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ABSTRACT

The world's need for energy is growing at an alargniate. To make the most use of the energy tlaatriently accessible
on Earth, an emphasis on renewable energy soucé®ing applied globally. As is well known, soletl€ maximum
output power rises as light intensity does. Thamefi is clear that the solar cell performs betrgenerating power the
more intense the light is. The purpose of this werto demonstrate when and how to select the &ndC/DC power

converter to be used in the optimization procesa efandalone PV solar system, which is requiredharacterise the
area's climatic conditions for the system impleragoh and take into account the partial shadingeeffon the
Photovoltaic System (PVG). Additionally, using theect coupling responses of the PVG, calculatertésistivity of the
load that will be injected. We could plot the cunteoltage (I-V) and power-voltage (P-V) characstig, using the
manufacturer data and determining the maximum popaint (MPP), as a function of the area's weathenditions

variations, while also observing the direct couglimesponse of the load adapted to the PVG, basedthen
MATLAB/Simulink software and the PVG data sheatctiein. We can determine the type of DC/DC powewreder to

use in the production optimization process of aadtdone PV solar system based on this observalibuas, if the direct
coupling voltage responses, we must employ a Bamosterter type. Boost converter type, or both ateoBuck-Boost

converter type, if we need to increase and redeevsbltage, are higher than those of MPP replies.
KEYWORDS:DC-DC Converter, Cascade Converter.
INTRODUCTION

The world's need for energy is growing at an alagmate. To make the most use of the energy thatriently accessible
on Earth, an emphasis on renewable energy sowwdrsrig applied globally. Solar, water, wind, aticko energy sources
are a few of them. However, the range of renewabhérgy sources is not sufficient due to their csiesicy throughout the
year for a number of different reasons. Additiopadluch systems have substantially higher beginoasgs for delivering
a satisfied load demand. Despite being pure andpotinoting, these sources are not frequently used tb the
aforementioned drawbacks. Numerous strategieseing Iput out to boost the effectiveness of varimrewable energy
systems.
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The sun is one of the most often used sourcesnefwable energy. Solar thermal and sun photovoitathods
are the two ways that solar energy can be trangfdrimto electrical energy. The solar thermal apginda comparable to
the creation of AC electricity using steam withdle use of fossil fuels. With the exception of gssilicon or another
type of semiconductor material in the solar photttaic cell, which transforms incident light energyr the photons
present in the sunshine, into DC electricity, sabsrmal is identical to traditional AC power gestésn through steam

generation.

OBJECTIVES OF THE STUDY
» Todiscuss various dc-dc boost converters.
« Tofind dc-dc boost converter type with best outhubugh simulation method.
« Toincrease the output of solar energy system.

REVIEW OF LITERATURE

The fundamental component in a photovoltaic chidie,boost converter, is used to increase outpuagelin renewable
energy sources, according to N. Boujelben, F. Maghd. Djemel, and M. Derbel [4]. The output va@tais decreased
in this converter because the switching frequesogonstrained. Two topologies are suggested akiaosoto this issue:
the quadratic boost converter results from the @agon of two identical elementary boost convestepnnected in
parallel, and the double cascade boost converseitsefrom the combination of the components of st converters
using a single switch. In the proposed paper, ffecttveness of the two converter topologies withost converters is

compared and addressed.

M. B. Uddin and S. Nahar, [5] Power DC-DC convestbave been emphasised as a crucial component in a
variety of topologies and applications. Interlegvimethods are important in overcoming the main temks of DC-DC
power converters, such as large voltage and cumevies, low efficiency, etc. In comparison to and&d boost
converter, the interleaved boost converter hasouaribenefits, including minimal voltage and curreipples, low
switching loss, improved efficiency, etc. The itgaved boost converter connects 'n' paralleled eess to improve the
converter's overall performance. This researchyaralthe performance of an interleaved boost ctenvesith numerous

phases. Interleaved boost converter with many gh@se, three, and four) is simulated and analysed.

In this research, H. Wu, T. Mu, F. Ge, and Y. Xoffer a new way for constructing isolated buck-kdodBB)
converters with single-stage power conversion axfdbé& unique IBB converters based on high-frequyebddgeless-
interleaved boost rectifiers. Integrating the ilgaved boost converters into the full-bridge diodetifier considerably

lowers the semiconductors, conduction losses, aitdhing losses.
Boost Converter

Solar panels' output voltage is not always optirmalther words, the output values may be eitheallemor larger than
required. As a result, we require an electronidaeknown as a DC/DC converter that can changedle panel's output
voltage as needed. Different kinds of DC/DC coremsrare in use. A power semiconductor MOSFET swifgha diode

(D), an inductor (L), and a storage capacitor,hia butput (Cout), but usually typically in practiseludes an input

capacitor. Boost converters can contain as fewassdomponents (Cin). Switching on and off the pos@miconductor is
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the circuit's primary control mechanism. The enesggred in the inductor increases when the switchurned on,
increasing the current flowing through it. When téwitch is off, current continues to pass throupk tnductor,

discharging energy through the diode, capacitat,laad before returning to the source.
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Figure 1: Boost Converter.

