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Abstract – Solar Photovoltaics has proven itself to be the most dependable source for harvesting solar energy.  The output of solar PVsystem relies upon solar radiation and temperature which vary throughout the day.  This caused variations in the maximum power point (MPP) on the solar PV output characteristics curve.  Therefore Maximum Power Point Tracking (MPPT) technique is used to track the MPP and extract maximum power out of the PV systems.  The maximum power is fed to the Buck boost converter to regulate the output according to the load requirement by varying the duty cycle. 
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1.INTRODUCTION 

Sun’s energy is one of the abundantly available natural sources in the world.  It is one of the non renewable sources available in the present competiting environment.  The suns energy is available throughout the day time but the ultimate aim is to extract the maximum energy from the sun which will compensate the day to days energy requirement.  There are various methods available for tracking maximum power from the sun’s energy.
  Electricity generation using solar photovoltaic technology has become the most viable option in the recent times.  With exhaustion of fossil fuel reserves and rising concerns about the environmental impact of the use of fossil fuels in recent times, has led to increase in the use of solar.  PV generated electricity is a clean and noise less source of energy with low maintenance cost.  

2. Working of the proposed system

The working principle of the entire project is based on using the maximum solar energy received by the panel.  The MPPT algorithm traces the maximum power point and gives the maximum power at the panels output.   The panels output is given to the DC-DC converter specifically the Buck Boost Converter which regulates the dc power received from the panel.
  The Buck Boost Converter works for the various duty cycle.  If the output of the panel found to be low to match the load then by increasing the duty cycle (D>0.5) the output voltage of the converter will increase to match the load requirement.  In this mode of operation the Buck Boost converter does the Boost operation.   





     If the output of the panel found to be high to match the load then y decreasing the duty cycle (D<0.5) the output voltage of the converter will decrease to match thee load requirement.  In this mode of operation the Buck Boost converter does the Buck operation.
     The MOSFET switch is used in the Buck Boost Converter. The switching of the MOSFET is done by using the TLP 250 gating circuit.  The output voltage according to the load requirement can be adjusted by Buck Boost converter by varying the duty cycle. 
2.1 Block diagram

         The  figure (Fig 2.1) depicts the block diagram of the proposed system.  It consists of solar panel, Converter, MPPT Algorithm , PWM generation and load.[1]
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           Fig -2.1: Block diagram
2.2 Design aspects of the proposed

        The design aspects of the proposed system contains the following equations [2] based on which solar panel has been modeled. 
The current equations of the solar panel are
 ---------(2.1)
The photon current is given by
                    ---------(2.2)

The diode current is given by

                                  ---------(2.3)





The  current through the panel is given by

                                                ---------(2.4)


The output equations of the converter is given by



The inductance and capacitance values are given by



Where   



Where 
3. System Components
3.1 Solar Panel

             The solar cell (Fig 3.1) produces a votage of 0.5 V. The current may vary from 1 – 10 A. The number of solar cells connected together forms an module. The number of modules connected together forms a panel. The number of panels connected together forms and array. The photovoltaic cell converts an light energy into an electrical energy. The solar cells are made up of silicon.
[image: ]

Fig -3.1: Equivalent circuit of solar cell

3.2 Buck BoostConverter

             The Buck Boost Converter (Fig 3.2) is a DC – DC converter which varies the output voltage corresponding to the duty cycle. The duty cycle (D<0.5) converter Bucks the output voltage. The duty cycle (D>0.5) converter Boosts the output voltage. The input to the Buck Boost converter is obtained from the solar output. By adjusting the duty cycle the voltage will be maintained constant according to the load requirement.
        

[image: ]
Fig -3.2: Power circuit of Buck Boost Converter

3.3 MPPT Algorithm
[bookmark: _GoBack]       The MPPT algorithm (Fig 3.3) traces the maximum power ,where it occurs  in the PV curve and obtains the corresponding voltage to the maximum power.[1,3,4,5,6,7,8,9,10,11,12,13]
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 Fig -3.3: MPPT algorithm

          The MPPT algorithm of the proposed is based of the current equation. The current equation is substituted in the Newton Raphson formula and iterated until the result is within the error limit. When the value within the error limit is reached the power found by the product of voltage and the current. From the PV curves obtained the maximum point is traced and the corresponding voltage to maximum power has been found.

 
4. Simulation and results

     The simulation model shown in (Fig 4.1) of the proposed topic is simulated using the PLEX software and the plots are obtained.  The simulation is done using the design equations in the chapter 2 of this paper.
    

[image: ]

Fig -4.1: Simulation model

        The simulation results for various irradiation (Fig 4.2)  by keeping the temperature at the standard test condition is given below.  The temperature under the standard test condition is .The irradiations are varied from 100 to 1000 and the results are obtained.



[image: ]
Fig -4.2:  Plot between voltage and power
For varying irradiation



          The simulation results for various temperature by keeping the irradiation at the standard test condition is given below. The irradiation under the standard test condition is 1000W. The temperature is varied and the results are obtained.

[image: ]
Fig -4.3:  Plot between voltage and power
For varying temperature


   
      The graph (Fig 4.4) with the tracking of maximum power for irradiation varying from 100 to 1000 is given below

[image: ]

Fig -4.4:  Plot between voltage and power for tracing Maximum power

             The results obtained from the simulation circuit (Fig 4.1) is given in the form of tabulation (Table 4.5).  It contains the Maximum power and the Corresponding voltage for various irradiation.

Table -4.5: Maximum power and corresponding voltage values

	S.No
	Irradiance
	Maximum Power
	Corresponding Voltage

	1
	100
	23.4
	38.29

	2
	200
	52.73
	39.12

	3
	300
	86.65
	39.12

	4
	400
	121.48
	39.12

	5
	500
	149.90
	39.95

	6
	600
	183.51
	41.62

	7
	700
	214.83
	41.62

	8
	800
	246.91
	41.62

	9
	900
	282.81
	40.79

	10
	1000
	314.13
	41.62

	11
	1100
	340.10
	41.85

	12
	1200
	380.34
	42.00



5. CONCLUSION

      In this study the maximum power has obtainted by infusing MPPT algorithm. As solar is the clean and noise less renewable energy , the MPPT helps to utilize the maximum of extracted power. The Buck Boost converter monitors the solar output and performs the buck or boost operation to meet the load requirements. Thus the optimization of solar power using the Buck Boost Converter gives the maximum output power.
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