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Abstract:

This research program comprises a grid harmonization design for a hybrid electric power production plot that
includes both synchronous generator-based breeze (wind) power generation and solar power generation. The
proposed scheme uses P&O-based MPPT for the solar-based PV system and Fuzzy Logic Control (FLC) for the
Maximum Power Point Tracking (MPPT) of the wind turbine-driven Synchronous generator. A DC to AC three
stage Multilevel inverter (13 Level) is used to transfer control into the framework (grid), and a novel control
strategy is adopted for sinusoidal current infusion at the grid connection. The wind power source and the
photovoltaic origin are connected to the CUK DC converter connect.
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1. Introduction

Recently, a few isolated and non-disengaged
topologies for multi-input converters have been
presented in light of varied applications. The
volume, cost, and complexity of separated
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converters are increased by the inclusion of
transformers along with additional ancillary
hardware. Therefore, non-confined converters are
better appropriate in a few cases where
disengagement is not necessary.
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Fig.1. Block Diagram of Proposed system

In order to provide each information source
with the necessary voltage gain, a three-port
converter is proposed in which two lift converters
with connected inductors are used. Additionally,
two dynamic clasp circuits are used to provide a
sensitive exchanging environment and recycle the
spilled inductance energy. By using a bidirectional
power stream way, this converter shares the
charging/releasing way to reduce the number of
converter parts. To increase the voltage gain, two lift
converters with connected inductors are arranged in
this converter. However, this tactic forces the power
administration to heavily rely on the power status of
each piece of information.

Proposed System Components

Reducing the number of converter segments is
one of the factors that should be taken into account
when designing multi input converters, and sharing
converter components is one way to explain this test.
In this paper, a new three-port DC-DC converter
with one independent stage for each information is
proposed so that the part assignments can be altered
according to the operating modes. As a result, a few
components are used in different operating modes,
resulting in a decreased segment tally.

CUK Converter

A driver is a circuit that controls another
circuit or component, such as a strong transistor, a
liquid crystal display (LCD), or one of many other
electronic components. They are frequently used to
regulate various elements, such as various circuit
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segments and a few devices, or to manage the
current flowing through a circuit. For example, the
word is frequently used to describe a specific
integrated circuit that operates high-control switches
in exchanged mode control converters. An
intensifier can also be thought of as a driver for
amplifiers or a voltage regulator that keeps a
connected component operating within a range of
information voltages.

3-Phase Multi-Level Inverter

There are more switches and voltage
sources in the present S-Type Multi level inverter.
One of the most profitable power converters for high
power applications and modern applications with
few switches is the multilevel level inverter. The 13-
level multilevel inverter's fundamentally sound
configuration involves getting ventured voltage
from a few levels of DC voltages. The controller
uses PWM approach to provide true day and age to
switches through the driver circuit.
MATLAB/Simulink is used to examine the
multilevel inverter's execution. This strategy stands
out among others since it is different from every
other one that is currently in use.

Fuzzy Logic Converter

In wind energy systems, fuzzy logic
controllers have been used to track the MPP. Since
they don't need to know the precise model, they have
the advantage of being reliable and relatively easy to
create.
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Fig.2. FLC Algorithm Block representation
On the other hand, they do necessitate that the The MATLAB/Simulink Simulation Software is
designer has thorough knowledge of how the wind used to simulate the suggested system. As seen in
system functions. figure 3, the primary simulation schematic is

displayed.
Proposed System Simulation
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Fig.3.simulation diagram of proposed system
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In this software, the solar PV system is also modelled, as seen in figure 4.
———

‘ w
.
%l
T
.

-
T
—fl =1

\ ~' @

n

' Pty )

Fig.4.simulation diagram of Solar PV system

Figure 5 models the wind power generation utilising a PMSG generator to produce electricity.
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Fig.5.Wind power generation simulation model
Figure 6 depicts the suggested MPPT algorithm with the FLC approach.
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Fig. 6. MPPT simulation model using the FLC method
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The suggested multilayer inverter converts the DC power input into AC power output. The multilevel inverter
employed here is modelled after that in figure 7 of the article.
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Fig.7.simulation model of proposed multilevel inverter
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T

The proposed system consists of the following The modeled proposed system is successfully
components modeled in the simulation software. compiled in the simulation software and the

simulation output is observed. The output voltage of
Simulation output waveform and results PV system is as shown in the figure 8.

Solar PV voltage waveform

Voltage (V)

‘ A'nmn (sec)

Fig.8.Solar PV Voltage output

The output voltage waveform of proposed wind power system is as shown in the figure 9.
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Fig.9.Wind power output voltage waveform

The solar power is enhanced to the main 200 voltage by using FLC mppt controller the output of MPPT controller

is as shown in the figure 10.
MPPT outpu waveform

Amplitude (V)

: Tine {sec)
Fig.10. MPPT output pulse for boost converter

Then the DC output voltage is converted into AC by using proposed multilevel converter. The output is generated

with the help of SPWM pulse given to semiconductor devices in the multilevel inverter. The SPWM wave is as
shown in the figure 11.
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Fig.10.Multilevel inverter SPWM waveform

By spwm wave to the multilevel inverter the output generated is constant 5 level voltage as shown in the figure
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Fig.11. 5 level voltage output waveform

The current output of the grid is as shown in the figure 12. The voltage is maintained at amplitude of about 200
volt 5 level AC output.
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Fig.12. AC Current output waveform

Case 1: With MPPT FLC

PARAMETERS Values
solar Output Voltage (V) 858
Solar Qutput Current (A) 2
Solar Power Cutput (W) 170

Wind Qutput Voltage (V) 888
Wind Output Current (4) 9
Wind Power Qutput (W) K80
DC link Voltage(V) 200
AC output Voltage (V) 200
AC output Current (A) 10
AC output Power (w) 2000
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Case 2: Without MPPT FILC

PARAMETERS Values
solar Output Voltage (V) 888
Solar Output Current (A) 2
Solar Power Cutput (W) 170
Wind Output Voltage (V) 888
Wind Qutput Current (A) o
Wind Power Output (W) 880

DC link Voltage(V) 150
AC output Voltage (V) 150
AC output Current (4) 10

AC output Power (w) 1500

2. Conclusion

A new technique for producing AC power from a
hybridized wind and solar renewable energy system
has been developed and simulated. It is clear from
the results of the preceding section that the solar and
wind systems are connected to provide a constant
output voltage using a boosting and inverting
technique. When compared to inverter PWM circuit
topology, the constant 5 level 200 volt ac voltage is
generated with less ripples, and the current
waveform is also formed in an efficient manner.
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