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Simulation of PV Connected Grid Tied System in Solar Panels
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Abstract— Due to their inherent advantage of being a clean
and environmentally friendly source of electricity, clean
power is increasingly used as a primary energy source for
power generation. An important factor in the design and
functioning of PV systems in energy solar systems is how to
achieve high peak power efficiencies for diverse operating
modes. The prerequisites for the growth of solar energy-based
technologies and or the use of sun energy all over created a
sun. Based energy systems are now a reliable source of
vitality. Numerous overwhelming problems, most of which
are connected to control quality, such as power factor,
responsive power quality, voltage flicker, and harmonics in a
PV framework connected to the grid. The aggregate
framework's overall performance receives impacted and it
becomes a real concern for the end users. Overall, it decreases
the efficiency and lifespan of the equipment and machinery.
The scientist is continually seeking to control each of these
problems, and to some extent, a successful arrangement
through the preparation of an acceptable control strategy for
inverter interfacing It is feasible to connect a PV system
Meeting grid criteria is the prime concern in engineering and
functioning a wire PV inverter. International grid regulations
necessitate LVRT capabilities and preserve power flow from
PV panels even when there is an AC side conditions defect.
A strong PV voltage-regulation must be created. The
controller creates the connection between the MPPT function
and the bounded-voltage power flow control. In this paper,
the behaviour of a PV system under a fault is analysed, and a
ride-through control technique is developed. Additionally, a
continuous DC supply is maintained from the PV system at
the time of grid side fault, which would be capable of feeding
the grid. Additionally, synchronous references Frame
oriented PI control is used in the suggested control method.
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. INTRODUCTION

The Indian continent has a significant push for solar energy.
By the end of February 2020, 42 solar projects had been
erected across the country, bringing the generation capacity
to up to 34.4 GW. Figure 1.1 shows the rise of solar
installations on a year-by-year basis. Due to its pragmatism,
renewable radiation is becoming more and more in demand.
Table 1.1 collates the developer installation of PV systems.
The table shows that the grid-connected function of solar
power production plays a crucial role in its production. Two
layers make up the grid-connected operation; the first is the
DC-DC conversion, which uses the MPPT technology and a
DC-DC boost converter as its components. The MPPT
methods known as incremental conductance and perturb n'
observation are the most used (PO). In this layer, the PV's
Current output voltage is managed with PO-MPPT and
amplified to the necessary level with a DC converter. The
second layer involves utilising an inverter to convert from DC
to AC while maintaining grid connectivity. The dual tasks of

an inverter are to integrate solar power into the current utility
system and to convert DC to AC [1-3].
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Table 1: Photovoltaic (PV) installed capacity by application
(MW)

Il. METHODOLOGY

A. Low Voltage Ride Through:

System operators and consumers were anxious about power
quality since stochastic renewable sources, notably PV, have
already been substantially deployed. The greatest problem in
developing and running grid-feeding photovoltaic (PV)
inverters is abiding to the grid code's voltage and frequency
limits. Low-voltage ride-through (LVRT) ability, retaining
grid functionality during fault conditions, and rapid post-fault
recovery all necessary to international grid requirements. PV
systems should be stable and protected by converters since
they isolated from micro-grids during grid fault conditions, as
per normal control methods Capability for low-voltage ride-
through (LVRT), a well-known requirement for PV systems
that is applicable to other forms of systems, has, however,
been created in recent years. Regarding cyclical loads,
shown under, and energy storage applications, distributed
generations [5]. In order to enhance voltage profile and power
quality in grid failures, the PV systems must be able to sustain
its connections to the micro grid. Through grid-friendly
converters, the uncontrolled Photovoltaic panel power energy
plants under lead to complications can be regulated, and the
stability of the power system can be assured relying on how
efficiently these power converters perform. The large
majority of relevant papers that have been published in
different publications and symposia over the years [8-13]
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illustrates however many LVRT strategies have been
proposed and introduced in regard to renewable power
sources. If PV plants (PVPs) were rapidly unplugged after
one grid-side fault, notably if they contain a features
extremely, this could also undermine the grid's stability. The
local grid codes' FRT requirements so demand all PVPs
remain coupled when the grid voltages shift.

