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ABSTRACT- 

The paper presents a highly efficient DC-DC Boost 

converter meant for utility level photovoltaic 

systems.  

Solar photovoltaic cells are highly sought-after 

for renewable energy generation owing to their 

ability to generate power  directly. However, the 

outputs of solar arrays range in lower DC voltage. 

It is therefore necessary to make use of DC-DC  

converters that can boost the output voltage and do 

so consistently by negating the variations in the 

outputs of solar  panels. The variations arise from 

inconsistencies in sunlight availability, ambient 

temperature, and shadows, among other  factors. 

The proposed converter topology is found to offer 

efficiency that is greater than 95% compared to the 

traditional  DC-DC Boost converter. This 

configuration’s main feature is the implementation 

of Advanced Perturb & Observation  

(APO) MPPT algorithm which basically features 

multiple iterations of perturbation and observation 

than in conventional  P&O MPPT. APO will also 

minimize the development of oscillations close to 

the maximum power point in the P-V  

characteristics compared to the conventional P&O 

MPPT. The converter will enable drawing 

consistent and maximum  levels of power from 

solar panels in a more efficient manner. As such, 

APO’s usage in solar systems will be able to  

provide for a broader range of utility-level 

applications. 

 

I. INTRODUCTION- 
Power has been a major difficulty in the 

contemporary day since the supply does not keep 

up with demand. In this case, solar energy is a great 

choice for generating electricity. The main benefit 

of solar energy is that it comes from sources that are 

efficient, clean, and good for the environment [4]. 

The energy that the solar panel receives is optical 

energy, which a converter may transform into 

electrical energy. DC power is what is being 

received as electricity. Since the majority of 

household appliances run on AC power, an inverter 

is employed. Horace de Saussure, a Swiss 

physicist, was the first to discover the usage of 

solar energy, a solar oven was created by. There is 

no need for power since this solar cooker heats 

food using the sun's rays. 

Solar energy was found in the 19th 

century when it was discovered that some materials 

produce measurable current when the sun's light is 

incident upon them. Philipp von Lenard made the 

discovery of the fluctuation in electron energy with 

regard to light frequency in 1901. 

Figure 1.1 depicts the fundamental 

operation of a solar panel. From the illustration, it 

can be seen that sunlight strikes the solar panel, 

creating electricity that flows through a charge 

controller and is then stored in a battery system. 

https://www.sciencedirect.com/topics/engineering/photovoltaic-system
https://www.sciencedirect.com/topics/engineering/photovoltaic-system
https://www.sciencedirect.com/topics/engineering/photovoltaic-system
https://www.sciencedirect.com/topics/engineering/photovoltaics
https://www.sciencedirect.com/topics/engineering/renewable-conversion
https://www.sciencedirect.com/topics/engineering/maximum-power-point-tracking
https://www.sciencedirect.com/topics/engineering/maximum-power-point
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Figure 1.1: Basic working system of solar panel 

 

In this dissertation, the design of a 

photovoltaic module is the main topic. A DC-DC 

boost converter and incremental  conductance 

MPPT are used to increase the module's efficiency. 

Many MPPT techniques have been utilised in the  

recent years, some of which are simple and some of 

which are difficult. Incremental conductance 

MPPT is one of the sophisticated MPPTs with 

excellent efficiency, and DC-DC boost converter is 

utilised due to its simplicity. 

  

DC-DC BOOST CONVERTER 

The selection of a suitable converter is 

strongly advised in order to make a solar module 

operate effectively. Because of its ease of use and 

excellent efficiency, the DC-DC boost converter 

was chosen for this dissertation. A DC-Dc boost 

converter's primary function is to increase voltage 

while simultaneously decreasing current. The boost 

converter is driven by the inductor's propensity to 

reject current by creating or destroying a magnetic 

field. A boost converter's benefit is that it ensures 

that the output voltage always exceeds the input 

voltage. 

There are several further varieties of 

converters, like Cuk Converter and Sepic 

Converter. Due to the use of an inductor at the 

output stage, the Cuk Converter has reduced 

switching losses and formerly offered a better 

output current characteristics graph [1]. However, 

despite all these benefits, there are some drawbacks 

as well. For example, the Cuk Converter is a 

complicated converter, and losses are higher due to 

the usage of more capacitors and inductors than 

usual. 

