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ARTICLEINFO ABSTRACT

Received: 13 Oct 2024, These days, nanotechnology is among the most cutting-edge studies and active
Revised: 23 Oct 2024, research topics in a variety of disciplines, including materials science, chemical [1],
Accepted: 25 Oct 2024, electronic, medical [2], as well as civil engineering. Nanotechnology is seen by
Online: 15 Dec 2024 contemporary science as the next industrial revolution that can open up larger

possibilities beyond our wildest dreams in a variety of disciplines. Nanotechnology can
Keywords: offer practical solutions for human-machine interface, memory extension, sensing, and
Nanotechnology, Molecular Nano energy-efficient computing in C(.)mmunicati.ons. engineering.  Additionally,
Technology (MNT), Nano Material, manufacturers can use nanotechnology in communications systems to create computer
Nanoscale Chemical Sensors, chips and sensors that are far faster, smaller, more energy-efficient, and less expensive
Nanoelectromechanical Systems to produce than their present modules. An overview of several challenges of
(NEMS), Data Link Control network nanotechnology in communication systems will be covered in this paper. Additionally, a
(DLC) brief discussion of the potential applications of various nanotechnology advancements

in communication systems, as well as the possibility of further research that could

improve communication systems.

1. Introduction

1.1 Background on Nanotechnology 2. Nanotechnology Fabrication Techniques
At the atomic, molecular, and supramolecular Nanotechnology relies on specialized fabrication
scales where special phenomena allow for novel techniques, for example:

applications, nanotechnology is the manipulation

and control of matter. Because of quantum 2.1  Lithographic techniques

mechanics and an enhanced surface area to

volume ratio [4], materials display distinct With the use of stiff materials for the fabrication
properties at the nanoscale (between 1 and 100 process, lithographic techniques have been used
nanometers) [3]. New materials, tools, and to produce features with a resolution of less than
systems that have applications in a variety of 200 nm. To achieve this downsizing, several
industries,  including  electronics,  energy, specialized lithographic processes have been
healthcare, and more, have resulted from this. developed and will be covered in the upcoming

sections [5].
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2.1.1 Electron beam lithography

This method forms the required pattern on a
material by scanning it with an electron beam. The
beam is focused via magnetic lenses. Thermionic
emitters and thermal field emitters are often
utilized electron sources, with outputs ranging
from 1 to 200 keV, while they are most frequently
utilized in the 50-100 keV range [5]. This kind of
lithography's resolution is highly dependent on
the size of the beam point. The appropriate
nanoscale resolution is obtained by electronically
controlling the beam properties and specimen
position. The primary disadvantage of electron
beam lithography is the system's acquisition and
maintenance costs [6].

2.1.2 Focused ion beam lithography

This kind of lithographic method patterns a
resistance by using ions rather than electrons.
Ions are produced from a liquid metallic tip that
contains elements like gallium. The ions are then
"filtered" so that only a specific kind of ion may
interact with the resist, and they are focused using
electrostatic lenses on the surface of the material

[5].
2.1.3 Colloid monolayer lithography

Self-organized one- or two-dimensional colloidal
systems are used as layers for nanofabrication in
this lithographic technique. This technology can
still create nanoscale patterns and is a more cost-
effective substitute for conventional electron or
ionic lithographic techniques. Colloidal
monolayers can be generated through a number of
self-assembly processes. For example, colloidal
particles can be deposited on the surface of the
substrate in solution before evaporation of the
solvent, or through electrophoresis, or spin
coating. [7].

2.2 Molecular self-assembly

An alternative technique to lithographic
techniques to fabricate features and structures at
the nanometer scale. It is based on
thermodynamically favored interactions of
molecules such as peptides, proteins, and DNA,
and other organic or inorganic molecules [8].
Molecules are spontaneously brought together to

energetically stable conformations favored by
noncovalent forces including hydrophobic,
electrostatic interactions, and hydrogen bonding.
This technique has advantages such as the ability
to fabricate three-dimensional structures and the
potential for molecular control of the material.

2.3 Electrically induced nanopatterning

These techniques utilize electrostatic interactions
between a thin dielectric material liquid film and
an electric field gradient to produce nanometer
scale lateral patterns and structures [9].

2.4 Rapid prototyping

Rapid prototyping combines various
nanofabrication techniques for the generation of
complex geometrical patterns, multi-layered
structures, and structures with chemical
functionality [10]. Compared to conventional
lithographic approaches, this technique has the
benefit of being able to resolve features smaller
than 100 nm, incorporating a variety of functions
into the materials, and—most importantly—
cutting the production time down from hours to
seconds.

