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Abstract 
 
   PV (photovoltaic) system input is irradiation and ambient temperature. The solar radiation is varying in nature so efficiency is 
low of PV system. The various maximum power point tracking (MPPT) methods are used to enhance effectiveness  of solar PV 
system. The incremental conductance(IC) algorithm is one of the MPPT algorithms which is extensively employed because, at 
steady state it has high tracking correctness and high productivity at quickly varying atmospheric circumstances. In this 
proposed system a combination of   IC algorithm and integral regulator (IR) is used to obtain MPPT in PV system. This 
combination gives high accuracy, stable operation in PV module entire region and it also eliminate oscillations near about the 
peak power operating point. A 100kw PV system is design in MATLAB software 2016a version. This PV system consist 
proposed IC-IR algorithm to obtain maximal power operating point.  
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1. Introduction 
 
   Day by day demand of electrical power increases very rapidly because this power is used in each sector of recent developing 
areas. To fulfill the demand traditional generating system is not enough because the input fuel cost is very high and these fuels are 
limited in nature. Renewable energy resources are widely used to produce electrical power to meet up the electric load demand. 
The major advantage with renewable power resources is that it is free and unlimited in nature. Solar energy is one of the renewable 
energy which is widely used for power generation. Solar vitality are more reliable, environment friendly and daily available 
renewable energy resource. 
   The solar system depends upon sun radiation which is varying in nature due to this solar system  suffer low efficiency and high 
costs. To increase efficiency and overcome drawbacks, most of the power should be extracted from these systems using an 
algorithm named maximum power point tracking algorithms.  Another method is physically tracking technique, in this process the 
Photovoltaic modules align orthogonal towards sun rays throughout whole day. This tracking method can be done automatically or 
manually. 
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   Various countries in world are using solar system widely to fulfill the load demand. The solar PV modules are employed for 
power generation from sun which is consisting of solar cell. The solar cells are fabricated of doped Si and Ge material. As the sun 
rays are tumble on the solar panels then the photon get the energy form rays and developed a photo current. Because of this the 
solar panel works as a current source. But irradiation varies with time which is show the nonlinearity of solar systems. To achieve 
the extreme energy from the panel the maximum power point tracking procedures are employed [1]. By using these algorithms we 
can improve the effectiveness of PV technique. Presently the research is going on to find out the best algorithms to attain the peak 
power from solar panel. These techniques increase the efficiency of solar panel. 
   Samimi and M.S.Zabini describe the concept of optimal size of photovoltaic system in varied climate [1].They describe how to 
choose the PV module according to the climate to achieve the extreme power from PV module. P.S. Revankar  stated that to 
control the position of panel according to the direction of sun movement to achieve the maximum power in better way and by this 
the solar radiation are incident  perpendicular to the panels [2].  
  The solar power generation is very important to meet the demand loads. But solar radiation is time varying is depend upon the 
temperature, irradiation, material by which panel is design and the future power generation is totally depend upon the solar energy. 
That is why many researchers gave concept and algorithms to attain the extreme vitality. The challenges of this field and new 
research opportunity in this area is   my motive behind paper. The most widely used maximum power point tracking techniques are 
Perturb and Observe (P & O)  and Incremental conductance. The IC techniques are more efficient than P&O method because IC 
algorithm is more accurate where the sun radiation is change very rapidly [3]. The sensors required to track MPPT in IC technique 
are more than P&O algorithm. In the perturb and observe technique the voltage cannot reached the exact peak power but it is very 
near to the maximal output power. 
   The proposed solar vitality system is used of PV arrays, dc converters, IC-IR algorithm [4], and three phase inverter. The 100kW 
PV array is used which is design in Matlab software. The PV arrays consist of series as well as parallel attached PV modules. The 
module is connected with boost converter and duty cycles of boost converter are control by IC techniques to make system more 
efficient and reliable. The input of module is radiation that varies with the time. To connect PV system with grid, a three phase 
voltage source inverter is employed to change system from DC to AC which is connected with boost converter output port. This 
inverter switches are control by grid side controller [5][6]. After the inverter a three phase transformer is also used to setup the 
voltage level and connect this system with utility grid. 
 
2. PV Array MPPT 
A. PV array 
The solar panel single unit is solar cell. When various solar cell is connected then the solar array is build. The connection of solar 
cell in the Photovoltaic system  are in series as well as parallel. The circuit diagram consisting of a diode, two resistances and a 
current source models a single diode paradigm of a solar cell. PV array is grouping of solar cells joined in parallel and series[7][8].  

 

Fig.1. Single diode solar cell model 
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Where Iph -Photo current ,I0 Dark saturation current, e-Electric charge (1.6×10-19 C) ,K-Boltzmann’s constant (1.38×10-23),F-cell 
idealizing factor,Tc -Absolute temperature , Tr cell’s Reference temperature ,Vd Diode voltage ,Rsh Parallel resistance, Rs Series 
resistance ,Ioα Cell saturation current, Voc Open circuit voltage, µsc Temperature  coefficient cell’s short circuit current , V yield 
voltage of solar cell, I yield current of solar cell , G solar irradiation in kw/m2. The above equation [1], [2] and [3] showed the 
mathematical modelling of solar cell. Form above equation it is clear that the temperature and irradiation are the determinants of 
solar cell output. The produced output voltage a well as current oscillates with variation in temperature along with 
irradiation[9][10][11]. 

