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ABSTRACT

Much of the emphasis in energy systems assessment has shifted away from previous mathematical
modeling, which originated in the areas of operations research, control theory, as well as numerical
methods, and toward the less stringent approaches of artificial intelligence (Al) from the probably early
1980s. Frameworks, fuzzy sets, artificial neural networks (ANN), as well as, most lately, adaptive
computation are the most common Al methods used in energy systems application areas. Such
methodologies, as well as the energy application programs, will be discussed in this study. The goal of this
study is to showcase some primary artificial intelligence technology utilized in power systems, wherein
previous techniques will be unable to keep up with all functioning and routing conditions. By managing
voltages, consistency, current flows, and load frequency, such strategies improve the energy service's
performance and efficiency. Al technology to be used in power system operation, supervision, and
management. Furthermore, the article will focus discuss the long-term benefits of using Al in power
systems.
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1. INTRODUCTION

Computer algorithms, fuzzy sets, artificial neural networks (ANN), as well as, most lately, adaptive
computation are the most common Al methods used in energy systems application fields. Such
methodologies, as well as the energy application programs, would be discussed in this paper. Ai Technology
(Al) is the use of computers and application development platforms to mimic the thought abilities and logic
and cognitive abilities of people. The production, transportation, delivery, and use of electric energy as well
as numerous electrical equipment are all covered by power system analysis.

The network of electrical parts was using to produce, transmit, as well as consume electricity energy
is known as an electricity system. Energy systems engineering is the study of electrical engineering is a
field only with the creation, transmitting, delivery, and use of electrical energy, as well as the circuit
associated devices to these processes, such as generating units, motors, as well as transformers.

Ai Technology (Al) had evolved into one of the most sophisticated technologies used in a variety of
industries in the 21st millennium (Salloum, Muhammad, Ashraf & Khaled, 2020; S. A. Salloum et al., 2020;
Alhashmi, Salloum & Mhamdi, 2019; Salloum, Khan & Shaalan, 2020). Many nations, including China,
the United States, the United Kingdom, and French, have included Al in their growth plans. The adoption
of Al is primarily motivated by the desire to connect multiple areas like medical, power energy, banking,
irrigation, education, and ecology.

Due to the obvious intricacy of renewable resources, it is challenging to depict multiple situations
using conventional methods. During calculation, diagnostics, and training, power network assessment
should deal with a complicated, diversified, and vast volume of data. Technological advances, such as
computing, provides for the resolution of tough difficulties in power systems, operation, architecture, and
diagnostics (M. Alshurideh et al., 2019).
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As aresult, Al will assist in the management of the wide and enormous information processing system,
providing a complete and rapid analysis to help make the correct choice in addressing power network
difficulties and improving power sources. Traditional methods of power distribution systems become much
more complicated as a result: Computation, diagnostics, and training all require extensive, diverse, and
massive amounts of data. Given the significant and wide system data processing, the calculating timeframe,
as well as precision, have increased. Owing to further energy usage as well as the expansion of currently
available electric traction systems and wires, the power system is nearing its limitations. This circumstance
necessitates a more conservative power distribution regarding the operating function, which can be
accomplished by constantly examining the state variables in far better detail than previously required.
Within domains of power system planning, administration, diagnostics, as well as construction, advanced
computer technologies are increasingly the principal instruments for tackling hard issues. Ai Technology
is one of these computational tools that has risen in terms of popularity and has been adapted to different
high power applications.

2. TECHNOLOGIES of Ai TECHNOLOGIES

2.1 ANN

So the connection of neurons transforms an input into outcomes, and the artificial neural network is
a biologically inspired device. As a result, each neuron produces one production in response to the input.
ANN is recognized as a general type of Al since it mimics the human mind with the help of the
programming language whilst analyzing with many other approaches including FL and ES. In a
neurocomputer network, the feature of asymmetric feedback translating is akin to pattern identification. As
a result, it can parody the input-output mapping of the human mind. By way of an outcome, NNS is a critical
component of Al that is effective popular resolving pattern recognition and image analysis problems. Such
pattern matching challenges are challenging to overcome using solid knowledge [1].

Knowing how neurons work as well as the construction of their connectivity could be applied to shape
systems that explain tough difficulties similar to pattern cataloging and identification. These are
characterized according to their design, which includes the layered structure and topologies, which includes
connection patterns, convolutional, and recurring. The input layer: consists of nodes, that are input
components that do not handle knowledge/analysis but rather transfer to other components. Hidden Layers:
These connections are invisible entities that are not easily observable. These equip the network with the
ability to link or categorize complex issues. These nodes in the output layer were output units that contain
probable answers to be assigned to the situation at hand [2].

