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The energy crisis is one of the 
vital problems faced by the 
world today. Due to the 

increase in smart industries 4.0 and 
household components, the electri-
cal usage around the world has sub-
stantially increased the demand for 
energy. Traditionally, nearly 72% of 
the surplus energy demand has been 
satisfied by conventional energy 
resources and 28% by renewable 
energy resources [1]. Because emis-
sion is considered as the preliminary 
factor for the deteriorating environ-
ment, energy sectors have shifted 
their focus towards renewable ener-
gy resources. With the advantage of 
minimizing carbon pollution, renew-
able energy is a feasible solution to 
make t he world safer and energy 
proficient. It has been predicted that 
45% of the load demand by 2024 will 
be satisfied by renewable energy 
resources and most of the increase 
will likely come from solar, wind, 
and hydropower [2].

The integration of renewable ener-
gy systems with the existing power 
grid and energy storage are possible 
only through a power electronic con-
verter that has always presented 
many challenges. However, a promis-
ing solution for obtaining optimal 
performance out of the renewable 
resources are developing an intelli-
gent control strategy that can vary 

the switching patterns of the power 
electronic converter depending on 
the load. Thus, effectively extracting 
essential power from renewable ener-
gy resources to obtain the maximum 
amount of energy 
conversion. Advanc-
es in artificial in -
telligence (AI) such 
as deep neural net-
works-IoT, and arti-
ficial neural network 
blockcha in tech-
niques are rapidly 
providing this intel-
ligent control solu-
tion to enhance the 
operation of power electronic con-
verters and, thereby, increase the per-
formance of the renewable energy 
system by tracking the optimal 
power. For example, in a paper pre-
sented in the IEEE Transactions on 
Circuits and Systems, May 2020 [ 3], 
researchers from the University of 
Electronic Science and Technology of 
China, Chengdu, discuss an AI neural 
network-assisted maximum power 
point tracking control for a solar ener-
gy system. Applying the AI control 
strategy, the researchers demonstrate 
a solar energy harvesting system with 
89.39% efficiency and a minimal 
tracking error of 0.01–0.5%. The study 
clearly shows that the integration of 
AI technique with power electronic 
devices will increase the extraction 
of energy from renewable energy re -
sources with maximum efficiency.

The intelligent control strategy 
also improves the integration of all 
micro/macro renewable energy 
resources to build microgrid and 
manage distributed energy. The intel-

ligent control strate-
gy enabled power 
electronic convert-
ers will play a vital 
role in solving the 
quality and conges-
tion issues in the 
m i c r o g r i d .  T h e 
power control in 
energy harvesting 
multiple access sys-
tems with an AI 

algorithm has been developed in ref-
erence [4]. In this application, the 
developed intelligent algorithm con-
trols the power of the integrated 
renewable energy sources and helps 
to maintain its optimal performance 
in battery and renewable resources. 
The primary concern of the renew-
able energy source integration is 
improved safety and reliability. The 
development of AI and IoT has made 
it possible to offer improved safety, 
efficiency, and reliability. The intelli-
gent control strategy with IoT can 
estimate the energy consumption 
patterns, identify the energy leakage, 
and ensure the health of the system. 
For example, in the AI and IoT cou-
pled system the prognostic analysis 
will gather the data from renewable 
energy resources with the sensors to 
monitor the wear and tear in the 
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The intelligent control 
strategy enabled power 
electronic converters 
will play a vital role in 
solving the quality and 
congestion issues in 
the microgrid.
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devices. The system monitors the 
function of equipment and alerts 
users when maintenance is required. 
In [5], fault ranking in a solar stand-
alone system based on AI technology 
is developed. The developed intelli-
gent technique focusses on the reli-
ability and safety of the integrated 
photovoltaic system and reduces the 
risk of fault by taking prior correc-
tive action.

Another concern is energy stor-
age. The energy storage systems have 
been recognized as viable solutions 
for implementing the smart grid para-
digm, providing features in load level-
ling, integrating renewable and inter-
mittent sources, voltage and fre-
quency regulation, grid resiliency, 
improving power quality and reliabili-
ty, reducing energy import during 
peak demand periods, and so on. 
Indeed, energy storage greatly helps 
to solve issues related to the inter-
mittent renewable energy sources, 
because of the irregular alternation 
of production phases with non-pro-
ducing periods. Integrating the intel-
ligent system with power electronic 
converter control strategy in a 
microgrid with energy storage can 
provide a reliable energy allo-
cation, providing features in 
load levelling, integrating 
renewable and intermittent 
sources, voltage and frequency 
regulation, grid resiliency, 
improving power quality and 
reliability and reducing energy 
imports during peak demand 
periods [6]. Therefore, helps 
the renewable energy resourc-
es based microgrid to manage 
the internal energy needs when 
integrated with the main grid 
in terms of power exchange.

In the integration of re-
newable energy resource 
with AI, artif icial intell i-
gence allows making trans-
formations in tradit ional 
control strategies to build 
up an advanced modern effi-
cient control strategy, there-
by creating h a s s le - f r e e 
i ntel l ige n t  c o n trol tech-

niques for the effective operation 
of renewable energy systems.
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