2.5 X-ray lithography

This method uses electromagnetic radiation with
wavelengths between 0.5 and 4 nm, also referred
to as "soft X-rays," to transfer a pattern from a
mask to a substrate [5]. With this method,
lithography may be carried out at a mask-to-wafer
distance of several microns. Nevertheless, the
obtainable resolution decreases proportionately
with higher gap distances [11].

2.6 Ion projection lithography

The foundation of ion projection lithography is
subjecting a wafer to ions of hydrogen or helium.
Ion projection lithography, like photolithography,
employs a mask to shield a portion of the
substrate from ion exposure. But in this instance,
the ion-absorbing substance in the masks stops
ions from projecting onto the substrate beneath
the absorbing pattern.
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3. Applications of Nanotechnology in
Communications

Through its application in next-generation
networks, components, and devices,
nanotechnology is also revolutionizing
communications [12]. Materials can be designed at
the nanoscale to achieve larger bandwidth, faster
processing, and more effective information
transfer. For instance, terahertz communications
with data speeds of more than one terabit per
second are being developed because of
nanomaterials [13]. Also, they can be used to
improve energy-efficient transistors, antennas,
photonic circuits and memory for 5G networks
and beyond.

4. Motivation and Objectives

Integration between Nanotechnology and control
communication networks to enhance the network
efficiency and management.

5. Introduction to Nanotechnology in
Control Communications

Nanotechnology revolutionize  the control
communications field, enable unprecedented
precision, efficiency, and adaptability in a wide
range of applications. Materials and devices
exhibit unique physical [14], chemical, and
electrical properties at the nanoscale, and this can
be used to produce innovative communication
systems. This introduction discusses the
integration of nanotechnology into control
communications networks and the remote input
and output cards emergence, unlocking new
possibilities for industrial automation, and smart
infrastructure [15].

6. Advantages of Nanotechnology in
Control Networks

Nanotechnology has jutted out as a revolutionary
force in control communication networks [16].
This evolving field holds potential to improve the
efficiency, reliability and capabilities of these
critical systems. It also paves the way for a new
era of advanced communications [17]. In this
paper, we will explore the exciting applications of
nanotechnology in the control of communications
networks, delve into the benefits, challenges and

latest developments in this fast evolving
landscape.
7. Nanotechnology in Control
Communications Networks

The integration of nanotechnology into control
communication networks has opened up a world
of possibilities [18]. At the nanoscale, engineers
can design precisely material and devices that
allow the development of high compact, high
efficient, and responsive components that are
essential in modern communications systems.
Nanosensors can detect the slightest variations in
network performance, while nanoactuators can
quickly respond to changes. So, nanotechnology
changes the way control communications
networks operate [19]. Nanomaterials unique
properties such as enhanced electrical, optical,
and mechanical properties, create innovative
communication protocols, signal processing
algorithms, and data transmission methods [20].
Integration between nanotechnology and control
communication networks paves the way for new
levels of efficiency, reliability, and flexibility in
critical infrastructure [21], industrial automation,
and smart city applications [22].

8. Benefits of Nanotechnology Integration
8.1 Improved Efficiency

Nanotechnology enabled components and devices
to improve the overall control communications
networks efficiency due to faster speeds, less
power consumption, and less heat generation
[23].

8.2 Enhanced Reliability

Nanoscale systems precision and robustness
improved the reliability and flexibility of control
communications networks, reducing the failures
risk and ensuring uninterrupted operations.

8.3 Increased Functionality

Nanomaterials unique properties enable the
development of multifunctional devices and
systems, allowing for the integration of advanced
sensing, processing, and actuation capabilities
within a compact form factor.
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8.4 Reduced Size and Cost

Nanotechnology-based components and devices
can be miniaturized, leading to smaller and more
cost-effective control communications network
solutions, particularly in critical infrastructure
and industrial automation applications.

9. Challenges in
Implementation

Nanotechnology

9.1 Scalability and Integration

It is still very difficult to scale up the manufacture
of nanoscale components and integrate them
seamlessly into the control communications
network architecture that is now in place. This
requires improvements in system-level
integration and manufacturing processes.

9.2 Reliability and Durability

For nanotechnology-based devices to be widely
adopted in control communications networks,
they must be guaranteed to be durable and
reliable over an extended period in demanding
working environments, like those seen in
industrial settings.