 

Fig.2 .I-V as well as P-V characteristics of one module at 25 deg. C 

 

Fig.3 I-V and P-V characteristics of array at 25 deg. C 
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algorithms knows that the extreme power point is reached. So the algorithm iterations stop and the value of voltage at the peak 
power point is corresponding value of functioning voltage at peak power point. This method is better than other tracking methods 
and this method is also used when the solar radiation is varies frequently. But it also has a disadvantage that it uses more number 
of sensors to perform very efficiently [12][13]. 
 

 
Fig.4. IC flow chart 

Figure 4 present MPPT algorithm which having output is in the form of duty cycle and this duty cycle is transferred to the boost 
converter switch to achieved  maximum vitality from the solar panel along with make the voltage constant when solar radiation is 
vary. As soon as the value of dP/dV is equivalent to zero at that point maximal power point is occurs. 
The modified IC method is addition of IC and integral regulator [14][15].  
 

 
Figure 5 Simulink model of IC-IR MPPT algorithm 

4. DC-DC Boost Converter 
 

To increase the output power at the desired level we need a system that helps to boost the dc voltage. Boost converters are 
employed to achieve  above stated system. The step-up process is achieved without using any transformer. The circuit of boost 
converter comprises of one inductor, diode along with high frequency regulator. Managing the gate pulse of switch via regulating 
the duty cycle we can increased the amplitude of yield  voltage as compared to input voltage level [16]. 
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Figure 6. Boost converter 

The working of boost converter id describe as follows 
 

• Charging Mode 

       The inductor starts charging via supply in this mode because of this it is called charging mode. It is assumed that charging 
current is varying linearly but it is clear that from experiment the charging current is exponential in character. The diode opposes 
movement of current form source on the way to load in this mode. In charging mode only inductor is charged to a desired level 
by source voltage and nothing is transferred to the load. 

• Discharging Mode 

Here diode is in forward biased along with the switch is open. This mode is called discharging mode because in this mode 
charged inductor starts discharging. The load is now connected with source voltage and capacitor which meets the load demand 
in this mode of operation in boost converter[17][18].  

 

Figure 7.  Waveform of boost converter 

 

Figure 8.Mathematical modelling of IC-IR 
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2. Simulink Model and Results 
 
         In Simulink various PV array are present and in proposed system SunPower SPR 305 WHT is consider. 
 

Table 1. PV array parameters 
 

Parameters Values 

Number of cell per 
Module 

5 

Number of parallel 
string 

66 

Voc 62.1 volts 

Vmpp 54.7 volts 

Impp 5.58 amps 

               Qd 1.3 

 

 

Figure 9. 100kW solar system model using IC 
 

 

Figure.10.Solar radiation curve 



Mishra and Tiwari/ International Journal of Engineering, Science and Technology, Vol. 13 No. 1, 2021, pp. 138-145 

 

144

 

 

 

Figure.11 produced voltage of boost converter 
 
The Figure 10 displays the curve of radiation input to PV array. The maximum value of radiation is 1000 Wb/m2 and the minimum 
value is 200 Wb/m2. The radiation varies with respect to time in between maximum and minimum value of radiation. Figure 11 
displays output vitality of PV modules which shows the highest assess of array output voltage which is 260 volts and  shows the 
yield power from boost converter which is 500 volts. So the curve of boost output voltage is constant throughout the time and no 
boost converter output voltage values up and down when the radiation values increases and decreases respectively. it also  display 
curve of duty period of boost converter and duty cycles are regulated by proposed MPPT algorithm. From the graph it’s clear that 
when the radiation is down then duty period increase and when it rises the duty cycles decreases to maintain the output constant. 

Table 2.  System Parameters 

Boost converter  Components value  

Inductance  5mH 

Capacitor 12000mF 

Transformer rating  Components value 

R1,R2 1mOhm 

L1,L2 3mH 

Primary voltage V1 260 volt 

Secondary voltage V2 25kV 

Nominal Power 100kVA 

 

Table 3 Output of proposed system 

Parameters   Value  

Solar array output voltage  260 volts 

Boost converter output  500 volts 

Modulation Index  0.85 

 

5. Conclusions  
 
   Here In this paper, a modified incremental conductance MPPT algorithm technique has been designed and simulation done to 
find the results using Matlab/Simulink. This modified MPPT algorithm is capable to increase steady state and dynamic operation 
of PV system. It enable us to extract maximum energy from solar radiation and provide stable and efficient power supply. The 
above results stated that proposed MPPT algorithm can be effective in tracking maximum amount of radiation and also efficiently 
provides maximum power for PV array. Moreover this proposed MPPT algorithm facilitated us with maximum power at low cost 
and least power losses. 
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