Because ANNs are based on biological impulses as well as to conduct biological evaluations of real-
life situations, issues in power generation, transportation, and distribution can be supplied to them for an
effective answer. The precise measurements could be calculated considering the limits of realistic
transmission and distribution networks.

Artificial Neural Networks are used in the electricity system for a variety of reasons. Function on real
- time basis, ANNSs are suitable for power network challenges involving the encoding of an undefined non-
linear variable.

2.2 Expert Systems

Boolean logic and clever computer applications are used by intelligent machines. It allows for the
transplantation of personal experts in the relevant domains to solve problems as a person individual. In
other words, it takes the place of human expertise in certain sectors [3]. Although ES is commonly utilized
in other industries, its usage in electrical systems and power electronics engineering is restricted. The
information or experience foundation, as well as the core aspects of ES, are the information or experience
foundation, the information or experience foundation, and the information or experience foundation, the
two sections of the skill set were specialist information and information expertise; this contains data,
statistics, as well as other assertions connected to professional expertise [4]. As a result, the software for

ISBN 978-602-6258-30-4 IF-53



INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND TECHNOLOGY
ENGINEERING AND TECHNOLOGY INNOVATION FOR SUSTAINABILITY | Yogyakarta, June 7%, 2022

humankind interaction can be found in the existing knowledge. Moreover, it is a rule-based framework
having information on computational approaches linked to professional expertise [2].

Because expert systems are essentially software programs, developing coding for them is far easier
than computing and predicting the set of variables needed in production, transfer, and distribution.

Several fields of application in power distribution complement expert system capabilities, such as
strategic planning, information preservation, and resolving issues using logic, logic, and judgments. When
a massive amount of data as well as knowledge should be handled in a minor space period, professional
arrangements are useful. In table 1 we compare In terms of the power system shield, there is an evaluation
of Ai methods.

2.3 Fuzzy Logic

Fuzzy, often recognized as fuzzy sets, is the documentation rummage-sale to standardize besides
formalize models and algorithms. It's humanlike judgment in that it can provide the highest accuracy
responses using specific or indeed general knowledge/analysis [2]. Researchers could employ this technique
in equipment to make them operate similarly to people. The fuzzy network in an electrical network aids in
increasing the voltage stability of the electricity system. It allows the power dissipation and comparison
factors to be converted into fuzzy system conceptions. Although power distribution investigations typically
require estimated numbers and hypotheses, fuzzy set theory is used to create a trustworthy, consistent, and
unambiguous outcome [5].

The individual parts of energy systems could be designed using a fuzzy approach. These could be
found in a wide range of applications, from little devices to big legacy systems. These could be utilized to
improve the device's performance as a component of energy systems. Because the amount of the
information used throughout the power distribution system was estimates and hypotheses, fuzzy is very
useful in generating a steady, precise, as well as possible confusion result.

In a power system, fuzzy logic is used: Diagnosing the problem, assessing and enhancement of
durability, predicting the load, regulating the electricity system, energy planning, and control that is
reactive, and evaluating safety.

2.4 Genetic Algorithms

Genetic algorithms (GA) are an optimization method founded on biological evolution. It concentrates
on the classification of the factors rather than the data themselves. Through a collection of probable answer
locations, GA recognizes the optimum spots. It uses probabilistic transitioning rules as well as input from
the goal value [5]; [2].

Many approaches for boosting the efficiency of energy information systems as well as growing power
production could be presented since genetic algorithms are founded on the survival of the fittest concept.

The following are some examples of how genetic algorithms are used in power systems: Wind farm
installation, system feeding architecture, power factor optimization, and capacitors location are all part of
the planning process. Filters architecture, harmonic distortion reduction, load frequency management, and
load flow. Hydro-thermal plant coordinating, performance monitoring, loss minimization, load shifting, and
FACTS control are all part of the project.

Table 1. In terms of the power system shield, there is an evaluation of Ai methods

Content ANNSs Expert Systems Fuzzy Logic

Approximation Hardware Specification | Huge Medium

Constructing a circuit A huge number of | Convenient The terms "convenient,"
simulations were "knowledge," and
necessary "simulation” are

employed
The application of | Knowledge gained from | Make considerable in | Safety measures based
knowledge the practice set of cases | the form of codes, | on expert information
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contexts, and other
items
Trouble-shooting Inner messages are hard | It was necessary to | Inner signals are easy to
to interpret and | change the rules understand and
probably impossible to intelligible
decipher
Structural rigidity It's tough to be certain | It's simple to assure It's not a must-have, but
it's simple to set up
Auto-education Natural Possibly Possible

3. USES of Al in the POWER SYSTEM

3.1 Artificial Intelligence in the Transmission System

Depending on the defect detection, the fuzzy produces a result of the defective kind. ANN and ES, on
the other hand, are used to improve the line's efficiency. The expert system receives input from the sensing
devices and creates an output tied to the value of points assigned. Climate devices sense ANN to identify
the quantities of the basis of requirements within the specified limits using sensor devices. The ANN
training algorithms enable testing of the neural network as well as identification of efficiency deviations
for every hidden unit [2].

