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Abstract - Power quality issues in grid-connected solar Photovoltaic (PV) systems are possible due to variations in sun
irradiation and fluctuating loads. This study proposes a STATCOM-based power quality improvement system controlled by an
Artificial Neural Network (ANN) for a three-phase DC-AC boost inverter to solve these issues. The proposed method
comprises a solar PV array, a three-phase boost inverter, and the utility grid. Boost inverter voltage regulation and reactive
power adjustment are supplied by the STATCOM. Unlike traditional STATCOMs, which rely on a transformer for isolation,
the proposed system does not need one, reducing both the cost and complexity of the system. The control performance of the
STATCOM is enhanced by using an ANN-based controller. STATCOM’s control signals are trained using a backpropagation
method to adapt to the current circumstances of the PV array and the grid. The ability to respond quickly and accurately to
variations in solar irradiation and load fluctuations improves the power quality of the grid-connected PV system. Numerous
studies have been devoted to the topic of power quality decrease using a variety of filters. Passive filters are one approach to
improving power quality; however, they always cause some signal loss and have a constant amount of reactive power
adjustment. Passive filters, which are often designed for specific frequencies, may not be able to sufficiently offset the power
quality issues brought on by unexpected changes in load or harmonic distortions. Even passive filters have losses and require
periodic maintenance. Simulations performed in the MATLAB/Simulink environment demonstrate the effectiveness of the
proposed system in mitigating power quality issues such as voltage sags, swells, and harmonics. A stable and high-quality
power supply is provided to the grid by the ANN-driven STATCOM, which successfully regulates voltage and compensates for
reactive power.

Keywords - Power quality improvement, Grid-connected solar PV systems, STATCOM, Artificial Neural Network, Boost
inverter, Reactive power compensation, Voltage regulation.

1. Introduction neighbouring local loads when the light intensity is higher.

Due to its benefits of being ecologically clean, pollution-
free, and easy to install, renewable energy, led by solar
power production, has gained attention on a global scale as
the state of the environment worsens [1]. Large-scale grid-
connected PV will be the primary form of photovoltaic
power production, according to recent developments in the
distributed solar energy generation system from the island to
the integrated grid [2]. A converter connects the photovoltaic
power-generating equipment to the low-voltage distribution
network, enabling load power delivery. It can power
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The electricity grid supplies local loads when there is little
light.

Typically, two-step converters are used in PV systems.
While the low-voltage PV output is tuned and bucked or
boosted appropriately at the first stage’s DC-DC converter,
the second stage’s inverter converts the DC to a high-quality
AC. These two-stage converters have numerous
disadvantages despite their effective operation and direct
manner, including their size, cost, level of dependability, and
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weight. Several converters have been suggested in addition
to this form of two-stage converter. [3] Due to source
fluctuations, the two separate buck-boost converters for the
two half cycles produce asymmetrical operation. Wang [4]
offered another converter that utilises the buck-boost
principle. However, there are several components used in the
circuit configuration. In this study, the Voltage Source
Inverter (VSI) shown in Figure 1, presented arrangement,
known as a buck inverter, is most likely the most significant
power converter scheme. It has several unique industrial and
commercial uses. Among the most significant applications
are AC motor drives and Uninterruptible Power Supplies
(UPS).

One of the buck inverter’s properties is that the
instantaneous average output voltage always falls below the
DC input value. Therefore, a boost DC-DC converter must
be utilised between the DC source and inverter when an
output voltage greater than the input voltage is required, as
illustrated in Figure 2. The wvolume, weight, cost, and
efficiency of this system might be considerable depending on
the power and voltage levels involved. In this study, a brand-
new VSI called a boost inverter is presented. Depending on
the duty cycle, the boost inverter will naturally provide an
output AC voltage that is either less than or greater than the
input DC voltage [5-9]. The parts that follow include details
on analysis, control, and experimentation. As shown in
Figure 3, the proposed boost inverter converts DC to AC by
differentially connecting the load across three DC-DC
converters and modulating the output voltages of the
converters sinusoidally. The Cuk converter has been used to
explore this idea in [5, 6].

However, when integrating these devices with the utility
grid, there are issues with power quality, efficiency, and cost-
effectiveness. The conversion of DC electricity produced by
solar PV panels into AC power that may be connected to the
grid is made possible by inverter technology. Traditional
inverters often use transformers for voltage transformation
and isolation, which may complicate the system, increase
costs, and result in efficiency losses. This research suggests a
novel transformerless three-phase DC-AC boost inverter for
grid-connected solar PV systems as a solution to these
problems, as seen in Figure 3. A more compact, effective,
and economical solution is produced by the transformerless
design, which does away with the necessity for large, costly
transformers.

