
International Journal of Emerging Trends in Engineering and Development                          Issue 3, Vol.2 (March 2013)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                              ISSN 2249-6149 

 Page 601 
 

A study of  Maximum Power Point Tracking Technique for solar PV system 

                   Mr.M.Palpandian1          Mrs.M.Santhi2     Mr.M.Ramuvel3   Mr.A.Ramakrishnan4 

Assistant Professor13, 
Dept of Electrical and Electronics Engineering, 

Sethu Institute of Technology,Pulloor. 
Virudhunagar Dist,Tamilnadu,India. 

Professor2, 
Dept of Electrical and Electronics Engineering, 

Sethu Institute of Technology,Pulloor. 
Virudhunagar Dist,Tamilnadu,India. 

Assistant Professor4, 
Dept of Electrical and Electronics Engineering, 

Mahakavi Bharathiar college of Engineering and Technology,Pulliangudi. 
Tirunelveli Dist,Tamilnadu,India. 

                             
 

Abstract: 

 The electric power produced by the PhotoVoltaic (PV) depends up on the solar radiation 

and temperature. Due to the non linear characteristics of the  solar radiation and temperature the 

ouput of the solar PV is not constant, hence it is necessary to track the maximum power and to 

deliver maximum power to the load.  Maximum Power Point Tracking (MPPT)  is used to track the 

maximum power, dc to dc converter is used to obtain the impedance matching between the PV aray 

and the load. In order to track the maximum power Hill Climbing algorithm is used. The system is 

tested under varying radiation and temperature conditions by using matlab/simulink. The simulation 

result shows the Hill Climbing algorithm tracks the maximum power under the varying climatic 

conditions. 

  
Key words: PhotoVoltaic , Maximum Power Point Tracking, DC-DC Converter, Hill Climbing 

algorithm. 

 

 

1. Introduction: 

 Due to the scarcity of the fossils fuel amd Co2 ,it has motivated the use of new renewable 

sources. Among the unconventional renewable energy sources that have been studied, PV energy is 

now becoming a promising economical renewable energy source, since it offers many advantages 

such as incurring no fuel costs, not being polluting, requiring little maintenance, and emitting no 
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noise, among others.  PV modules still have relatively low conversion efficiency; therefore, 

controlling maximum power point tracking (MPPT) for the solar array is essential in a PV system. 

 The amount of power generated by a PV depends on the operating voltage of the array. A PV’s 

maximum power point (MPP) varies with solar insolation and temperature. Its V-I and V-P 

characteristic curves specify a unique operating point at which maximum possible power is 

delivered. At the MPP, the PV operates at its highest efficiency. Therefore, many methods have 

been developed to determine MPPT.  

  This paper analyse the Hill Climbing algorithms uses the condition dP/dD for tracking the 

MPP , which gives a pulse width modulation (PWM) to drive the boost DC/DC converter in the 

photovoltaic system, and force the photovoltaic module to operate at the maximum power point. 

The obtained simulation results show the effectiveness of the proposed controller.  

2. PV Equivalent Circuit 

The building block of PV arrays is the solar cell, which is basically a p-n semiconductor junction, 

shown in Figure 1. The V-I characteristic of a solar array is given by Eq. (1) [1]. 

 

 

where V and I represent the output voltage and current of the PV, respectively; Rs and Rsh are the 

series and shunt resistance of the cell; q is the electronic charge; ISC is the light generated current; 

Io is the reverse saturation current; n is a dimensionless factor; k is the Boltzman  constant, and Tk  

is the temperature in 
o
K. Equation (1) was used in computer simulations to obtain the output 

characteristics of a solar cell, as shown in Figure 2. 
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This curve clearly shows that the output characteristics of a solar cell are non-linear and are 

crucially influenced by solar radiation, temperature . 

3. Proposed MPPT Method 

The hill climbing algorithm [2], [3], [4], [5] , use the condition that P(n) is greater than 

P(n－1) , the  condition dP/dV to determine whether the MPP has been found or not. The hill 

climbing method uses the duty cycle (D) of these switching mode power interface devices , when 

the task of the maximum power point tracking is implemented. When the condition dP/dD = 0 is 

accomplished, it represents that the maximum power point has been tracked. The flow diagram of 

the hill climbing algorithm is shown in Fig. 3.  

 

The duty cycle is determined by the comparison of the power at present time and previous time. If 

the incremental power dP > 0, the duty cycle should be increased in order to make dD > 0. If dP < 
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0, the duty cycle is then reduced to make dD < 0. The power interface device is DC-DC buck -boost 

converter. If the initial operating point of the PV system is located on the left side of the maximum 

power point, the duty cycle has to be continuously increased on the basis to track the maximum 

power point.  

 

When the operating point of the PV system is located on the right side of the maximum 

power point, the duty cycle should be continuously reduced to return back to the maximum power 

point. If the operating point is moved toward the maximum power point (dP > 0) the incremental 

duty cycle should be greater than zero (dD > 0) .This will cause the operating point to move farther 

away from the maximum power point[5]. The figure shows the solar PV system with MPPT 

algorithms is shown in the Fig.4  and the specification of PV module is shown in the Table.1 . The 

PV Module consists of 24 cells in series . 

 

Item Value 

Rated maximum power(W) 140 

Rated voltage(V) 17.2 

Rated Current(A) 8.09 

Open Circuit VoltageVoc (V) 21.6 

Short Circuit Current Isc(A)  9.3 

 

 

4. Discussion  

 The Matlab/Simulink is used to implement the modelling and simulation of solar PV 

system.  The solar PV system is simulated with the solar radiation of 1000W/m2 and 25oC.  The 

maximum power oscillates around the operating point. 
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Fig. 5. Input Voltage, Input Current and Input Power for solar radiation of 1000W/m2 and 25oC. 

 

 

Fig. 6. Ouput Voltage, Output Current and Output Power for solar radiation of 1000W/m2 and 25oC. 

 

The solar radiation hace been varied from 500 W/m2  
  to 1000W/m2   the hill climbing algorithms 

tracks the maximum power point for the varying climatic conditions. The tracking time is high for 

the varying conditions, but it oscillates around the point point and there by output fluctuates. 

 

Fig. 7. Input Voltage, Input Current and Input Power for solar radiation of  varying radiation from 

500 W/m2  
  to 1000W/m2 and 25oC.  
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Fig. 8. Output Voltage, Output Current and Output Power for solar radiation of  varying radiation 

from 500 W/m2  
  to 1000W/m2 and 25oC.  

5. Conclusion 

 The purpose of this study is to track the MPP using  hill climbing algorithm for varying 

conditions under MATLAB/SIMULINK Environment . The model of PV modules used in PV 

simulation system is established according to the electrical specifications of the PV module . the PV 

module is interfaced to the load using Buck –Boost DC-DC Converter. The PV is simulated for the 

standard conditions of 1000W/m2 and 25oC and also for the varying condition of 500W/m2 to 

1000W/m2 and 25oC . The simulated results shows the MPPT algorithms tracks the MPP Very 

quickly with the fluctuates at the output. 
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