9.3 Cost reduction

Market share will not be gained by new
technologies unless they can be competitively
priced with current ones. Since there is a clear
demand for replacement technologies, the
commercialization obstacles of novel technologies
in RF electronics are less severe than in digital
electronics.

9.4 Regulatory and Safety Concerns

The proper deployment of nanotechnology in
control communications networks requires
addressing safety and regulatory concerns about
the possible effects of nanomaterials on the
environment and human health [24].

10. Nanomaterial-based Sensors
Incorporate nanoscale sensors into the control

system to collect data in real-time on variables
like humidity, pressure, and temperature.

Nanowires or nanoparticles with particular
detecting properties can be used to create these
Sensors [25]. For example, pressure
measurements can be obtained with extreme
precision using carbon nanotube-based pressure
Sensors.

10.1 Nanomaterial

Working with materials and structures at the
nanoscale, which is generally between 1 and 100
nanometers, is the focus of nanotechnology [26].
Nanomaterials can be used in control and
communication systems to improve their
performance. Here are some commonly used
nanomaterial:

10.1.1 Nanowires and Nanotubes

Ultra-thin structures at the nanoscale diameter
[27], possess excellent electrical conductivity and
can be employed to integrate components in
control networks and improve signal transmission
efficiency.

10.1.2 Graphene

Graphene is a carbon atoms single layer organized
in a hexagonal lattice [28]. It has exceptional
mechanical strength, flexibility, and electrical
conductivity. Graphene-based components, such
as graphene transistors and antennas, can be
integrated into control systems to enhance their
performance.

10.1.3 Nanocomposites

Nanocomposites are material which consist of
matrix filled with nanoparticles. By incorporating
nanoparticles, such as metal oxides or carbon
nanotubes into the matrix, the resulting
nanocomposite can exhibit improved properties
such as strength, conductivity, and sensing
capabilities. These material can be used in robust
control and communication devices construction.

10.1.4 Quantum Dots

Quantum dots are very tiny semiconductor
particles with unique optical properties [29].
These particles can release light at particular
wavelengths when an external energy source
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stimulates them. These particles are superior to
traditional materials because of their size-
dependent characteristics, quantum dots are
employed in displays, sensors, and optical
communication systems.

10.2 Nanosensors and actuators

By nanotechnology, extremely sensitive and
accurate sensors and actuators development for
control and communication systems became
possible. For example:

10.2.1 Nanoscale Chemical Sensors

Chemical compounds can be detected and
analyzed with high sensitivity by nanosensors.
They can be employed in environmental
monitoring, industrial process control, and
medical applications to measure parameters such
as gas composition, pH levels, and biomarkers
[30].

10.2.2 Nanomechanical Sensors

Physical quantities such as force, pressure [31],
and mass can be detected and measured by
nanoscale  mechanical sensors, such as
nanocantilevers or nanoresonators,. These
sensors can be applied in many fields such as
structural health monitoring, robotics, and touch-
sensitive interfaces.

10.2.3 Nanoelectromechanical
(NEMS)

Systems

Electrical and mechanical operations at nanoscale
can be combined by these devices. They can act as
sensors or actuators which offer precise control
over mechanical movements or generating
electrical signals based on mechanical inputs.
NEMS technology holds promise for a range of
applications like telecommunications, data
storage, and biomedical devices [32].

11. Nanotechnology Revolution

Nanotechnology can lead to revolution in various
fields such as control communications networks
and remote input and output (I/0) systems. By
using nanoscale material and devices, it becomes
possible to enhance the  performance,

functionality, and miniaturization in nanoscale
domains.

11.1  Integration of Nanotechnology and
Control Communications networks

The integration of nanotechnology into control
communications networks is still a new field.
There are numerous notable advancements and
promising researches in this field [33]. Here are
some examples of nanotechnology devices that
can be integrated into control communications
networks and remote 1/0 cards:

11.1.1 Nanoscale Antennas

Nanotechnology has been utilized to develop
nanoscale antennas for wireless communication
systems. These antennas were made from
nanomaterial such as carbon nanotubes or
grapheme and offering advantages such as
miniaturization, improved bandwidth, and
enhanced signal reception. To facilitate wireless
communication between devices, sensors, and
actuators with lower size and power
requirements, they can be incorporated into
control communications networks [34].