The suggested inverter effectively transforms the DC
power produced by the solar PV panels into grid-compatible
AC power using cutting-edge power electronic methods. The
inverter assures voltage boosting to meet the grid voltage
needs by using a boost function, allowing easy interaction
with the utility grid. Grid-connected solar Photovoltaic (PV)
systems are gaining popularity as a renewable energy source
that may help create a more sustainable and clean future.
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However, there are issues with power quality, voltage
control, and system stability when integrating these devices
with the utility grid. The ability to convert solar panel-
generated DC electricity into grid-compatible AC power is
made possible by inverter technology. Traditional inverters
often use transformers for voltage transformation and
isolation; however, they may cause inefficiencies, space
restrictions, and cost issues. This article suggests a novel
strategy to overcome these problems by employing
transformerless Avrtificial Neural Network (ANN) control for
a DC-AC boost inverter in grid-connected solar PV systems
[10, 11].

The transformerless design offers benefits in size,
efficiency, and total system cost by doing away with the
requirement for large, expensive transformers. The suggested
transformerless DC-AC boost inverter uses cutting-edge
electronic methods to turn DC power from solar panels into
AC power coordinated with the grid. The inverter operation
may be precisely and adaptively controlled by the system’s
ANN-based controller, improving power quality, voltage
regulation, and system performance.

Many non-resistive loads connected to a large power
grid may cause voltage distortion in the power grid at its end,
three-phase imbalance, impact reactive power, and other
unfavourable conditions that will negatively affect the
distribution network [12-14]. These changes to the power
grid and load, high-tech electronic products, and new
challenges associated with the penetration of power
electronics technology are all contributing factors. The
conventional technique of compensating for reactive power
involves employing devices like SVC, SVG, and
STATCOM, which need extra investment in power
equipment to correct for reactive power to enhance the
voltage stability of the grid’s terminals. Since the main
components of the photovoltaic inverter and d-STATCOM
are fully consistent according to research findings,
photovoltaic power generation systems can be installed in
distribution networks of terminals to supply reactive power;
as a result, the study of the Voltage Source Converter (VSC)
of grid-connected PV is crucial.

However, the voltage may be adjusted by dynamically
switching reactive power at the feeder where solar farms are
incorporated using flexible AC transmission system
components such as the static voltage compensator. By
reducing voltage flicker, providing power factor adjustment,
and reducing steady-state overvoltage, the STATCOM may
enhance the distribution system’s performance [17, 18]. In
contrast to STATCOM, which uses a VSC to exchange
reactive power, PV systems employ voltage source
converters to convert DC electricity to AC power. This
shared characteristic of PV systems and STATCOM led to
the creation of patent-pending technology that uses the PV
inverter as STATCOM to regulate reactive power both
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during the day and at night while producing actual electricity
[15, 16]. This method may transport reactive electricity via
existing PV systems without considering cost variations. The
power transmission capacity was recommended to be
increased using a special control of PV inverter, such as
STATCOM. The idea of PV inverter control as STATCOM
and  investigations of the PVSTATCOM in
MATLAB/Simulink are presented in this work.

2. System Layout

The utility grid provides the primary power source for a
solar PV system that is linked to the grid. The PV array’s AC
electricity is sent into the utility grid, which helps power
homes and businesses. To feed the PV array’s DC electricity
into the utility grid, a boost inverter must transform it into
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AC power. It performs the required DC-AC conversion and
amplifies the DC voltage to the required level. The
STATCOM has various purposes and is included within the
boost inverter, as shown in Figure 1.

To keep the grid voltage within safe parameters; it
compensates for reactive power. It stabilises the voltage and
prevents power quality problems, including dips, spikes, and
harmonic distortion. The ANN controller’s job is fine-tuning
the DC-AC boost inverter’s control signals. After being
taught using a backpropagation method, it can make real-
time adjustments to the control settings in response to
changes in the PV array and grid state. The ANN controller’s
quick and precise answers to changes in solar irradiation and
load improve the total control performance.
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3. Design of Solar PV Array System

