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Abstract

Photovoltaic systems are commonly used in both grid-connected and stand-alone
configurations. Power fluctuation is a natural occurrence in a solar PV-based energy producing
system. When solar radiation is insufficient and unable to fulfil load demand in a grid-connected
scenario, energy is accessible from the grid through net metre, providing greater dependability
at the consumer end. Some renewable energy projects are large-scale, but renewable
technologies are also appropriate for rural and distant places in developing nations where
energy is critical to human growth. Microgrids are frameworks that include distributed
generation (DG) units, energy storage systems (ESS), and loads, which are adjustable burdens
on a low voltage system that may operate in either a stand-alone or grid-connected mode. When
linked to the grid, the microgrids change the power equalisation of free market activity by
receiving power from the main network or providing energy to the grid to improve operational
benefits. The benefit is a cost reduction in comparison to generation-based subordinate
administrations, including a reduced necessity for energy storage equipment and power
generating costs, including fuel and wear. Additionally, energy storage can provide the majority
of the subordinate administrations, and the same energy storage unit can be used for various
functions. This study examines numerous researches on the effects of connecting a PV system to
the grid.

1. Literature Survey

According to Madhuri Namjoshi [6] et al., “a photovoltaic system is a
technology capable of converting the energy contained in photons. With
growing worry about the worldwide need for Renewable Energy (RE) energy,
it is critical to lower the overall cost of the solar photovoltaic (PV) system.
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Most solar photovoltaic (PV) systems are now prohibitively costly. In this
research, we propose a study of a photovoltaic (PV) solar power system that
may be run by feeding solar electricity into the national grid alongside
household demand. A detailed assessment of the literature on solar PV
systems was done, with a specific emphasis on grid-connected systems. A

comparison of grid-connected and off-grid systems was performed”. [6]

Ebenezerr, Nyarko, Kumi [3] et al. “proposed to develop a trendy system
for the design of massive-scale institutional grid-connected solar PV systems
through the use of the roofs of homes and vehicle parks. The trendy system
developed was confirmed in the design of a 1MW grid-linked solar PV gadget
for Kwame Nkrumah University of Science and Technology (KNUST), Ghana.
The overall performance of the 1MW grid-related solar PV system is also
simulated over the guaranteed lifetime of the device through the use of
RETScreen Clean Energy Project Analysis software, designed by Natural
Resources Canada. The undertaking began with a prefeasibility study of a
1MW grid-performed solar PV gadget using RETScreen software, which has a
huge database of meteorological data along with worldwide every day
horizontal solar irradiance and also a database of diverse renewable-strength
structure components from different manufacturers. A widespread literature
overview of solar PV structures, with special attention to grid-linked
structures, was conducted, and then the process for the design of institutional
massive-scale grid-linked solar PV systems was developed. The developed
process was used in the layout of a 1 MW grid-linked solar PV gadget for
KNUST-Ghana. The technical and monetary performance of the 1MW grid-
connected solar PV device have been simulated using the RETScreen
software program. The initial analyses of the simulation outcomes confirmed
that the task is socially beneficial to the community. In this case, the college
has an annual energy yield of about 1,159 MWh, which is equal to about 12%
of KNUST’s annual electricity consumption. The method of power generation
from solar PV saves approximately 792 tonnes of CO2. The yield aspect,
performance ratio, and capacity aspect were different technical performance
parameters taken into consideration. Under the winning tariff situations in
the United States of America, the undertaking isn’t always financially viable

with incentives consisting of grants and feed-in tariffs”.[3]

Omprakash Mahela [8] et al. The “proposed sale of electricity generated
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by means of photovoltaic flora has attracted a whole lot of attention in recent
years. The installation of PV flowers is intended to obtain the maximum
benefit from captured solar energy. The exclusive techniques of modelling
and managing grid-connected photovoltaic gadgets with the objective of
assisting extensive penetration of photovoltaic (PV) manufacturing into the
grid have been proposed to this point in specific papers. The contemporary
methodologies for making plans for the layout of the extraordinary additives
of a PV plant aren’t completely efficient. Therefore, a lot of research painting
is needed for standard configuration of the grid linked PV device, the MPP
monitoring algorithm, the synchronisation of the inverter and the
relationship to the grid. This paper makes a speciality of solar energy, grid-
linked photovoltaic gadgets, modelling of photovoltaic arrays, maximum
energy factor monitoring, and grid-linked inverters. This paper enables the
researchers to realise the one-of-a-kind techniques supplied to date for
modelling and control of grid-related photovoltaic devices, so that, in
addition, work on integration of solar power with the grid may be

accomplished for better consequences”. [8]