B. Methods Of Lvrt Improvement:

1) Ride In Low Voltage
H The capacity of a PV system to maintain connectivity
during brief periods of reduced electric network power is
referred to as low voltage ride though (LVRT) (voltage dip).

To stop a short circuit at the HV or EHV level from
leading to a major loss of generator, it is needed at the
distribution side (wind parks, PV systems, distributed
cogeneration, etc.).

An uninterruptible power supply (UPS) or capacitor
bank is frequently used to fulfil similar requirements for
essential loads, such as computer systems and industrial
processes, to provide make-up power during these incidents.
The capability curve for LVRT is shown

FRT requirement for the grid

Reactive current requirement of FRT

Methods for FRT enhancement

C. PV Power An Introduction

Solar power generation is a globally excepted green form of
electricity generation technology which has the capability
meet the increasing demand of energy. In recent advancement
of technology has increased 100 times its installation capacity
since last decades. From the figure 4.1 it is cleared that by
the end of 2020 the projected cumulative PV installation
around the world is approximately 700 GW. Which is about
20 % of global electricity demand that PV capable

I1l. MODELING AND ANALYSIS

A. Controller Design

The goal of the command is to develop a virtual reference
signal Vref_ high which causes the input voltage Vdc to obey
the required voltage torque Vdc. Figure 5.6 depicts the
controller's design, which includes the abc-dq0 transform and
PLL. The is capable of fault drive through, meaning is it can
maintain steady state DC output on the solar photovoltaic
even if a failure occurred on the grid side system.
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B. Simulation Model of Proposal System

1) Simulation Results:

The projected program's performance has been analysed for
the three operating modes listed below; table 5.1 lists the
simulation's input parameters;

1) For constant maximum irradiance.

2) For variable irradiance.

3) Under the condition of grid fault.

IVV. RESULTS AND DISCUSSION:

Graph of Constn Solar Irradiation
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Output Volta at PCC for Constant Irradiance

Grid Current of Current Irradiance

Zoomed Output Operation under the Condition of Variable
Solar Irradiance

Graph of Constant Solar Irradiation

Output Voltage of Solar Irradiation of PV

Operation under the Condition FRT

Output Voltage for FRT of PV

Output Voltage of FRT of Boost Converter
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Zoomed View

As per the objective of research is to analyse the system for
LVRT or FRT a L-G fault in phase A is created at grid side.
The PV voltage is reduced approx. 20 V as compared to the
normal operation whose PV output voltage is 340V and for
the FRT it 320 V this is a marginal variance which is
accepted. Consequently Vdc is also reduced at boost
converter side. The voltage in other two phases is constant at
and sinusoidal.

V. CONCLUSION

The three scenarios of constant irradiance, changing
irradiance, and malfunctioning grid-tied PV systems have
shown the usefulness of the suggested strategy.

The under-fault Pv has been seen to be able to keep
FRT even if the system is unable to generate power. The
Maximum power point function, solar voltage control, and
power flow control have all been integrated into in the dc/ac
converter controller in this study. The dc/dc converter
controller also controls the dc-bus voltage.

The development of vehicles in recent years has
evolved into a field that is heading toward environmentally
friendly technology, and the efficiency with which energy
and storage sources are used has improved over time. The
vehicle's storage system and control system have been the
focus of the research. A specially rated ultra-capacitor and
battery were chosen as the supplies for this study, and several
converters including buck, boost, and full-bridge buck-boost
converters were simulated. Regarding the distribution of EV
batteries in smart settings, there are technical difficulties that
need to be addressed. These include energy management
techniques and control of the integration of EVs. It also
entails the construction of a three-level inverter using
MATLAB Simulink.

VI. FUTURE WORK

The system has been analysed only for simulation studies,
laboratory prototype can also be developed for the future
work. Research and development is a continual and relentless
process. For any

Research work already carried out, there is always
room for improvement, which opens up many avenues for
further research. As a result of the research in this paper
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