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Abstract: Renewable energy sources around the world,
especially solar energy, are increasing dramatically in the
face of energy shortages and environmental concerns. The
cascade multistage converter structure can be fascinating
for high performance solar photovoltaic (PV) systems due
to its interchangeability, extension and MPPT (Maximum
Power Point Tracking) exemption. However, power
divergence in cascaded unified PV converter modules can
result in unstable system voltage and operation. This article
introduced multilevel inverter and H-bridge multilevel
cascaded inverter, as well as the power requirements of PV
inverters. This paper examines the effects of reactive power
compensation and optimization on the safety and
performance characteristics of the system and proposes a
synchronized distribution of active and reactive power in
the network to reduce this instability.
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I.  INTRODUCTION

Renewable energy sources around the world, especially solar
energy, are increasing dramatically in the face of energy
shortages and environmental challenges. Large-scale solar
photovoltaic (PV) systems are usually connected to medium
voltage distribution networks where power converters are
required to convert solar energy into electricity in such an
interactive grid photovoltaic system. In order to gain direct
access to the medium voltage grid without using a bulky
medium voltage transformer, multilevel cascaded converters
are becoming more and more attractive due to their unique
advantages such as the best energy recovery capacity
implemented through Point-of-use monitoring. Maximum
distributed power and improved energy efficiency costs, higher
power density, scalability and modularity, plug-n-power
operation, etc.
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The motivation is to address the above issues and mitigate the
negative effects of the real power imbalance. With these
approaches, an MPPT is created for each module in order to
improve energy production. However, only unity power factor
control has been considered and the reactive power
compensation capability inherent in the cascaded PV system is
ignored. It is known that reactive power compensation can
provide significant voltage support over a wide range.
Adequate reactive power compensation can greatly improve
system reliability and in the meantime support MPPT
implementation for the cascaded module under unbalanced
conditions while meeting the system voltage requirements. All
of this has sparked increasing interest in reactive power
compensation for the cascade photovoltaic system.

Although  multilevel cascaded converters have been
successfully introduced in medium and high voltage
applications such as large motor drives, dynamic wvoltage
restorations, reactive power compensations and flexible AC
transformer systems, their applications in photovoltaic systems
must still face great challenges due to solar energy in terms of
variability and mismatch of the MPP of each drive module due
to manufacturing tolerances. , Partial shading, dirt, thermal
gradient, etc.

Il.  LITERATURE REVIEW

Liming Liu et al. [1] This paper discusses these issues, looks at
the impacts of responsive force remuneration and improvement
on system dependability and quality, and proposes the
organized dispersion of dynamic and receptive capacity to
address this issue. Initial, a vector strategy is created to outline
the guideline of energy appropriation. Thus, the connection
among force and voltage is examined with a wide working
reach. Reproductions and test results are introduced to show the
adequacy of the proposed approach for responsive force
remuneration in matrix intelligent course photovoltaic system.



SMART MOVES JOURNAL IJOSCIENCE

TetaliSwathi et al. [2] In this article, sources of the renewable
energy are increasingly popular as energy demand and
environmental pollution from non-renewable energy sources
continue to increase. Among the sources of renewable energy,
of the most of energy is generated with a PV system. Grid-
connected photovoltaic systems are increasingly important.
Conventional to Compared of the DC / DC converters, large
grid-connected PV systems and the efficiently connected to
modular the multi-level converters. In this study are the
decoupled method of controlling active and reactive power to
improve system performance. A 3 MW to 12 kV photovoltaic
system is modeled with the control strategy are proposed and
the results verified using MATLAB simulation.

Hee-Jun Kim et al. [3] in this study are describes the plan of a
voltage-based MPPT gadget for PV applications. Among the
different MPPT strategies, the limitation based technique is
viewed as the easiest and savviest. The principle weakness of
this strategy is that the PV generator is separated from the heap
to distinguish its open circuit voltage, which definitely prompts
lost force. This article gives a MPPT circuit in which the PV
generator voltage testing span and examining period are
decreased. The example and hold circuit has additionally been
improved. The propose circuits doesn't utilize a microcontroller
or an advanced sign processor and is in this way reasonable for
conservative and energy effective applications.

Seyedmahmoudian al. [4] The required power of the PV system
is obtain by joining the photovoltaic modules in the
combination of series and parallel arrangements according to
the specifications of the inverter. However, modules connected
in parallel show better output performance than modules
connected in series with rapid changes in partial shade
conditions. A MPPT method to detect partial shading on a PV
generator and uses a current control method to track the overall
maximum between local maximums.