J. Sreedevi [4] et al. “Proposed Photovoltaic (PV) energy has a rapidly
growing annual fee and is quickly turning into an important part of the
energy balance in most regions and power structures. This paper aims to take
a look at the results of connecting a PV gadget to the grid through simulation
of the gadget in the RSCSD software programme in actual time at the Real
Time Digital Simulator (RTDS). The effect of the variant of electricity issue
on the masses, the version of PV penetration, the advent of harmonics into
the machine by using the PV inverter, and the anti-islanding effect of the PV
machine are studied. Finally, the performance ratio (PR) of a normal grid-
related PV gadget is evaluated to decide the reliability and grid connectivity
of the PV device”. [4]

V. Karthikeyan [10], et al. “Proposed PV systems are widely operated in
grid-linked and stand-by modes of operation. Power fluctuation is a natural
phenomenon in the PV-based power technology machine. When a solar PV
system operates off-grid to satisfy remote load demand, alternative power
sources may be identified, such as hybrid grid-tied or battery storage
machines for strong electricity delivery. In a grid-related situation, where
solar radiation is insufficient and unable to meet load demand, energy is
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accessed from the grid via a net meter, resulting in greater consumer
reliability. Power quality is a major subject, whilst injecting PV into the grid
and mitigating the outcomes of load harmonics and reactive power in the
distribution device is the hard part. Off-grid solar PV gadgets are
independent of the grid and offer freedom from energy quality troubles and
power billing. Through superior control, excess energy can be collected in
battery storage devices. The fundamental studies in demanding situations in
off-grid are to offer assistance to load when sudden changes occur in the
load’s closed network. This bankruptcy deals with the operational behaviour
of the sun PV gadget in grid-tied and rancid-grid gadgets. It includes the
issues and studies of demanding situations throughout strength unbalancing
and environmental (sun irradiation) and load conditions, and so forth. This
chapter consists of the control techniques of sliding mode control for grid-tied
and rancid-grid machines. The simulations have been done for solar PV fed
multilevel inverters for grid-tied and off-grid in islanding regions.
Furthermore, the simulations are carried out for load reimbursement with
the aid of mitigating the effects of load harmonics and reactive electricity in
the distribution. The outcomes are also supplied to provide the reader with
higher perception of expertise in grid-linked and off-grid solar PV devices”.
[10]

Dr. Smt. G. Prasanthi [5] et al. “Supplied Nowadays, solar power
technology plays an important role in the strength of technology for home,
business or business purposes. Solar power could be very easy and less
expensive. Device netmetering is a new technique in grid-connected solar
power generation that allows extra solar energy generation during summer
or bright sunny days that is fed to the application grid after being used for
residence. The electricity can be imported from the software grid at some
stage at night and on cloudy days. Netmeter encompasses bi-directional
metres which read each extra solar watt that’s being sent into the grid and
imports electricity drawn from the grid. A house is selected as a case to look
at. In the prevailing paintings, a solar photovoltaic power plant is set up on
the roof pinnacle of a house. Through this installation of solar photovoltaic
devices on roof pinnacles, carbon fuel emissions and energy bills will

decrease”. [5]

A. Sayed [1], et al. “Provided solar electricity generation has significantly
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contributed to the growing renewable resources of electricity all over the
world. The reliability and availability improvement of solar photovoltaic (PV)
systems has become a crucial area of interest for researchers. Reliability,
availability, and maintainability (RAM) are engineering devices used to
address operational and safety issues of systems. It aims to identify the
weakest areas of a device so as to improve the overall system reliability. In
this paper, RAM evaluation of grid-related solar PV machines is presented.
An elaborate RAM evaluation of these structures is offered, beginning from
the sub-meeting degree to the subsystem level, then the overall machine.
Furthermore, a progressed Reliability Block Diagram is presented to estimate
the RAM performance of seven realistic grid-linked solar PV structures. The
required input information 1s acquired from international databases of
disasters and consists of diverse subassemblies comprising numerous
meteorological situations. A novel method is also provided so as to estimate
the high-quality possibility density function for every sub-meeting. The
monitoring of the vital subassemblies of a PV system will give the
opportunity not only to enhance the supply of the machine, but additionally
to optimise the preservation fees. Additionally, it will inform the operators

about the reputation of the various subsystems of the machine”. [1]

