONCLUSION 
The study of single phase boost inverter has been 
constructed with simulink Matlab for the applications of 
single phase motor drives, the energy required to drive the 
load during less production of renewable energy has been 
improved using single phase boost inverter, and also studied 
the FFT analysis of single phase boost inverter drive, the 
results have been presented in this work. 
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