/|
o>or
&

-

When the switch is closed, the inductor functiogggump, drawing energy in and sending it to #macitor and
load when the switch is open. The output voltaggsstargely constant since the time constant istambially larger than
the switch's on period. The ensuing project pravided illustrates the information required to pdaud implement a boost
converter DC-DC. It does so in great depth, outtineach point as a separate block of informatiam was then further

separated into smaller chapters.

Converter booster In a boost converter, the owpltage is higher than the input voltage, and theverter is
switch mode DC to DC. It also goes by the namep"sie converter." Since the input voltage is incegia® a level higher
than the input voltage, the step up converter igetsame from a similar step up transformer. Thoruirpower must match
the output power in accordance with the rule ofsgsmation of energy (assuming no losses in thaiitjrc
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Figure 2: Boost Converter Stimulation Diagram.
Output power Equals input power (Pin) (Pout) Itdels that the output current in a boost convedower than
the input current because Vin V out. Consequeitiy,Vout and lin > lout in boost converter Prinapdf Boost converter
operation The inductor in the input circuit resiabsupt changes in input current, which is how be@ogsiverters function.

The inductor accumulates magnetic energy whenwitelsis OFF and releases it when the switch is ON.
Single Switches Cascade Converter

In Fig. 2.7, the SSCC circuit is depicted. The shiitg elements S, the diodes D1, D2, and D3, tpetiand output
inductors L1 and L2, the capacitor C1's energyagferelements, and the output capacitors CO makbisigircuit. It is

expected that the L1 input inductance is suffidietdrge to ensure continuous input current iL1.eDo the size of
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capacitors C1 and CO and the assumption that thewdltage is constant for one switching cycle. LM is used to
denote the mode of operation when the iL2 inductorent is operating in continuous conduction m@@éM), and L2-

DCM is used when the iL2 is operating in discontinsl conduction mode (DCM).
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Figure 3: The Topology of Single Cascaded Converter
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Figure 3 depicts the SSCC circuit with the simwolatnode. The circuit in concern has seven nodedeNois
connected to the source of the input voltage, rbidethe output of the converter, and node 6 IM@SFET M switching
frequency connection point. The SSCC componentegature displayed in Table 3.3. This figure waswvaerifrom earlier

research.
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Figure 5: SSCC Simulation Diagram.
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Figure 4: SSCC Block Diagram Simulation.
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OUTPUT
Boost Converter

In boost converter only have 1.4 gains but it nitable for solar panel applications when we usetifpe of converters in
solar panel the initial cost of solar panel is gages.
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Figure 6: Input Wave Form of Boost Converter.
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Figure 7: Output Wave Form of Boost Converter.

Single Switched Cascaded Converter

This is the most effective controller used in sq@anels because it's voltage gain is around 2Bis@dnverter more better.

By using this converter we can reduce number oéfsanith maintain the output with constant voltage.

Voltage {v}, Current{i}

Time(s)

Figure 8: Input Wave Form of Single Switched Cascagdd Converter.
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Voltage gain (v)

Time(s)

Figure 9: Output Voltage Gain Wave Form of Single @itched Cascaded Converter.
RESULT AND DISCUSSION

Comparison of Converter Gain

Here we are comparing the boost converter andesswitched cascaded converter first comparing gel@ain, input and

out put voltage of these converters.

Boost Converter

In boost converter only have 1.4 gain but it natadle for solar panel applications when we ussg type of converters in

solar panel the initial cost of solar panel is @ages.
Single Switched Cascaded Converter

This is the most effective controller used in sq@anels because it's voltage gain is around 2Bis@dnverter more better.

By using this converter we can reduce number oéfsarith maintain the out put with constant voltage

CONCLUSION

The largest simulation scenario uses a load resistaf 1 KOhm; the higher the resistance value higeer the output
voltage. In each converter, there is a variableatffe switching frequency. In SSCC, QBC, and DCHRB(& lowest
frequency value is 1 KHz, while in MLBC, the highé®quency value is 100 KHz. The converter undst is capable of
generating voltage gains ranging from 1.4 timeh@tBC, which has an output of 42 V, to 32.96 tirmethe SSCC, which
has an output of 988.8 V. Since it has the maximoitage gain of 32.96 times with an output voltag®88.8 V at the
lowest switching frequency of 1KHz and uses theefgwamount of components when compared to othestlmomverter

types, the Single Switch Cascaded Converter isnibst ideal type of boost converter.
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