Solar PV panels may be integrated in parallel or series to
construct the system. When solar PV panels are connected in
series, the terminal voltage of the array rises, whereas when
solar PV panels are connected in parallel, the current rating
increases. Each panel is rated at 213.15 watts, with a
maximum power point voltage of 29 volts, an open circuit
voltage of 36.3 volts, a short circuit current of 7.84 amperes,
and a maximum power point current of 7.35 amperes. There
are ten PV panels in a series configuration and forty-seven in
a parallel configuration. The full power point current is
345.45 A, and the maximum power point voltage is 350 V;
the overall rating of the solar PV array is 30.837 kW; the PV
panel voltage at the open circuit is 363 V; the PV current at
the short circuit is 132.3 A; and so on. The solar PV array’s
power-voltage and current-voltage characteristics under
varying irradiation circumstances are shown in Figures 4 and
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Fig. 5 The P-V and I-V properties of the hypothetical solar PV array at
different temperatures

4. Control Approach
4.1. Operation of Bidirectional
Converter

Switches S1 and S2 in a bidirectional DC-DC converter
(shown in Figure 6) to choose between buck (step-down) and

DC-DC Buck Boost
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boost (step-up) operation. In both circumstances, let’s

examine how S1 and S2 swap modes:

4.1.1. Buck Mode Operation

e When Sl is activated, the higher voltage input source is
connected to the lower voltage load. Through S1 and the
inductor, current travels from the input source to the
load.

e In this position, S2 is open, allowing current to flow in
just one direction and blocking any attempts at reversal.
It prevents the input source from receiving any energy
from the output.

e The inductor behaves as follows: during the on period of
S1, the inductor’s magnetic field accumulates energy.
During S1’s off period, this power is transmitted to the
load.

e The output voltage of a voltage converter operating in
buck mode is less than the input voltage.

4.1.2. Boost Mode Operation

e When S2 is activated, the output load is connected to the
input source (which has a lower voltage). The capacitor
at the output is charged as current passes from the input
source via the inductor.

e In this position, S1 is open, allowing current to flow in
just one direction and blocking any attempts at reversal.
This prevents any drain on the input power supply.

e The inductor behaves as follows: during the on period of
S2, the inductor’s magnetic field accumulates energy.
During S2’s off state, this power is transmitted to the
output capacitor and load.

When operating in boost mode, the output voltage is
greater than the input voltage, representing a voltage
conversion.

S1 and S2’s duty cycles are modified in buck and boost
modes to set the output voltage and manage the energy flow
from the input to the load. The duty cycle is the fraction of a
switching cycle that S1 is active compared to S2. Depending
on the input and output voltage levels, bidirectional DC-DC
converters may function in additional modes, such as buck-
boost, where both step-down and step-up capabilities are
used. A unique switching operation and control technique
may be implemented depending on the converter architecture
and the desired functionality.

Boost Mode
—”i% Buck Mode
Coy==
_| L:I? ==C,

Fig. 6 Topology of a hard-switching bidirectional DC/DC converter,
showing the direction of current flow during buck and boost operations



J. Srinu Naick et al. /IJEEE, 10(11), 76-88, 2023

A bidirectional DC-DC buck-boost converter’s inductor
and capacitor values must be chosen per the converter’s
intended operating parameters and specifications. In a
bidirectional buck-boost converter, these equations are often
used to select the inductor and capacitor:

4.1.3. Inductor Selection

The converter’s switching frequency, maximum current
rating, and intended ripple current all play a role in
determining the inductor value. Inductor values may be
determined using the following formula:

(Vout-max*(1-D))
AlL*fs

L= o))

Where, L =
output voltage, D =
switching period), Al
Switching frequency.

Inductor value, V,,i—max = Maximum
Duty cycle (ratio of on-time to the
Desired ripple current, f;

4.1.4. Input Capacitor Selection

Input voltage ripple requirements and input voltage
tolerances inform the input capacitor value. To get the value
of the input capacitor, use the following formula:

Ty *D)
C' — m-—-max 2
in =Ty )
Where, C;,, = Input capacitor value, I;;,_nqx = Maximum

input current, D = Duty cycle (ratio of on-time to the
switching period), AV;,, = Desired input voltage ripple, f, =
Switching frequency.

4.1.5. Output Capacitor Selection

The permissible output voltage variation and voltage
ripple requirement establish the output capacitor value. The
following formula determines the output capacitor value:

(Iout max*(1— D))
AVout*fs

COut (3)

Where, Cp,, = Output capacitor value, I, max =
Maximum output current, D = Duty cycle (ratio of on-time to
the switching period), AV,,.= Desired output voltage ripple,
f, = Switching frequency.