A form of DC-DC converter known as a 

sepic (single ended primary inductance converter) 

converter produces a positive, controlled output 

voltage from an input voltage. The primary benefit 

of the Sepic converter is its versatility; it may 

function in three various modes, including 

continuous, discontinuous, and conduction. Sepic 

converters are extremely helpful in applications 

where it is necessary to increase or decrease the 

battery voltage. However, as the Sepic converter 

employs more inductor and capacitor, losses are 

also higher. 

Because the output voltage of a DC-DC 

boost converter is always larger than or equal to the 

input voltage, it is also known as a step up 

converter [9]. Due to its simplicity, the DC-DC 

boost converter has a very low error rate compared 

to other converters 

A solar module with a DC-DC boost 

converter's fundamental construction is seen in 

Figure 2.4. A DC- DC boost converter is made up 

of at least one storage component, such as a 

capacitor or an inductor, and         at least one 

semiconductor, such as a diode or a transistor 

                      

 



 

      

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 4, Issue 9 Sep. 2022,   pp: 843-847 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0409843847         Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal  Page 845 

        

 

 

The Routing is dependent on the optical list of 

solution, taking into account the quality of the 

communication. The  packet delay time and the 

remaining power of the sensor nodes as the nest 

hop. The proposed mechanism has  been 

successfully studied and verified through the 

model, and the actual implementation of the state 

trials. 

 

SIMULATION OF PHOTOVOLTAIC 

MODULEUSINGMPPT AND CONVERTER 

Figure shows a experimental setup of 

photovoltaic module with the connection of 

incremental conductance maximum power point 

tracker using a DC-DC boost converter. 

       

 

Figure : Experimental setup of PV module using incremental conductance MPPT and DC-DC boost converter 
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II. CONCLUSION 
In this dissertation, two photovoltaic 

modules' performance has been examined after 

they were constructed, simulated, and tested using 

MATLAB/SIMULINK software. The objective of 

this study is to use a DC-DC boost converter and 

incremental conductance MPPT to increase the 

solar module's efficiency. Both modules were 

created utilising a DCDC boost converter and an 

incremental conductance maximum power point 

tracking method. The suggested system was built 

and simulated, and the concept's viability was 

established. (Paper1 is discussed in chapters 4.2 

through 4.6, while Paper2 is described in chapter 

4.7.) 

A photovoltaic module's subsystem was 

developed and created in the first stage. After the 

PV module was built, it was simulated for various 

irradiations at constant temperature without 

attaching the Inc MPPT and DC-DC boost 

converter, and its output power was tabulated as 

well as characteristic graphs were shown. 

In the next phase, a DC-DC boost 

converter is used to link the solar module to the 

incremental conductance maximum power point 

tracking system. The job of an MPPT is to 

maximise power, whereas the job of a DC-DC 

boost converter is to simultaneously increase 

voltage while decreasing current. In chapter 4, it is 

demonstrated that the power obtained by the 

photovoltaic module employing Inc MPPT and DC-

DC boost converter is superior than the power 

obtained by the PV module without connecting 

them. After the PV module has been simulate. 

For instance, employing Inc MPPT and a 

boost converter results in an output power of 12.16 

watts for an irradiation of 950 W/m
2
, whereas 

doing so without both results in an output power of 

12.24 watts. Similar to this, when 37 cells are 

connected, and an irradiation of 800 W/m2, we 

receive 11.26 watts using Inc MPPT and boost 

converter, whereas 11.29 watts is the output power 

when not using Inc MPPT and boost converter. 

Two photovoltaic modules with various cell counts 

and parameter values have been constructed in this 

dissertation. By maintaining a constant temperature 

of 25
o
 C, their performances under various 

irradiations have been examined. 

Following the simulation and obtained 

results, it was confirmed that the use of incremental 

conductance MPPT is simple and easily produced to 

achieve a desirable degree of effectiveness in a PV 

module's efficiency. The suggested system's 

outcome further demonstrates that it is suitable for 

implementing the maximum power. The various 

irradiations have produced the expected results. 

 

III. FUTURE SCOPE 
There is always a chance to increase the 

solar module's efficiency even after the usage of so 

many different technologies. Since incremental 

conductance is a type of MPPT that performs well 

under rapid changes in atmospheric conditions, but 

the change in the atmosphere changes the solar 

irradiations and temperature, or even both, so the 

solar irradiations and temperature can be given as 

variable inputs in the MATLAB/SIMULINK 

model rather than constant values as given in this 

dissertation. 
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