Bhuwan Pratap Singh [2], et al. provided the smart grid is the next
generation of generation for the powerful utilisation of renewable energy
sources (RES). The utilisation of RES for the generation of power has been
gaining interest from researchers over the past few years. The primary
reasons for this are global incentivization, the rising cost of petroleum
products, climate issues, and deregulations in the energy market. The
government of India (MNRE, i.e., Ministry of New and Renewable Energy) is
focused on generating 20000 MW of energy via grid-linked solar PVS through
the year 2022. Therefore, the principal attention in this paper has been
provided to strengthening generation via grid-related PVS. The rising smart
grid generation has enabled the grid-related PVS as an evolving system in
today’s world for electrical energy technology. However, apart from such a lot
of blessings, there are numerous issues and demanding situations related to
the combination of PVS and the electrical application grid. For this reason,
research to discover feasible solutions to overcome these issues becomes

critical to be able to enhance the performance of grid-connected PVS. The
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most intense constraint related to this emerging technology is its high
penetration degree. If in the course of low load situations, there may be some
mismatch observed between the real strength output and the weight profile
characteristics of PVS, then it may result in large opposite energy flow, high
electricity losses, or intense voltage violation. In this paper, several difficult
and demanding situations related to the combination of sun PVS with the
electric utility grid are offered”. [2]

Mohmmad Ahmad [7], et al. “proposed the performance of a Solar Photo
Voltaic (SPV) based totally grid connected multilevel inverter scheme having
linear and nonlinear load connected at the Point of Common Coupling (PCC).
Initially, the evaluation was done for the complete inverter circuit, resulting
in barely higher harmonics in PCC voltage and present day, which may be
reduced further to a lower fee via connecting a filter. For a linear RL load,
because of the filter out, the THD in PCC voltage is reduced from thirteen
percent to beneath 5% (IEEE popular) and the THD in grid current decreases
to below 5% from 14.8%. Similarly, for a nonlinear load at PCC, a diode
bridge, the harmonics in PCC voltage and the grid cutting-edge can be
further reduced to a decreasing degree with the aid of the connecting filter.
The results of simulation using SIMULINK/MATLAB Software are tabulated
and graphically defined for SPV-based completely grid-tied devices”. [7]
Among those who have contributed to this work are Qais Alsafasfeh et al.
“Proposed Because the unrestricted integration of allotted photovoltaic (PV)
energy into a power grid will cause changes in the distribution network’s
power flow, voltage deviation, voltage fluctuation, and so on, system
operators will need to understand how to rationally choose and improve the
integration capability of PV energy. This paper proposes the most integrated
capacity optimization model of the power, in accordance with specific energy
factors for PV energy, by paying close attention to static security index
constraints and voltage fluctuation. Furthermore, the proposed studies
examine large-scale PV grid admittance capability, PV admittance point, and
multi-PV power plant output via opportunity density distribution, sensitivity
analysis, trend deviation evaluation, and over-limit possibility analysis.
Furthermore, this paper establishes available capability maximisation
problems from the Institute of Electrical and Electronics Engineers (IEEE)
standard node gadget and strength gadget analysis concept for PV energy
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assets with constraints of voltage fluctuations. A MATLAB R2017B simulator
is used for the overall performance evaluation and evaluation of the proposed
paintings. Through the simulation of the IEEE 33-node device, the
combination ability range of the PV electricity is analyzed, and the maximum
integration capacity of the PV energy into an educated node is calculated,
imparting a rational selection-making scheme for the making of plans to
integrate the distributed PV strength into a small-scale energy grid. The
consequences indicate that the fluctuations and restricted violation chances
of the strength device voltage and cargo flow increase with the addition of the
PV capacity. Moreover, the electricity loss and PV penetration degree are
influenced by means of grid-connected spots, and the impact of PV on the load

flow is directional”. [9]
2. Conclusion

A grid-connected solar power system will lower the power cost since extra
electricity produced may be sold to the local electricity supplier. Grid-
connected PV systems are less difficult to install since they do not require a
battery system. Grid connectivity of photovoltaic (PV) power generating
systems provides the benefit of maximising generated power consumption
due to the absence of storage losses. Over its lifetime, a solar power system is
carbon negative because any energy generated over and beyond that required
to manufacture the panel initially balances the need to burn fossil fuels.
Despite the fact that the sun does not constantly shine, each installation

provides a generally predictable average decrease in carbon usage”.
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