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ABSTRACT 

 
                   In this paper we have used the PV list of measurements provided. The PV output of the same members 

is connected to the Current Source Inverter. CSI contains an Insulated Gate Bipolar Transistor (IGBT) for 

conversion. The whole system simulates under two categories. One imitates the High Inductor (Ldc) value and the 

second is the low Inductor (Ldc) value with a Double Filter. The proposed system mimics the MATLAB / 

SIMULINK software 2.22.23 (2016a). This is well-known simulation software for analyzing electrical and 

electronic circuits. We can also imitate Mechanical Systems which are very useful to others. 
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1.  INTRODUCTION 

1.1 MAXIMUM POWER POINT TRACKING 

 

The solar panel has a feature named p-v where there is a global total. This means that in a different area of the solar 

panel operation, different output power is available. To achieve maximum power the solar panel must operate at a 

voltage where the global magnitude of the p-v element is present. Therefore, in only one operating area, the 

maximum power output selects from the solar panel. This point in the p-v element is called Maximum Power Point 

(MPP). This MPP changes when the radiation and temperature change or when the solar panel is slightly shaded in 

rainy or cloudy weather. 

1.1. 1 MPPT METHODS 

I. Perturb & Observe method 

II. Incremental Conductance method 

III. Fractional Open-Circuit Voltage method 

IV. Fractional Short-Circuit Current method 

V. Fuzzy Logic Control method 

VI. Neural Network method 
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1.2 PERTURB & OBSERVE METHOD 

                      In the P&O method, the MPPT algorithm is based on the calculation of the output power of the PV and 

the power change by taking a sample of both current PV and voltage. The tracker works by increasing or decreasing 

solar energy. If a given disturbance leads to an increase (decrease) of the output of the PV output, then the following 

disturbance is produced in the same (opposite) manner. Therefore, the dc chopper activity cycle is changed and the 

process is repeated until the maximum power point is reached. In fact, the system is moving about MPP. Reducing 

the size of the disturbance step can reduce rotation. However, the small step size reduces the MPPT. To solve this 

problem, the magnitude of the variable fluid becomes smaller when you go to MPP. However, the P&O method can 

fail under rapidly changing atmospheric conditions. A number of research projects have been undertaken to develop 

traditional Hill-climbing and P&O methods. The reference suggests a three-point P&O method of weight comparison 

that compares the actual power point with the previous two points before a decision is made about the disturbance 

signal. The reference suggests a two-phase algorithm that provides faster tracking in the first phase and better 

tracking in the second phase.    

 

                             

Fig. 1 Changes in Maximum Power Point 

The figure shows that there is a rapidly changing situation at Maximum Power Point. From point A, if the 

atmospheric conditions remain constant, a disturbance in the PV voltage will bring the operating area to B and thus 

the disturbance will be reversed due to a decrease in power. However, if the irradiance increases and changes the 

power curve from P1 to P2 within one sample period, the working area will move from A to C and acquire a new 

curve. This represents an increase in power and distortion maintained in the same way. Therefore, the operating point 

varies from A to C in the picture above and will continue to vary as the irradiance gradually increases. 

 

2. PULSE WIDTH MODULATION 

Pulse Width Modulation is basically defined as the process of changing the pulse width of a driving train that is 

directly proportional to a small control signal. To detect a wide pulse we increase the value of the control voltage. 

Pulse Width Modulation (PWM) is a way to change how long a square wave stays "ON". In this way, a sine wave 

http://www.shodhsangam.rkdf.ac.in/


     SHODH SANGAM -- A RKDF University Journal of Science and Engineering 

 

 

ISSN No. 2581-5806                     http://www.shodhsangam.rkdf.ac.in                Vol.-05, No.-02, April-2022, Page 46 

reference signal and a triangular network signal signal are used. . 

2.1 DUTY CYCLE 

In general terms, the Activity Cycle is considered to be the OPEN period of the switched signal. In other words the 

higher the level of the changed signal. It is usually measured in present. The diagram shows the VALIWE 

configuration and activity cycle. Figure 2 shows the TON and TOFF cycle. When the TON period is called the 

activity cycle.                                 

                           

Fig. 2 Duty Cycle 

 

                                

                                    

Fig. 3 Different strategy of Duty Cycle 

 

3. TOTAL HARMONIC DISTORTION (THD) 

Harmonic distortion is a change in the supply voltage waveform from a suitable sinusoidal waveform. It is caused by 

the interaction of reverse loads and the impedance of the supply network. Its worst effects are the heat of motor 

induction, transformers and capacitors and many other types of loads. It also causes excessive saturation. Figure 4.  A 

sinusoidal waveform suitable for alternating current supply. 
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Fig. 4 Ideal Sinusoidal Waveform 

 

 

3.1 LINEAR LOAD 

A “line” load connected to an electrical system is defined as the load that draws current energy into a supply equal to 

the amount of electricity used (e.g., opposing lamps, incandescent lamps etc.). An example of the voltage and current 

waveforms of a line load is shown in Figure 5. For Line load, the current voltage and wavelengths are sinusoidal and 

phase.                                

                                          

 Fig.5 Linear Load 

3.2 NON LINEAR LOAD 

 

The load is considered "non-linear" when its impedance changes with the applied voltage. As a result of this flexible 

impact, the current being pulled by a non-linear load is also not a line i.e. non-sinusoidal environment, even if 

connected to a sinusoidal power source (e.g. computers, various drives, output light etc). An example of the voltage 

and current waveforms of non-linear load is shown in Figure 6. At Non-Line Loads, the current voltage and waves 

are not sinusoidal and are not phase. These non-sinusoidal waves contain harmonic currents that interact with the 

impedance of the energy distribution system to create distortion of electrical energy that can affect both the 

equipment of the distribution system and the loads connected to it.                                     
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Fig. 6 Non Linear Load 

4. CARRIER BASED PULSE WIDTH MODULATION (CPWM) 

 

Due to some limitations of Sinusoidal Pulse Width Modulation, Modified Carrier Based Pulse Width Modulation was 

introduced. In Sinusoidal Pulse Width Modulation the pulses near the sine wave peak do not change much with the 

direction of rotation. The second thing is that the network company signal is used throughout the cycle. Climb no. of 

switching devices and increases switching losses. To overcome the situation above the Network Company Pulse 

Width Modulation was introduced. Provides continuous dc side current. There is one switch up or down that you 

must TURN on each switch. This can also be achieved in Sinusoidal Pulse Width Modulation (SPWM). In SPWM, 

due to time constraints. Allows continuous dc side current mode. Disruption time occurs when electrical devices 

change position. This duration is not enough to enable dc link inductor. This may be the result of an increase in Total 

Harmonic Distortion (THD). Thus introduced Carrier Based Sinusoidal Pulse Width Modulation (CBPWM). Here 

two carriers and one reference are used. In this network company frequency is used during the first 60º intervals and 

in each cycle. i.e. 0º to 60º and 120º to 180º.This is done in the same way in the negative half cycle. The network 

signal and reference signal of the Carrier based Pulse wide modulation are shown in Figure 7.      

                              

 

Fig. 7 Carrier Based Pulse Width Modulation 
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5. RESULTS 

5.1 WITHOUT USE OF DOUBLE TUNED RESONANT FILTER 

                  

 

Fig. 8 CSI Output Current                                                       Fig. 9 PV Power 

 
 

                               

Fig. 10 PV Current 

 

5.2 WITH USE OF DOUBLE TUNED RESONANT FILTER 

          

Fig. 11 CSI Output Current                                                             Fig. 12 PV Power 
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Fig. 13 PV Current 
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