4.1.6. Duty Ratio Calculation
Operating mode (step-up or step-down) and target output
voltage determine the bidirectional buck-boost converter’s
duty ratio (D). The formulae for the duty ratios are as
follows:
For step-up mode (D>0): D = 1 — (M)

Vout—max

For step-down mode (D <1): D = (_Vout—min)

Vin-max
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Where, D = Duty cycle (ratio of on-time to the switching
period), Viy_min = Minimum input voltage, V;,_.ax
Maximum input voltage, V,,:_min Minimum output
voltage, Vi, _max = Maximum output voltage.

4.2. Operation of Bidirectional Three DC-AC Boost
Inverter

In [19, 20], a three-phase boost inverter is proposed. The
figure shows that its primary parts are three series-coupled
bidirectional boost converters. Each boost converter employs
a DC-biased sinusoidal waveform with an adjustable duty
cycle to generate a unipolar voltage greater than the input DC
voltage.

The main advantage is that a three-phase AC output
voltage is created with just six switches and a few small
passive elements more significant than the input DC voltage.
Figure 7 shows the results after the dc offset (\Vdc) has been
subtracted from the outputs of the two boost converters. Now
we’re down to simply the AC parts.

The following criteria characterise both individual
converter outputs and their sum:

Vo = Vye + Vsin(wt) 4
Vo = Vae + Vyusin (we — ) )
Vo =Vae + Vsin (wt + %) )
Vae > Vin + Vi )

Where, V,,, V0, and V., represent the boost converters’
respective reference voltages. Following is how the line
voltages at the output are calculated:

Vap = Voo — Voo = V3V,sin (wt + ) (8)
Vie = Vo — Voo = V/3V,sin (wt ) 9)
Vo =Veo = /3V,sin (wt + 5:) (10)

v;é B v

+ +

V(D i
Fig. 7 A DC-AC boost converter is suggested. Therefore, the proposed

three-phase boost inverter has balanced three-phase voltages at its load
terminals
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4.3. ANN Control Designing of DC-AC Boost Inverter

The DC-AC boost inverter is controlled by an ANN,
which is trained using the procedures described in Section VI
to give a reference signal and keep the voltage balanced
across the DC link capacitor. The network is fed the
difference between the reference voltage (350V) and the
actual voltage (Vdc), together with the associated error, and
the predicted output (i.e., the loss component of current) is
provided as the target data. The 100-layer deep network is
trained using Levenberg-Marquardt  backpropagation.
MATLAB/Simulink version of ANN model for capacitor
voltage regulation (shown in Figure 8). The network, trained
using Levenberg-Marquardt backpropagation, consists of
100 hidden layers. The Artificial Neural Network (ANN)
model built in MATLAB/Simulink that generated the
reference DC voltage is shown in Figure 8. Reference
voltage and capacitor voltage balancing using an ANN
control method: a MATLAB/Simulink model. Figure 9
compares the reference voltage generated by the ANN
control system with the actual source voltage, which results
in the shunt converter receiving the appropriate switching
pulses. Voltage source converter switching PWM waveform.

4.4. D-STATCOM’s Topology is Based on a Method for
Carrier-Based PWM Control

The DC-link voltage to the network is provided by the
inverter, transformer, and capacitor C that make up D-
STATCOM. Power electronic IGBT converters are fully
shown in D-STATCOM, a tool used for voltage management
on the distribution network. The D-STATCOM regulates the
voltage of the neighbouring bus by consuming or creating
reactive power. Through the leaky reactance of the coupling
transformer, reactive power may be transferred to the main
feeder using a voltage-sourced PWM inverter [21].
Switching between inductance and capacitance operation is
possible with D-STATCOM’s DC link capacitor. When the
bus voltage is lower than the reference voltage, D-
STATCOM acts as a capacitor, releasing reactive power into
the grid. Instead, when the bus voltage is higher than the D-
STATCOM reference voltage [21, 22] and acts as an

inductor, injecting positive reactive power into the grid.
Figure 9 shows the D-STATCOM’s many essential
components. A capacitor provides DC power to the inverter
and is connected to the LC-damped filters at the inverter’s
output. First, the current from the supply side is calculated,
and then, using the measured voltage and current from the
load side, the D-STATCOM compensatory current is
calculated [21]. PWM pulses, used by the inverter bridge to
track the reference voltage and monitor the input voltage, are
created when the load current is subtracted from the
compensating current. These voltage-sourced PWM inverters
provide better control than single-bridge designs since they
use two IGBT bridges. A twin inverter design generates
fewer harmonics than a single bridge, which results in
smaller filters and a quicker response time [23]. Two
separate ANN regulators manage the voltage and current
components supplied by the PLL’s synchronous reference,
which are calculated using sint and cost.

