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Abstract— Solar, wind and hydro are renewable energy 

sources are seen the main energy resources. However the 

efficiency and the performance of renewable energy system 

are still under development. The control structure of the 

converter blocks as an important section for energy 

conversion and transmission should be improved to compare 

the requirements of the load. In this paper solar and wind 

energy is taken as the renewable resources, the hybridization 

of the solar and wind power systems have the ability to give 

more output. In this paper tells about the simulation and 

implementation of converter connected to an induction motor 

load. Here a closed loop DC-DC buck-boost converter is used 

to design the circuit. Modified feedback technique is going to 

be used in this converter system to rectify the output based on 

the load requirements. Firstly the control structure of the load 

side inverter is analyzed. The speed variation will be sensed 

and the PWM produces signals are given as a feed back to the 

system. The simulation tools are the easiest way to analyze 

the circuits. The MATLAB simulation tool is used to analyze 

the overall circuit and designing a modified one. The 

modified feedback system is controlled by PID controller. 

This can be able to maintain the supply constantly to the 

induction motor. Based on the modified feedback the overall 

efficiency of the system will be increased. 
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I. INTRODUCTION 

The renewable resources such as wind, solar and hydro are 

the main energy resources. However, because of the 

electricity demand is increasing day by day. The production 

and controlling of the energy is the most important thing. The 

energy will be produced by hybridization of the renewable 

resources such as solar and wind energy. The controlling of 

the converter blocks based on the load requirements are 

analyzed by using MATLAB simulation tool. 

Here the hybridization of the solar and wind energy 

system. The hybridization of the two energy systems gives 

more output voltage. Most of renewable energy technology 

produces DC power output. An inverter is needed to convert 

the DC electric energy from the renewable energy source into 

AC electric energy. The inverters are either stand alone or 

grid connected. The DC-DC buck-boost converter is used to 

rectify the DC energy and invert by connecting to the inverter 

circuit. The control of the inverter should be improved to 

meet the requirements of the load. 

It is stated that, the control takes of the three phase 

induction motor connected to an inverter can be divided into 

two parts, input-side controller and load-side controller. The 

control objective on the input side controller is capture 

maximum power from the input source. However the control 

objective of the load side controllers are to control the power 

delivered to the load. The injected power will be varies based 

on the load variation. 

II. EXISTING METHODS 

The simulation modeling of the converters and inverters are 

most important one in the energy distribution. The research is 

based on the power production from the renewable resources 

such as solar and wind power generation. Based on this the 

converters and the inverters are designed for a specifics 

purposes such as connecting to grid, small scale applications, 

etc.. 

New Configuration of Multi-Functional Grid-

Connected Inverter to Improve Both Current-Based and 

Voltage-Based Power Quality [1]. In this paper proposes a 

new configuration of a multifunctional grid-connected 

inverter to improve both voltage based and current based 

power quality effectively. The proposed configuration can be 

series or parallel to the grid and load. 

Design, Analysis and Simulation of Synchronous 

Reference Frame based Phase Lock Loop for Grid Connected 

Inverter [2]. This paper presented the detailed study of grid 

connected three phase inverter using PLL. PLL is used to 

synchronizing the solar inverter with grid.  Here the inverter 

output voltage with and without filter are same as the 

simulation result. 

A Boost Inverter-Based Bipolar High-Voltage Pulse 

Generator [3]. this paper tells about the designing of a new 

boost-inverter based high voltage pulse generator can be 

proposed and it can be used for any resistive load with high 

resistance and used for high pulsed applications. The 

generator has boosting capability as it can generate high 

pulsed output from a low voltage DC input. 

Three-phase bidirectional dc/ac converter using a 

six-leg inverter connected to a direct ac/ac converter [4]. the 

paper tells about the power flow between the dc and ac ports. 

The high frequency transformer links the six-leg inverter to 

the direct ac/ac converter. 

Closed Loop DC-DC Boost Converter with Inverter 

for Small Scale Generation Plant [5]. in this paper tells about 

the DC supply given to the DC-DC boost converter and the 

output of the DC-DC boost converter is given to the PWM 

inverter which converts the output of the converter in form of 

AC. The inverter output is given to the load which gives the 

final output which is feedback to the closed loop 

phenomenon. 

The closed loop phenomenon gives the more 

efficiency in the output side of the converter blocks. It helps 

to give constant supply to the load. The overall efficiency and 

lifetime of the system will be increases. 

Proposed Method: 
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Fig. 1: Block diagram 

In the block diagram we see the DC supply is given 

to the DC-DC buck-boost converter and the output of DC-DC 

buck-boost converter is given to the inverter. The converter 

output is in the form of AC. The inverter output is given to 

the three phase induction motor as a load; the load side 

variation in the speed is given as feedback to the inverter 

circuit and maintains the supply constantly to the induction 

motor. 

III. MODEL OF THE PV MODULE 

 
Fig. 2: model of the PV module 

The temperature and the irradiation are the sources 

to the PV module and which helps to produce the electric 

energy. Thus produced voltage and current are measured and 

it will be given to the MPPT algorithm. The MPPT compares 

the produced voltage and the current to the reference signal. 

 
Fig. 3: output of the PV module 

 

IV. WIND TURBINE MODULE 

 
Fig. 4: wind turbine module 

The wind generator is produces AC power at the 

output side. Thus produced AC power is rectified DC power 

for connecting the output to the solar PV module. Thus the 

hybridized energy can be produced. 