SonaliSurawdhaniwar et al. [5] the requirement for
environmentally friendly power sources is expanding because
of the extreme energy emergency in this day and age. India
intends to create 20 gigawatts of sun oriented force by 2020,
while in March 2010 we arrived at not exactly a large portion
of gigawatts of our latent capacity. Sun based energy is an
unused asset in a tropical nation like our own. The fundamental
snag to the entrance and reach of sunlight based photovoltaic
systems is their low productivity and high speculation costs.

S. Thirumaliah et al. [6] this article centers on the similar
investigation of MPPT calculations with various mixes of DC-
DC converters. Because of the low productivity of a

WwWw.ijoscience.com

ISSN NO: 2582-4600

VOL.6, ISSUE 9, SEPTEMBER 2020

photovoltaic (PV) framework and non-straight V-1 properties,
just as changes in light and temperature, numerous scientists
have proposed a few MPPT calculations.

I1l. INVERTER

An inverter or inverter is a power electronic device or circuit
that converts DC into AC.

The I/P voltage, O/P voltage and frequency also because the
total power depend upon the planning of the respective device
OR circuit. The inverter doesn't produce electricity. Power is
supplied by the DC source.

An inverter are often fully electronic or be a mixture of
mechanical effects (such as a rotating device) and electronic
circuits. Static inverters use no moving parts when converting.

Inverters are mostly used in electrical applications where high
flows and voltages are available. Circuits that play out an equal
capacity for electronic signs, which ordinarily have
exceptionally low flows and voltages, are called oscillators.
Circuits that play out the other capacity, changing over AC into
DC, are called rectifiers.
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Fig. 1 Schematic diagram of grid connected system

IV. MULTI-LEVEL INVERTER

The multistage converter structure was introduced as an
alternate in high and medium voltage situations. A multilevel
converter not only allows to get high power, but also allows the
utilization of renewable energy sources. Renewable energy
sources such as photovoltaic, wind and fuel cells are often
easily connected to a multistage conversion system for top
performance applications. The concept of multi-level converter
has been introduced since 1975. The term multi-level converter
started with the three-stage converter. Subsequently, several
topologies of multilevel converters were developed. However,
the essential concept of a multilevel converter to realize higher
performance is to use a series of power semiconductor switches
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with multiple DC voltage sources at lower voltage to perform
the facility conversion by synthesizing a voltage wave sort of
the ladder. Capacitors, batteries and renewable energy sources
are often used as different DC wvoltage sources. Switching
circuit breakers aggregates these multiple DC sources to realize
a high output voltage; however, the rated voltage of power
semiconductor switches depends only on the rated voltage of
the DC voltage sources to which they're connected.

V. CASCADED H-BRIDGE MULTILEVEL INVERTER

Cascaded H flange multilevel inverter uses capacitors and
switches and requires fewer components at each level. This
topology’s consists of variety of the power conversion cells and
there fore the performance are often easily scaled. The mixture
of capacitors and a pair of switches is named the H Bridge and
specifies the separate DC input voltage for every bridge H. It
consists of H bridge cells and every cell can supply the three
different voltages. Like zero, positive DC voltage and negative
DC wvoltage. One among the benefits of this sort of multilevel
inverter is that it requires fewer components than inverters with
diode locking and flying capacitors. The worth and weight of
the inverter is less than that of the 2 inverters. Gradual
switching is formed possible by a number of the new switching
methods.

Multistage cascade inverters are wont to eliminate the bulky
transformer required in traditional multi-phase inverters, the
clamp diodes required within the clamp diode inverters and
therefore the flying capacitors required within the flying
capacitor inverters. However, these require an outsized number
of isolated voltages to power each cell.

VI. PERFORMANCE REQUIREMENTS OF PV INVERTERS
A. Efficiency

The increasing use of photovoltaic inverters in households and
industry has helped reduce losses and focus on efficiency.
Many industries have developed transformer less inverters with
efficient topology and the control strategy suppresses zero
crossing detection with the aim of reducing size and cost.
Meanwhile, the number of switches is being reduced by new
topologies. Recent studies have shown that the efficiency of
power semiconductor components in silicon carbide and
gallium nitride, used in photovoltaic inverters, is higher.

B. Power density

The developments of a replacement PV converter topology by
the manufacturer motivates a really high power density. This
will be achieved by using higher switching frequencies and
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omitting the DC/DC converter primarily for domestic and
commercial applications.