Figure 9 shows that four ANN controllers are in charge
of the two current regulation loops (inner and outer). Two
Artificial Neural Network (ANN) controllers handle the
inner current regulation loop, one for the d-axis and one for
the g-axis. The controller outputs the Vd and Vq voltages
determined by the PWM inverter’s pulse generator.
Integrated outputs (Vd and Vq) from modern ANN
controllers are converted to phase voltages (Vabc). The DC-
link voltage regulation loop [23] provides reference Iq,
whereas the external voltage regulation loop provides
reference Id. The outer current regulation loop’s other two
ANN controllers, 1q reference and Id reference, are
determined by calculating the delta between the value
reference voltage and the measured voltage. As shown in
Figure 9, the ANN controller’s output sets the Id reference
when the DC link voltage error is input and the Iq reference
when the network side AC voltage error is input. It keeps the
primary side’s voltage stable at the selected level. A Pulse
Width Modulation (PWM) generator may interact with and
manage VSC Pulse IGBTs after determining Vg and Vd
[24].
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Fig. 8 DC-AC boost inverter system control design
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5. Artificial Neural Network Scheme

Al development aimed to create software that could
learn new abilities and reason like a human being. Artificial
Neural Networks (ANN) are computer systems that use the
same control strategy as biological neural networks. Input,
hidden, and output layers make up the architecture of an
ANN, as shown in Figure 10.

The ANN draws all of its operational data from the input
layer. The input layer stores these inputs before sending them
to the hidden layer for processing. The inputs are multiplied
by the weights of the links between the input and hidden
layers. The calculated outcomes are stored in the output layer
depending on the bias applied to the hidden layers. Since
ANN computes data in parallel instead of sequentially, it is
much faster than conventional systems. There might be a
wide variety of ANN architectures and learning rules. This
research uses one of these approaches to generate voltage
and current standards.

The most effective layout for electronics is a feed-
forward error backpropagation network. The weights of the
links are flipped if the ANN’s outputs are incorrect; this is
done so that, for a given input to that layer, the new weights
process the data in a way that yields the anticipated outputs.
Levenberg-Marquardt Backpropagation (LMBP) delivers
faster convergence [25, 26] when the mean square error
performance function is used during training. In contrast to
the conventional error backpropagation method, this is a
whole new approach. LMBP revises the weights based on the
derivatives.

Hidden Layer

Output Layer

Output

Fig. 10 Basic ANN structure
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5.1. The Design of the ANN Controller Using
MATLAB/Simulink
Here, we describe the steps wused in the

MATLAB/Simulink environment to create an ANN
controller:

e The nftool command is used to design and train a
network, and then the mean square error and regression
analysis are used to determine how well the network
performed.

e The problem-defining input and output data are required
to build the network.

e Neural network fitting tool allocates 70% of data to
training by default. Here, 15% of the samples are utilised
to verify the network’s accuracy, 15% to assess the
accuracy of the network, and 15% to stop training when
generalisation no longer improves.

e The network’s size varies depending on the number of
hidden layers. The number of neurons may be adjusted if
the trained network is underperforming.
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e Levenberg-Marquardt Backpropagation (trainlm) will be
used for the training process. Training is immediately
terminated when the mean square error of the validation
samples begins to rise, indicating that generalisation has
stalled.

e A Simulink file may be made when training is finished.

6. Results and Discussion

The proposed grid-connected PV system shown in
Figure 1 is modelled in this section using a transformerless
VSC topology. A simulation has been developed to evaluate
the effectiveness of the proposed control strategy in injecting
the energy generated by the PV array and correcting for
reactive power in local loads. The simulation takes 0.8s to
complete. The sun irradiance reduces from 1000W/m? to
500W/m? in 0.5s in the no-STATCOM and STATCOM
situations, with the temperature remaining at 25 degrees
Celsius throughout.

The control system uses a sample time of 100 us
throughout the board, including in the PLL synchronisation
unit, voltage controllers, and current controllers. The boost
and VSC converter pulse generators, employ a 1us sample
period, guaranteeing clean PWM waveforms. The switching
frequency of the IGBT has been set at 10 kilohertz. As
previously stated, a PV array’s maximum power output is

10,137 kW at 1000Wm?2.

