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AbstractThe use of artificial intelligence (Al) has
gained tremendous popularity in recent years, and it
has become ubiquitous for use in the energy sector.
review focuses on studies that highlight the realm
of Al to benefit the energy sector as a key enabler to
the growth of renewable energy sources from wind,
solar, geothermal, ocean as

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

Jennifer L. Cohen and Homi Kharas, "Using big
data and artificial intelligence to accelerate global
development," (Washington, DC: Brookings
Institution, November 2018), https://
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RENEWABLE ENERGY AND SOLAR
ARTIFICIAL INTELLIGENCE

Al is improving ways to power the world by tapping
the sun and the wind, along with cutting-edge
technologies. The latest episode in the | AM Al
video series showcases how artificial intelligence
can help optimize solar and wind farms, simulate
climate and weather, enhance power grid reliability
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and resilience, advance carbon capture and power
fusion breakthroughs.
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== e — The integration of renewable energy sources
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| | (RESSs) has become more attractive to provide

increases the reliability and sustainability of the

|
l electricity to rural and remote areas, which

| A e electrical system, particularly for areas where
electricity extension is difficult. Despite this, the
integration of hybrid RESs is accompanied by many
problems as a result of the intermittent ?7?77?

AZ S QH and, et al. HMS. The role of renewable
energy and artificial intelligence towards

MONITORING OF SYSTEM STATUS

environmental sustainability and net zero. Preprints
Research Square 2023; 2023: 1???25. and the
application of artificial intelligence to energy
recovery from organic wastes. He has authored and
co-authored some peer-reviewed articles in different
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RENEWABLE ENERGY AND SOLAR
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The success of clean energy from wind, solar, and
other low-emission sources is vital for the global
energy system to achieve net-zero emissions by
2050.While renewable energy has outperformed
nearly all expectations in the past decade, many
challenges loom large, including a scarcity of supply
chain materials, limited availability of suitable land,
lack of grid ??7?
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Applications of arti???cial intelligence in renewable
energy systems 1 INTRODUCTION Owing to the
strong uncertainty and ???uctuation of renewable

S e energy generations, renewable energy systems are
V ‘ becoming more sophisticated.

M racenee E = There is a better, more forward-looking alternative
ENERGY STORAGE SYSTEM . . e - .

already in existence: Atrtificial Intelligence (Al) that
leverages decentralized renewable generation

sources. Renewable energy increases complexity

As we move toward an increasingly electric world,
[ more energy will be produced by decentralized,
i

R i renewable sources.
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RENEWABLE ENERGY AND SOLAR
ARTIFICIAL INTELLIGENCE
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. |j Professor at Punjabi University Patiala, Punjab,
‘7 India.He obtained his Ph.D. in 2016 from Punjabi
1|\ University Patiala. He works in Sustainable
Computing, Artificial Intelligence, Wireless Sensor
Networks, the Internet of Things (loT), Nature
Inspired Computing, Energy Harvesting, and
Renewable Energy Systems.

After preparing the data for analysis, a detailed
bibliometric analysis was conducted using the
CiteSpace tool. This allowed for the visualization of
collaboration and citation networks, identification of
key authors and publications, and understanding of
the main research trends and thematic evolution in
the field of artificial intelligence and renewable
energy.

ARTIFICIAL INTELLIGENCE FOR RENEWABLE
ENERGY AND CLIMATE CHANGE. Written and
edited by a global team of experts in the field, this
groundbreaking new volume presents the concepts
and fundamentals of using artificial intelligence in
renewable energy and climate change, while also
covering the practical applications that can be
utilized across multiple ??7?
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Furthermore, Al will support low-carbon energy
systems with high integration of renewable energy
and energy efficiency, which are all needed to
address climate change 13,36,37. Al can also be
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The vast amounts of solar and wind energy
produced in China have made it the world leader in
renewable energy production. Fourth in the world in
terms of renewable energy production, India relies
heavily on solar and hydroelectric. Hydropower,
bioenergy, and geothermal power account for the
vast majority of Indonesia's renewable energy
capacity

Currently, solar and wind generations have become
an essential part of smart grids, smart microgrids
and smart buildings, which account for an
increasing sharing proportion in electricity supply
[16, 17].Nevertheless, due to the high-randomness,
low-predictability and intermittent characteristics of
solar and wind energy, reliability and security of
large-scale grid ???
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Renewable energy is a sustainable substitute to
fossil fuels, which are depleting and attributing to
global warming as well as greenhouse gas
emissions. Renewable energy innovations including
solar, wind, and geothermal have grown significantly
and play a critical role in meeting energy demands
recently. Consequently, Artificial Intelligence (Al)
could further enhance the benefits ???

Renewable energy and sustainable resource
management play crucial roles in the face of climate
change. Creating well-optimised processes for
efficient energy management is a complex task.
However, statistics show that advanced
technologies such as artificial intelligence (Al) and
machine learning (ML) are increasingly significant in
optimising and improving green ???

Researchers have studied the integration of
renewable energy with ESSs [10], wind-solar hybrid
power generation systems, wind-storage access
power systems [11], and optical storage distribution
networks [10].The emergence of new technologies
has brought greater challenges to the consumption
of renewable energy and the frequency and peak
regulation of ??7?
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The exploitation of sunlight and air as a substantial
Renewable Energy (RE) source is an important
research and development domain over past few
years. The present and future overtaking in RE
mainly comprises of (i) the development of novel
technology for optimum production from the
available natural resources (ii) environmental
awareness, and

Thus, renewable energy and artificial intelligence
are mutually beneficial. China is the world's largest
energy consumer and a major contributor to
greenhouse gas emissions (Qin et al., 2022, Qin et
al., 2023a, Qin et al., 2023b), and it has established
an ambitious climate goal to achieve carbon
neutrality by 2060.

Artificial Intelligence utilizes the features of
renewable energy in order to improve the systems
economic functioning. This study shows a complete
review as well as modern research findings in the

fields of wind, solar, geothermal, bioenergy, ocean,
???
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Building on the potential of renewable energy,
Artificial Intelligence (Al) has gathered much interest
in the energy community as it provides advanced

I

data analysis and insight opportunities. Significant
research efforts have been made with Al and power

systems; however, limited research efforts have
focused on Al's impact on microgrids in

Similar studies with the application of artificial
intelligence in energy systems with an emphasis on
renewable energies such as the use of artificial
intelligence for short and long-term predictions [16],

comparison of supervised and unsupervised
machine learning methods for solar power
prediction [17], development of solar radiation

Artificial intelligence (Al) has had a significant

= i 3l L 2 impact on renewable energy systems [17], with

|

'éj ii l"“’““ ~ : data-driven techniques replacing conventional
I s 1l : . rule-based approaches to aid scientific discovery

and decision-making processes in the sustainable
energy industry [18]. Optimization is also a
e fundamental task within this regime.
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RENEWABLE ENERGY AND SOLAR
ARTIFICIAL INTELLIGENCE

The way we produce, distribute, and use clean

energy is being revolutionized by artificial
intelligence (Al), which is having a significant impact
on the management and optimization of renewable
energy systems. Artificial intelligence (Al) tools,
such predictive analytics and machine learning
algorithms, are crucial for tackling the problems that
come with renewable energy, ??7?

ARTIFICIAL INTELLIGENCE FOR RENEWABLE
ENERGY SYSTEMS Renewable energy systems,
including solar, wind, biodiesel, hybrid energy, and
other relevant types, have numerous advantages

compared to their conventional counterparts. This
i book presents the application of machine learning
=a and deep learning techniques for renewable energy
system modeling, ???
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