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Abstract: The ever increasing demand for the Electrical energy has made the mankind to turn towards 

renewable energy sources. Photovoltaic (PV) is one of the renewable energy source. For effective and efficient 

utilization of the SPV panel a DC-DC converter interface required. The problem in using high frequency 

converter interface is the resultant high frequency ripple interaction with the SPV system. In this work, an 

interleaved boost converter (IBC) is considered to reduce the ripple. Our finding is that IBC fed by a SPV panel 

reduces this ripple to a greater extent. IBC also has a faster transient response as compared to conventional 

boost converters with reduced ripple contents. The advanced PWM techniques are used to decrease the ripple 

current to minimum value and to increases the efficiency of the system. The performance have been analyzed 

with the help of MATLAB/Simulink. The simulation result shows that IBC converter reduces the ripple current 

and increases the efficiency of the system. 
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I. Introduction 
In the present time, there has been a huge demand for power because of the rapid industrial growth, 

along with an increase in residential loads. As it is necessary to meet these increasing power demands, and since 

non-renewable energy resources such as fossil fuels are quickly being depleted, alternative, renewable energy 

resources such as wind energy, solar energy, hydroelectric energy, and bio-mass energy have become major 

areas of research. Solar energy is one of the most reliable sustainable energy sources and does not require waste 

management nor pollute the environment. In order to boost the voltage output from PV panels, a boost converter 

is employed. The basic converter belonging to the family of DC-DC converter is Boost Converter.  

The input power can be fed to this boost converter by more than one ways. Some of the regular 

methods includes batteries, solar cells and panels, rectifier and DC. DC conversion means increasing or 

decreasing the voltage level of the input DC voltage given to the converter. The other two are buck and buck 

boost derivatives. In recent times the use fuel cells and photovoltaic cells have received a wide usage in field of 

research to interface power electronic converter with energy source. These power source have usually quite low 

voltage output and require series connection of voltage booster to provide enough voltage output. The grid 

synchronized photo voltaic (PV) system are constructed from group of power point tracking (MPPT) cascaded 

by a grid synchronized inverter. [1] There are many boost converters which uses two or more converters for 

high voltage applications which produce higher output and reduce the output ripple [2]. Bin Gu et.al [3] presents 

a non isolated, high boost ratio fusion transformer to transfer DC-DC converter with application of low voltage 

applications. 

The boost converters are used as power factor corrected pre regulators. The input inductance of the 

boost converter helps to control the current ripple and also reduces the electromagnetic emission. However the 

size of the inductor is proportional to the square of the peak current and for high voltage applications size is 

crucial Due to the usage of inductor in the boost converter the ripple current is introduced. Therefore the 

interleaving technique is used. An Interleaved Soft Switching Boost Converter (ISSBC) for a PV power 

generation system is proposed [4] The multistage conversions are used for high power applications. The 

multistage converter can defined as to see it as consisting of several power stages (converter “phases”) with 

inputs and outputs connected in parallel and drive signals shifted to ensure uniform distribution over the 

switching period – this technique is called interleaving .This is employed to increase output power and to reduce 

the output ripple. 

 

II. Proposed Circuit 
2.1. Interleaved Boost Converter  

The Boost converter belongs to DC DC topology in which the output voltage is greater than input 

voltage. It cannot be used for high power application due to the presence of ripple content which results in 

distortion of the output. The ripple is caused due to the rise and fall of inductor current. This can be eliminated 

by using the Interleaved Boost Converter which has many boost converter connected in parallel. The circuit 
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diagram of Interleaved Boost converter is as shown in Fig 1. In an Interleaved Boost Converter, the two boost 

converter are operated in the same frequency but that the phase shift of 180
0
. 

We know that the input current is the sum of the two current flowing through inductor. As they are 

operated at the 180
0
 shift, when they are added the ripple contents cancel each other, hence an Interleaved Boost 

Converter reduces the ripple content by the virtue of their design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1 : Circuit Diagram of IBC 

 

For the current to get equally divided the inductor should be chosen of equal value. Here the L is taken 

to be 0.713 mH. As two switches are used the Duty cycle D should be taken greater than 0.4 , if not the drive 

pulse may not able to turn ON a switch for a short time at which both the switches will be in OFF state. The 

Capacitor value is taken as C=4.79μF and switching frequency is set for the value 50KHz. 