11.1.2 Nanophotonics devices

The future of pharmaceutical technology is
represented by nanophotonic devices, which are
setting the standard for innovation in healthcare
diagnostics and practice [35]. In an attempt to
realize the "future of biosensors,” undetectable
devices that are worn on a regular basis and
continuously monitor hormone levels, drug intake,
the presence of toxins and viruses, and other
biomarkers, have been made possible by
nanotechnology. These devices are known as
nanophotonics. In turn, these gadgets can help
doctors treat their patients more effectively by
enabling patients to take better care of themselves
at home. This is because patients will be able to
detect problems at home before ever considering
seeing a doctor. Therefore, the technology's
greatest contribution to healthcare may lie in its
ability to avert several unexpected fatalities.
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11.1.3 Nanoscale switching

These devices have the potential to improve the
efficiency of control communications networks in
several ways [36]. Here are a few examples:
11.1.3.1 Improved Routing and Switching
Nanoscale  switching  devices such  as
nanoelectromechanical systems (NEMS) or
nanoscale transistors can facilitate more effective
signal routing and switching. Due to their quick
switching rates, low power consumption, and
compact forms, these devices can lead to more
responsive and nimble network operations. Also,
they can optimize signal routing in response to
current conditions and demands, resulting in
decreased latency and increased network
efficiency by enabling the dynamic reconfiguration
of network pathways.

11.1.3.2 Reduced Power Consumption
Compared to conventional macro-scale
counterparts, nanoscale switching devices
typically operate at low power levels. It becomes
possible to reduce the overall power consumption
of the network by integrating these devices into
control communications networks,. This is
particularly  critical in  energy-constrained
environments or for battery-powered devices,
where minimize the power consumption.

11.2  Nanotechnology-based Input Cards

The integration of nanotechnology into input
cards in control communications networks
improved the way these important interfaces are
handled. Nanotechnology programmable logic
controllers (PLC) global market represents a
thriving sector at the intersection of
nanotechnology and industrial automation [37].
PLCs have long played an important role in
controlling various industrial processes, providing
reliability, flexibility, and programmability. With
advances in nanotechnology, the incorporation of
nanocomponents into PLCs improved the
industrial automation by enhancing efficiency,
reducing footprint, and increasing processing
power. Nano PLCs exploits nanomaterials and
nanoelectronics to miniaturize components,
enabling the development of compact, robust

controllers that offer significant advantages over
traditional programmable logic controllers (PLCs),
like high speed, lower power consumption, and
accuracy improvement. Also, their small size
allows for seamless integration into diverse
industrial applications, from manufacturing and
automotive to aerospace and healthcare.

11.2.1 Nanoscale Sensors and Actuators

Nanotechnology can lead to the development of
highly sensitive and miniaturized sensors and
actuators. These devices can be integrated into
control systems physical quantities detection and
manipulation such as temperature, pressure, and
acceleration. Nanosensors can provide real-time
data for monitoring and feedback control, while
nanoscale actuators can facilitate precise and
responsive control actions.

11.2.2 Nanoelectronics

Nanotechnology can lead to nanoscale electronic
components fabrication such as transistors,
resistors, and capacitors. These nanoelectronic
components can be used in control
communications networks and remote 1/0 cards
to achieve higher integration density, lower power
consumption, and faster operation.

12. Future Trends and Opportunities

Utilization of nanoscale switching devices in smart
grid systems can lead to several potential benefits
such as:

12.1 Enhanced Grid Reliability

Nanoscale switching devices can contribute to
enhance the reliability in smart grid systems.
These devices provide quicker fault isolation and
detection, which speeds up grid disturbance
reaction times like power outages or equipment
failures. Nanoscale devices' high-speed switching
capabilities enable effective grid reconfiguration,
reducing downtime and improving overall grid
reliability.

12.2 Efficient Power Routing

In smart grid systems, power routing can be
optimized via nanoscale switching devices. Precise
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control over power flow is made possible by these
devices, which can also dynamically modify the
grid to monitor weather and power line
temperature. This information can then be utilized
to determine the carrying capacity of the line and
boost the power flow of already-existing
transmission lines. [38]

12.3 Energy Storing Devices

Energy storage technologies, particularly those
that use ion insertion techniques like Li battery
technology, are expected to progress significantly
with the help of nanotechnology. Nanotechnology
can stabilize electrode materials against swelling-
induced damage from ion absorption, release
electrical energy, and improve the efficiency of
storage devices. [39]

12.4 Smart Grid Communication
Infrastructure and Cybersecurity

The interchange of data and information amongst
all components of the power system is the primary
means by which smart power grids operate. An
effective smart grid relies on its communication
infrastructure. It is anticipated that the
infrastructure supporting smart grid
communication will be intelligent, safe,
dependable, and efficient [40]. The deployment of
the smart grid is anticipated to be impacted by the
usage of integrated nanocircuits in silicon chips,
which shrinks the size of the CPUs.