C. Power Quality

Due to many power electronics components, non-linear reactive
loads and the intermittent nature of the DG cause poor power
quality in the PCC. However, the power supply plays of the
quality an important role in the stable and economical operation
of GCI. However, an effective response must be adopted to
eliminate the poor quality of the diet. There are two response
strategies to consider. The effective strategy is active or passive
power conditioners, as dynamic voltage regulators (DVRS),
active shunt power filters, unified power flow conditioners and
factor correction. PFC are discussed in the literature.
Previously, this was an effective approach to address poor diet
quality.

The advanced control strategies mentioned above, which
incorporate new inverter topologies to improve power quality at
the common interconnect point, are commonly referred to as
multi-functional grid-connected inverters (MFGCI) that have
been modified from conventional inverters connected to the
network and are widely discussed in the literature.

VIL. SOLAR ENERGY

Solar energy is that the radiant light and heat of the sun that's
exploited employing a series of continually evolving
technologies like solar heating, photovoltaic, solar thermal,
solar architecture, power plants electric molten salt and
artificial photosynthesis.

It is a significant wellspring of environmentally friendly power
and its advancements are commonly portrayed as latent or
dynamic sunlight based force, relying on how they catch and
circulate sun oriented force or convert it into sun based force.
Active solar technologies include the utilization of photovoltaic
systems, concentrated solar power and solar water heating for
energy use. Passive solar technologies include aligning a
building with the sun, choosing materials with favorable
thermal mass or light scattering properties, and designing
environments where air circulates naturally.
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VIII. MAXIMUM POWER POINT TRACKING

It is a DC-DC converter which increases the compatibility
between a PV cell and a battery or receiver. Converts the high-
value DC woltage from a PV array to a lower-value voltage
required at the end of the link. Usually power conversion is
never 100% and without MPPT, about 35% of power is lost
when stored in a battery. MPPT can increase this storage
process to 15% in winter and 35% in summer. Systems
connected to the network with MPPT have a competence from
94% to 97%. Although the payment is highly dependent on
weather conditions, temperature, battery location, etc.

The Power Point Tracker may be a high frequency DC / DC
converter. They take DC input from solar modules (or AC from
wind turbines), turn it into high frequency AC, and convert it
back to a different DC voltage and current to match the
modules exactly to the grid voltage. MPPTs operate at very
high audio frequencies, typically between 20 and 80 kHz. The
advantage of high frequency circuits is that they will be built
with very high efficiency transformers and little components.
High-frequency circuit design can be very difficult due to
problems with parts of the circuit that "transmit™ much like a
radio transmitter causing radio and television interference.
Isolation and noise suppression become very important.

There are non-digital (i.e. linear) MPPT charge controllers.
These are much easier and cheaper to build and design than
digital ones. They improve efficiency somewhat, but overall
efficiency can vary greatly and we have seen some lose their
"detection point" and even get worse. Sometimes this can
happen when a cloud is moved to the panel. The linear circuit
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searches for the next best spot, but is too far from the bottom to
be found at dawn. Fortunately, there aren't many left.

Power point tracking technology is used in power electronics
converters to convert DC input, convert it to AC through a
transformer (usually a toroid), then back to DC through a
rectifier, and power the output to a regulator. MPPT is
generally an electronic process. Recently, microcontroller-
based MPPT controllers have been developed to regulate the
output on the battery by observing the battery and photovoltaic
cell adjusting their input to produce the required output voltage.

I1X. BOOST CONVERTOR

A boost converter may be a DC / DC converter that increases
the voltage from its input (power) to its output (load). It’s a
category of switching power supplies (SMPS) that contains a
minimum of two semiconductors (a diode and a transistor) and
a minimum of one energy storage element: a capacitor, an
inductor, or both. To scale back voltage ripple, filters consisting
of capacitors (sometimes together with inductors) are usually
added to the output (load-side filter) and input (power-side
filter) of such a converter.

X. CONCLUSION

The paper described in detail the effectiveness and performance
of converters in the solar PV system. Solar energy is the
cleanest and most available renewable energy source. Modern
technology can use this energy for a wide variety of
applications, including electricity generation, lighting, and
water heating for domestic, commercial or industrial
applications. Optimizing and improving the performance of
these resources is a vast area of research for engineers. The
various converter topologies and its effectiveness in a standard
solar system has been discussed.
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