 

2.2. SOLAR CELL  

The energy from the sun is harnessed and then converted to electrical energy by PV cells. The 

converted energy will be in the form of DC current. Due to the inconsistency of the sun’s radiation and other 

parameter the PV cell produce less voltage and generally lesser than the rated value. So to utilize the same for 

the real time load that power generated from the PV cell has to be boosted before feeding to the load , and hence 

they are fed to any DC-DC converter before connecting it to load , which in our case we are using Interleaved 

Boost Converter for boosting the input . Here we are using the 32 cell in Series parallel connection to make it an 

array. The above design is as simulated in the MATLAB Simulink 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 : PV Cell panel 

 

2.3. MPPT CIRCUIT  

In recent time all the solar panel no matter how advanced they are , the MPPT circuit is designed along 

with it for more reliable performance. The MPPT helps to get maximum power from the PV cell irrespective of 

change in environmental conditions. There are many algorithm which can be used , here we have used P&O 

method (Perturb and Observe). When perturbation method is introduced in the system , it sense input voltage 

and current initially , then the PV cell is perturbed by adding a small increment till Maximum Power Point is 

achieved. The perturbation method is very simple to apply. However, it has some power losses due to the 

constant oscillation at the maximum power operating point 
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Fig 3. P&O algorithm chart 

 

2.4. CONTROL CIRCUIT DESIGN  

The control system which is used in the interleaved boost converter is PID controller which is used to 

reduce the oscillation in ripple current. They can be used either in open loop or closed loop modeling of DC-DC 

topology. The closed loop system is more accurate than the open loop system because they do not get disturbed 

in the presence of non linearities. The general block diagram of closed loop control are shown in fig 4 

 

 

 

 

 

 

 

 

 

Fig 4 : Block diagram of closed loop system 

 

A proportional–integral–derivative controller (PID controller) is a control loop feedback mechanism 

(controller) commonly used in industrial control systems. A PID controller continuously calculates an error 

value e(t). e(t) as the difference between a desired set point and a measured process variable and applies a 

correction based on proportional, integral, and derivative terms (sometimes denoted P, I, and D respectively) 

which give their name to the controller type. The PID controller is most widely adopted in industrial application 

due to its simple structure, easy to design and low cost. 

 

 

 

 

 

 

 

 

 

 

Fig 5. Block Diagram of PID Controller 
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The controller output in this case is 

 

u (t) = K p . e (t) + K i∫ e (t ) dt + Kde( dv/dt) 

 

A PID controller is called a PI, PD, P or I controller in the absence of the respective control actions. PI 

controllers are fairly common, since derivative action is sensitive to measurement noise, whereas the absence of 

an integral term may prevent the system from reaching its target value. The procedure of finding the controller 

parameter is called tuning. 

 

III. Signal Generator 
The Pulse Width Modulation (PWM) or Pulse Duration Modulation (PDM) is modulation technique 

used to encode the message into pulsing signal. Although it can be used to encode the information of 

transmission signal , its main use is to allow the control of power supplied to electrical drives , especially to 

internal loads such as motors. The PWM is one of the two principle algorithms used in photo voltaic solar 

battery charges the other is maximum power point tracking. 

The term duty cycle describes the proportion of 'on' time to the regular interval or 'period' of time; a 

low duty cycle corresponds to low power, because the power is off for most of the time. Duty cycle is 

expressed in percent, 100% being fully on. The main advantage of PWM is that power loss in the switching 

devices is very low.We have analyzed for Single Pulse Width Modulation, The Single pulse Width 

Modulation signal is achieved by comparing the constant DC signal with the ramp voltage. 

 

 
Fig 6 : Single Pulse Width Modulation Pulse 

 

IV. Block Diagram 
The output of PV panel is fed to the MPPT circuit, which tracks the maximum power point by its controlling 

algorithm and fed to the main converter. The output is boosted sufficiently to drive the load and fed to the 

controller which regulates the voltage, allowing it to maintain constant voltage at the load terminal. 

 

 
Fig 7 : Block Diagram of the proposed system 

 

V.     Simulation Circuits And Waveform 
For Simulation we are MATLAB Simulink software. It is a block diagram environment for multi domain 

simulation and Model Based Design. Here the simulation results of Interleaved Boost Converter with MPPT and 

without MPPT are tabulated and its waveform are shown with the help of MATLAB SIMULINK 2010A 
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Fig 8 : Simulation Circuit of MPPT system 

 

 
Fig 9 : Simulation Circuit of IBC converter 

 

 
Fig 10 : Simulation circuit of PV cell model without MPP 
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Fig 11. Varied input voltage signal Fig 12. Voltage and current without MPPT 

 

 
Fig 13. MPPT detection point during      Fig 14. Voltage and current with MPPT Change in input signal 

 

VI.    Comparission Between Load Voltage And Power With Mppt And Without Mppt Circuit 
 

 WITHOUT MPPT WITH MPPT 

   

OUTPUT   

VOLTAGE 26V 32V 

   

OUTPUT   

POWER 9.62W 14.2W 

   

 

VII.   Conclusion 
The low power output from the PV panel is harnessed and boosted to drive the load. The MPPT circuit 

helps to increase the efficiency of conversion and also the control circuit gives the constant and desired voltage 

to the load side as per the requirement. The results obtained are tabulated and we can conclude MPPT circuit 

enhances the PV cell conversion capabilities and improves the overall efficiency of the system. 
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