13. The practical part (Practical example
incorporating nanotechnology in control
communications networks and remote 1/0
cards)

Assume you are employed at a manufacturing
plant where numerous processes are monitored
and managed by a sophisticated control system.

You want to use nanotechnology to improve the
system's responsiveness and efficiency.
Here are some more specifics about how
nanotechnology is included in remote 1/0 devices
and control communications networks.

13.1 Medium voltage grid control center at
the power company

When a malfunction or voltage change happens, it
is used to monitor and control medium voltage
networks by indicating the network's state
momentarily in time, so that it may be seen on the
screen for monitoring.

13.2 Description of existing project

. The project was initially delivered in 2020
and finally delivered in 2023
° Three switchboards were added, new

switches were added, five new switchboards were
refurbished, and output feeders were transferred
to the control center.

13.3 The purpose of the practical part

To achieve electrical supply quality and continuity
by:

. Fast and precise fault detection can reduce
removal time.

. Monitor and control medium voltage grid.
(Transformer, stations)

. Monitoring measurements of electrical
quantities.

. Surveillance of events on external sites
which analyzes events with high accuracy.

. Recording of technical data that

contributes to various reports and statistics
(Daily, monthly, annual, or on demand) which help
specialists to work on millennium studies.
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those data to the control center . Work on the use of modern systems to
. The communication system currently used transfer signals and data from different locations
for the control project RF DLC.Y to the control center to ensure fast and control
. Due to the nature of the DLC network and center to ensure fast and continuous data access.
problems with system There has been a recent surge in GSM and GPRS

communication. Such as their use in kiosks.

 Control Center

IEC-Y
Substation Protective
RTU’S RTU’S Relays
RS
¢Ne
Kiosk
RTU’s

Fig 2. Communication system between Control center and Kiosk RTUs
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Table 1. Substation Signals

Incoming Outgoing Bus Tie Bus Bar

*C.B: On/Off *C.B: On/Off *C.B: On/Off
Status * C.B: Test Position * C.B: Test Position * C.B: Test | , B.B live
Indication *Earth Switch | *Earth Switch | Position '

Indication Indication

*0/C "

L 0/C

*
Protection *]])EI/I‘ECtlonal 0/¢ *E/F *0/C
Alarms KTveen *UFLS *MCB DC Loss

Directional E/F “MCB DC Loss

*MCB DC Loss

*RTU DC Charger failure

*Low Voltage of RTU Battery

* Battery Charger failure

* Battery Under Voltage
Alarms * 220V AC Loss

*RTU failure

*RTU Door Open

* RTU Switch Remote/Local

*Communication Equipment failure
Analog % res *Bus Bar
measurements 3 phase current Single phase current Voltage 11 KV
Pulse KWH of 11KV side

Accumulation

of Transformers

KWH
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Table 2. Distribution Point Signals
Incoming Outgoing Bus Tie Bus Bar
*C.B: On/Off *C.B: On/Off *C.B: On/Off
Status Indication * C.B: Test Position . *C.B: Test.Positiop . * C.B: Test Position
*Earth Switch | *Earth Switch Indication
Indication
*0/C *0/C *0/C
*Directional 0/C *E/F *MCB DC Loss
Protection *E/F *UFLS
Alarms *Directional E/F *MCB DC Loss
*MCB DC Loss
*RTU DC Charger failure
*Low Voltage of RTU Battery
* Battery Charger failure
* Battery Low Voltage
*220V AC Loss
Al *RTU failure
arms *RTU Door Open
*D.P Door Open
* RTU Switch Remote/Local
*Communication Equipment failure
* Fire Alarm
11 KV BB
* 3 phase current *1 phase current Voltage
Analog * KV
measurements * MW * PF
*MVAR * Freq
Pulse *KWH *KWH
Accumulation
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Table 3. Kiosk Signals
Incoming Outgoing Bus Bar
Status Indication
* Isolator: Open/ Close * Isolator: Open/ Close
Protection
* E/F Indication
Alarms
*RTU DC Power Supply failure
Alarms * Battery Charger failure
*Communication Equipment failure
*
Analog phase current on Low Voltage of Transformer(3 phase)
measurements *KV for Low Voltage
NEC GT2150
. Dispatcher Dispatcher
Development/Training Workstation Workstation
Lase;srinter Las;r/ir‘ilnter Laser printer
‘ '@’ m ITI Rear Projection System mﬁ‘c‘ﬂm