3.2 Solar Energy and Photovoltaic Uses using ANN Models

To generate electricity, solar generators rely on sun irradiance, moisture, and air temperature. To
achieve optimum production, the solar battery's outputs should run at the optimum current and voltage,
which could be achieved utilizing Maximum Power Point Tracking. The ANN-based technique is among
the most modern MPPT techniques. The fundamental goal of the ANN-grounded MPPT technique is to
manage the incoming voltage signal to be by way of adjacent to the best value possible.

3.3 Artificial Intelligence (Al) In Power Systems: What Is It Doing Now?

The following are some of the areas where Al can be used in energy systems, wind turbine factory
regulation, as well as renewable power resources, these are all examples of circulated power income uses,
development and operations of distribution networks, supply-side reaction, and supply side administration,
monitoring, and maintenance of smart grids, as well as network reconfiguration, are all examples of
distributed generation usage.

Generation growth preparation, power distribution stability management, transmission growth
development, and reactive power making plans are all examples of power systems, Voltage regulation,
traction control, reactive power control, platforms for energy, such as bid tactics and market analyses,
rehabilitation, administration, problem diagnostics, and information security are all examples of electrical
automated systems. And capacity planning, hydro-thermal collaboration, revenue maximization,
congestion control, performance monitoring, state estimate, current, and power flow are all aspects of the
procedure of the power system.

4. DISCUSSION

Many complications in energy arrangements that can't be fixed through outdated processes are defined
as established circumstances that be situated continuously achievable. Artificially intelligent tactics remain
ostensible besides also an individual explanation in such occurrences. Areas of application of Al in power
systems are:

Voltage regulation, traction control, power flow, and demand frequency regulation are all examples of
power systems, controlling power stations, such as fossil-fuel power stations and thermal power stations,
supervision of the networking, including connectivity placement, size, as well as FACTS process
automation, a marketplace for energy, such as pricing tactics and market analyses, recovery, administration,
defect detection, and information safety are completely automatic features of the electricity organization.
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Capability preparation, renewables synchronization, income intensification, overcrowding control,
performance monitoring, condition approximation, load, besides energy circulation are altogether aspects
of energy system operation. General strategic administration, power network steadiness management,
transportation petition making plans, and reactive power making plans are altogether instances of power
system operation.

Decentralized energy management, solar PV power plant management, wind farm plant regulation, as
well as renewable energies are examples of distributed energy resource uses. Short-term and long demand
forecasts, electrical marketplace predicting, solar energy predicting, and wind energy predicting are all
examples of forecasting applications. In last we can say if we use more Al techniques then we can increase
the efficiency of the power system.

5. CONCLUSION

The greatest significant feature of power system design besides implementation is dependability,
which was beforehand evaluated utilizing deterministic tactics. Additionally, old-style procedures do not
explanation for the indeterminate environment of power systems. As an outcome, Ai's research deployment
receives significant attention. Some research, as summarized above, have focused on implementing Al
approaches in electrical network, including smart grids as well as renewable power such as solar and wind
turbines. Expert systems, fuzzy logic, genetic algorithms, besides neural networks are the four basic Al
methods that are frequently used.

As shown, there are numerous advantages to using Al in an electricity system. Servicing and operating
expenditures are also reduced as a result of Al. Furthermore, Al enhances the efficiency of the electricity
and power market, which comprises both traditional and renewable energy sources. Management,
supervision, tracking, and predicting tasks are all under Al's supervision.

Furthermore, by adjusting voltages, consistency, line current, and loading rate, these strategies increase
the power system's performance and efficiency. It also allows for network management, including such
specific nodes, capacity, apparatus, and process automation. The energy system's systems ensure that
recovery, defect diagnostics, administration, and information security are all supported.

Another important aspect has been its precision as well as actual forecasting, estimating, and
forecasting, which allows the energy industry to better manage its supplies and increase supply. Al allows
the electricity sector to develop beyond durability by presenting a variety of methods that may be used in
conjunction using clean energy to evaluate and control safely.
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