 
Fig. 5: output of the wind generator 

 
Fig. 6: hybridized power from the solar and wind power 

generator 
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V. BUCK-BOOST OPERATION 

 
Fig. 7: Buck-boost circuit 

The buck-boost circuit is used to maintain the output 

as a constant supply. The input of the buck-boost circuit is 

from the hybridized power from the solar and the wind power 

generating stations. Here the buck and the boost operations 

are takes place by the switching of the IGBT. If the input 

voltage is lesser then there the boost operation will takes 

place. If the input voltage is higher, the IGBT is switches and 

the buck operation will takes place. Here the switching 

signals are given to the IGBT from the MPPT operation. 

VI. MAXIMUM POWER POINT TRACTION 

 
Fig. 8: MPPT circuit 

In the MPPT is used to obtain the maximum power 

from the system. However the voltage and the current from 

hybridized output from the solar and wind generators is taken 

and maintained it as a constant level. By giving a reference 

signal the output from the MPPT is used for the switching of 

MOSFET in the buck-boost circuit. Thus the MPPT output 

gives to the pulse generator and it generates the pulses, which 

helps to switching the MOSFET and maintain the voltage 

constantly to the inverter. 

VII. FEEDBACK CIRCUIT 

 
Fig. 9: Feedback Circuit 

The output from the inverter circuit is given to the 

three phase induction motor. The induction motor will rotates 

and the rotor speed is sensed. The comparator block compares 

the actual speed with the reference speed. Here the negative 

part of the speed signal is given to the PID controller. Here 

the PID controller controls the proportional and integral terms 

of the signal from the comparator. Thus the steady state error 

in the signal will be cancelled and the efficiency will increase. 

The limiter circuit limits the speed from 500-1725. From the 

limiter circuit signal divides into two, such as magnitude and 

angle. The angle signal is given to the theta table. From the 

theta table the switching signal to the MOSFET is compare 

with the gain value. The gain value from the magnitude of 

modulus of induction is compare with the look-up table. The 

speed signal compare with the table data as given in the look-

up table. Here the output signal is produced based on the 

modulation of induction of the three phase induction motor. 

Thus produced both signal from the look-up table block and 

the theta block is given to the pulse generator. The pulse 

generator produces switching pulse to the MOSFET based on 

the speed of the motor. Through this the input voltage to the 

motor is controlled and also the torque of the motor will be 

controlled. Thus the motor efficiency also increases. 

 
Fig. 10: Output from the Inverter Circuit 

VIII. SIMULATION CIRCUIT 

 
Fig. 11: simulation full circuit 

IX. RESULT 

Thus the induction motor speed can be made constantly, 

however the efficiency of the system will be increased. It can 

be able to protect the converter and the inverter blocks from 
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any damages from overloading. The inverter output voltage 

will be controlled by feedback controller circuit. Thus the 

motor torque will be controlled and also the speed of the 

motor will be maintained constantly. 

 
Fig. 12: Indication of Motor Rotates At a Speed Of 1200 

 
Fig. 13: Indication of Motor Rotates at a Speed Of 1000 

X. CONCLUSION 

Cheap, fast and efficient switching converters and inverters 

are in high demand in the high-tech world. Safety, cost and 

size of each design is also a priority in today’s industrialist 

economy. 

This work presents simulation of modified closed 

loop DC-DC buck-boost converter with inverter system for 

small scale generation plant application. MATLAB model for 

closed loop The constant DC output from the buck-boost 

converter will be given to the inverter and the inverter output 

will be given to the induction motor. The speed variation of 

the motor will be analysed and given as a feedback. Through 

the feedback circuit the input voltage to the motor will be 

controlled and also the rotor torque of the induction motor 

will be controlled. Thus the efficiency of the motor will be 

increased. 

The output voltage from this simulation diagram 

shows the output respect to the input voltage is better than the 

previous work. 

XI. FUTURE SCOPE 

The converters and the inverters are most important one in the 

energy distribution. The feedback system is helps to maintain 

the supply constantly to the load. Based on further analysis of 

the converters and inverters, helps to develop a new design 

with more efficiency. Also it can able to design a new model 

for small scale applications. 

REFERENCES 

[1] Wooyoung Choi, Woongkul Lee,& Di Han, “New 

Configuration of Multi-Functional Grid-Connected 

Inverter to Improve Both Current-Based and Voltage-

Based Power Quality”  energy conversion congress & 

exposition (ECCE),2016 IEEE, INSPEC Num:16672316 

[2] Yash P. Bhattl and Mihir C.& Shah “Design, Analysis 

and Simulation of Synchronous Reference Frame based 

Phase Lock Loop for Grid Connected Inverter” 1st IEEE 

International Conference on Power Electronics. 

Intelligent Control and Energy Systems (ICPEICES-

2016), INSPEC Num:15571536 

[3] Ahmed Elserougi, Ahmed Massoud,&Shehab Ahmed 

“A Boost Inverter-Based Bipolar High-Voltage Pulse 

Generator” DOI 10.1109/TPEL.2016.2576562, IEEE 

Transactions on Power Electronics, pp-  2846-2855 

[4] GierriWaltrich , Jorge L. Duarte,& Marcel A.M. Hendrix 

“Three-phase bidirectional dc/ac converter using a six-

leg inverter connected to a direct ac/ac converter”  ISSN 

1755-453 doi: 10.1049/iet-pel.2015.0059p, pp-2214-

2222 

[5] Manish Agarwal, Sanjeev 

Gupta,&SudhirP.Phulambrikar “Closed Loop DC-DC 

Boost Converter with Inverter for Small Scale 

Generation Plant” International Journal of Engineering 

Trends and Technology (IJETT) – Volume 15 Number 5 

– Sep 2014 

 