=

GPSAntenna

Fiber Optic 10/100 MBit

SWITCH L LN

SWITCH ‘

Abbreviations:

+IM= Information Management

*RTC= Real Time Communicator
sUl= User Interface

+TCS=Tele Control Interface Server
*GPS= Global Positioning Sy to sub

Distribution point

RTC/TCS

DA/system

Fig 3. Major station Components

RTC/TCS .
to Substation/

DAC/system Distribution point
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North Sector

DP-BNIBD

DP-GMLYA

DP-ASFRA

DP-MTFRS

DP-NBLQS

DP-NMNZL

DP-ODKRN

DP-OMTRY

DP-MDRUA

South Sector

DP-DQDOS

DP-GAMAH

DP-KELA

DP-MSHAL

DP-NBROH

DP-NSNAG

DP-SHFEY

DP-STAAD

DP-NTLKHA

Fig 4. North and south distribution boards in control center

Fig 5. SCADA system with components
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SlaTab
Alph S

CCPLANE| Ardlog | Accu | Reports Tephone DS NA

System | RtTab | Study | Appl [RTUStat SPM |

Fig 6. The master

From the output of the control center and control and data aggregation

. The system stores the data momentarily and extracts it with reports
. The reports are used to conduct studies to develop electrical grid components
. The recorded data is used to find the maximum load for the total company and the maximum load for

the four sectors of the company for each sector

The monitor is the main engine of the control system, where we open and review all alarm reports and
displays from outside locations.
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Fig 7. The main engine of the control system report
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Fig 9. The connectivity between the distribution boards and switch stations
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An Moment Ferquancy value for : DP-Aga /A1 /incoming 3
08:00 49.9 |08:15.,50.3 [08:30 49.7 |08:45 49.7 |09:00 09:15 09:30 09:45
08:01 50.1 |08:16.50.3 (08:31 49.7 |08:46 49.6 [09:01 09:16 09:31 09:46
08:02 50.1 |08:17.,50.3 (0832 49.7 |08:47 49.6 [09:02 09:17 09:32 09:47
08:03 50.1 |08:18.,50.3 [08:33 49.7 |08:48 49.6 09:03 09:18 09:33 00:48
08:04 50.1 |08:19 50.1 [08:34 49.7 |08:49 49.6 09:04 09:19 09:34 09:49
08:05 50.1 (0820 50.1 |0835 49.7 |0850 49.8 09:.05 09:20 09:35 09:50
08:06 50.1 |08:21 50.1 [08:36 49.7 [08:51 49.8 |09:06 09:21 09:36 09:51
08:07 50.1 |0822 50.1 [08:37 49.7 [08:52 49.7 |09:07 09:22 09:37 09:52
08:08 50.1 |08:23 50.0 (08:38 49.6 |08:53 49.7 09:08 09:23 09:38 09:53 L1 498
08:09 ,50.2 (0824 50.0 (08:39 49.6 |08:54 49.6 [09:09 09:24 09:39 09:54 12: 496
08:10, 50.2 (0825 49.9 |08:40 49.6 |0855 49.6 09:10 09:25 09:40 09:55 [52;:5500.;12
08:11 ,50.2 (0826 49.8 |08:41 49.7 |0856 49.7 09:11 09:26 09:41 09:56
08:12 ,50.3 |08:27 49.8 (08:42 49.7 |08:57 49.7 [09:12 09:27 09:42 09:57
08:13 ,50.3 (08:28 ,49.7 |08:43 49.7 |0858 49.7 09:13 09:28 09:43 09:58
08:14 ,50.3 |08:29 .49.7 [08:44 49.7 |08:59 49.8 09:14 09:29 09:44 09:59

Fig 11. The fequency values every minute of a two-hour feed
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Fig 12. The current

14. Conclusion

A comprehensive overview of nanotechnology has
been covered in this paper which will help
researchers and professionals from various fields
to delve more deeply into the applications of
nanotechnology in their respective fields of
interest. The applications of nanotechnology are
enormous and have entered all medical, chemical,
engineering, agricultural, and also industrial fields.
In this research, we reviewed the integration of
nanotechnology with control and communications
networks and how to benefit from this technology
in developing and improving connectivity and
communications between control networks and
each other in the electricity network. However,
more work still needs to be linked and carefully
verified so that more solutions can be identified.
In addition, more developments should be made
and carefully evaluated at the nanoscale for the
future world, so that we are aware of this huge
technology.
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