When the amount of solar irradiation drops by half in a
second, the amount of active power from PV output drops to
8.32 KW. (Figures 13, and 14) show that after stabilising the
system, the PV modules’ active power production follows a
smooth curve. This demonstrates the correct operation of the
PV array model, and DC-AC boost inverter. (Figures 13, and

14) show active power as a continuous line and reactive
power as a dashed line. Between 0.2s and 0.5s, when sun
irradiation is at its strongest, VSC produces its maximum
active power. It can handle the required dynamic electricity
in the local area (8.74 kW).

The active power excess is nonetheless returned to the
grid. This time period also demonstrates the efficiency of the
control approach for adjusting local load reactive power by
showing that VSC produces almost enough reactive power to
fulfil the local load (2.167kvar). Due to a drop in solar
irradiance, VSC’s output drops to 50% of its maximum
active and reactive power between 0.5s and 0.8s, far below
local load needs.

However, the production of reactive power has
undergone a little shift. It is also evident that the time it takes
for the system to achieve a steady state is more than 0.2s.
Between 0.2s and 0.5s, the DC link voltage stays constant.
The DC connection voltage will fluctuate significantly as the
sun’s irradiance decreases at 0.5 seconds.

The Artificial Neural Network (ANN) control
mechanism stabilises this deviation in about 0.2 seconds. It
does the job, albeit more performance in terms of control is
desirable. When solar irradiance is high, the PCC keeps the
voltage where it should be. As solar irradiance drops, the
voltage at PCC hardly climbs. A short process occurs with
the change from one stable state to another. Curves of
voltage in a three-phase system are smoother than those of
current. When solar irradiance is high, keeping the current
constant may also be possible. When solar radiation is low,
there is less available power. The control algorithm can and
should be improved since sunlight is the only variable to
adjust.

6.1. Results for Grid Stability and Solar Power Generation under Vag!)able Solar Irradiance without STATCOM Condition
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Fig. 13 Simulation results for PV-connected DC-AC boost inverter without STATCOM mode
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Fig. 14 Simulation results for PV connected DC-AC boost inverter with STATCOM mode

With and without a connected STATCOM device, the
harmonic analysis of the proposed system reveals:

6.2.1. Without STATCOM

Harmonic evaluations of the proposed grid-connected
PV system may be performed using Total Harmonic
Distortion (THD) calculations without requiring a
STATCOM device.

Using FFT analysis, we can show that the harmonics
injected by the grid current and the load current result in a
THD of 4.97% for the PV system with STATCOM and
30.19% without it (see Figure 15(a)).

Fundamental (50Hz) = 10.43, THD = 4.97%
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6.2.2. With STATCOM

Harmonic analysis for a PV system connected to the grid
through STATCOM may be calculated using Total Harmonic
Distortion (THD). Using FFT analysis, we can show that the
harmonics injected by the grid current and load current in the
PV system with STATCOM device are 2.29% and 27.38%,
respectively, in Figure 15(b). We find that grid-connected PV
systems with and without a STATCOM device have
differing Total Harmonic Distortion (THD) values, with the
former having lower THD values. The following analysis
demonstrates that the solar farm, as a PV-based STATCOM
device, can completely mitigate the load’s contribution to
harmonic distortion.

Fundamental (50Hz) = 22.33, THD = 30.19%
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Fig. 15(a) Harmonic spectra of grid current and load current under without STATCOM condition
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Fig. 15(b) Harmonic spectra of grid current and load current under with STATCOM condition

15

=}

g 1

C

e

o

T

G

E\D/

=05

S

0 100 200 300 400 500 600 700 800 900 1000
Frequency (Hz)

7. Conclusion

This paper proposes a six-switch design for a three-
phase AC voltage much higher than the input DC voltage in
a single power stage to convert a three-phase boost inverter.
Three DC-DC boost converters about follower mode provide
sinusoidal voltages for the proposed inverter.

The suggested system model is simulated in its entirety
using MATLAB/Simulink. The photovoltaic solar array
system linked to the grid has been tested under various
conditions, including those where STATCOM modes for
reactive power adjustment were enabled and those where

they were not. The results of the simulations demonstrate
that STATCOM effectively and dynamically adjusts the
reactive power of the grid-connected solar PV array system
in response to reactive power needs on the load side.

This research shows that the ANN-based DC-AC boost
inverter and D-STATCOM effectively manage linear and
non-linear loads connected to the grid. It has been shown that
proficient control behaviour and quick responsiveness lower
harmonics. Simulation results and a tabular comparison
reveal that the proposed controller is superior to conventional
approaches.
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