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• The need for electrical energy has greatly increased as a result of technological 
innovation (rising living standards), and this has presented challenges for its 
production and distribution. 

• Therefore, the consumption is increased to levels that, if ignored, might become 
unmanageable.  

• Additionally, the current electricity grid is unreliable, suffers 
from high transmission losses, poor power quality, is prone 
to brownouts and blackouts, and only provides insufficient 
amounts of electricity. 

• The traditional electrical grid systems have a lack in real-time monitoring and control.  

• Therefore, the complexity of electrical power networks is increasing as a result of the rising demand 
for higher reliability, efficiency, security, and environmental and energy sustainability issues.  

• These feature in a power grid towards smartness which eventually known as a today’s concept of 
‘‘Smart Grid”. 

Introduction 
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• The electrical benefits are not only the encouraging force for the introduction of ‘smart 
grid’ concept, but environmental aspects too. 

• Smart Grid technology has a way for a solution for better generation of electric power and 
an efficient way for transmission and distribution of this power as compared to traditional 
grids.  

• This system is a kind of sophisticated technology that allows not only bidirectional power flow but 
it also has several different aspects such as availability, flexibility, effectiveness, accuracy, 
controllability, economically, maintainability, measurability, sustainability, reliability, stability, 
security, and scalability.  

• Due to all of these smart grid features, the electrical grid is robust enough to resist voltage sag, power 
losses, voltage and frequency fluctuation, over voltage, and over current 

• Smart Grid research has a long history with the start of its first concept implementation in 1997. 

• We will discuss an overview of the Smart Grid, its features and functions which includes reliability, security, 
energy management, self-healing and Some implemented technologies related to smart grids. 

Introduction 
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• The development of a “smart grid” is an evolutionary process that 

happens over time, and not in a single step.  

• Often the deployment of smart grid technologies is referred to as “smartening 

the grid” or “modernizing the electricity system”.  

• Conventional grids were use just to transmit and distribute the electric power but this modern concept of smart grid 

could communicate, store or even decide according to the situation.  

• Smart Grid is not a single technology that is to be implemented from one side but Its vastness and dependency increases 

by its stakeholders as shown in the following fig. 
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• It gives the opportunity to its stakeholders to improve 

the effectiveness, dependability, economic 

performance, and security of their electrical network. 

Stakeholders of Smart Grid 

Generation Generation companies in bulk quantity of electricity are involved as player. 

Transmission Companies or player responsible for transmission of generated electricity for distribution 

Distribution Electricity is distributed to end consumer and monitored. 

Customer It may be domestic, commercial or industrial. 

Operations Operations related to power systems are performed. 

Service 
Provider 

Provide support services to all the stakeholders involved in generation, transmission and distribution. 

SMART GRID CONCEPT 
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• The concept of smart grid can be clarified throw the 

difference between the traditional power grid and 

smart grid as shown in the following Table  

Smart Grid Conventional Grid 

Two-way real-time communication  One-way communication 

Distributed system of power generation Centralized for power generation 

Interconnected Network Radial Network 

A large number of sensors are involved 
A small quantity of basic sensors are 

used 

Digital Operation Mechanical Operation 

Automatic Control and Monitor Manual Control and Monitor 

Wide range of control Limited control 

Security and privacy concerns No security or privacy concern 

SMART GRID CONCEPT 
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• Features and functionalities of Smart Grid have a promise to full fill the 
following requirements: 

 Reliability 

• Success of the grid system depends upon the customer need which is 
measured as reliability (error less system with continuous supply of 
electric power). 

 Security 

• Security is one of the challenging issues for the Smart Grid evolution and it is one of the biggest issue of the Smart 
Grid.  

• With the increase of automation, remote monitoring and controlling of the grid make the grid more vulnerable by 
cyber assault. 

• Conventional grids have issues regarding interaction of renewable resources, micro grid and demand response 
• With increase the size and complexity of Conventional grids with demand it makes it more difficult to analyze its 

reliability. But these issues are very well addressed by Smart Grids. 
• Therefore, Smart Grids can have better reliability with the advancement in communication system. 
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 Demand side management system 

• Smart grid provides the demand side or user to interact with the grid by using two ways communication ability.  
• It provides a chance for the consumer to use the electric power in an economical way. 
• It helps grid to reduce demand and stress during peak period by reducing or shifting power requirement to alternatives 

(Due to financial incentive). 
• Mostly demand side management systems focus only the communication between utility company and consumer. 
• A new consumption scheduling technique is on the way to address the future grids in which each consumer can schedule 

their own consumption requirements.  
• In this way it helps the distribution system to schedule itself accordingly to the requirement as peak loads for different 

consumers varies. 

• There are different agencies and organizations like IEEE Power & Energy 
Society (PES), IEC Smart Grid Standardization, National Institute of 
Standards and Technology (NIST) are involve and help in standardization 
and regulation for the smart grid. 

Characteristics of smart grid 



Smart Metering 

6th Arab Forum on the Prospects of Nuclear Power for Electricity Generation and Seawater Desalination, 2022, Cairo, Egypt 

• Automation in distribution system is associated with the smart 
automatic meter.  

• Metering provides a channel to enable two-way communication in 
Smart Grid concept between consumer and distributer. 

• They not only help distributor for more accurate billing system but also 
help consumer to control their use of electrical energy.  

• These meters are equipped with sensors for automation, power quality 
monitoring and power outage notifications.  

 

 
• Advanced Metering Infrastructure (AMI) provides a real time solution that collects consumer data and provides a 

communication networks from grid to utility end 

• AMI provides opportunity to step forward for the modernization of the huge grids by combining consumer 
with the distribution system 

• It provides an opportunity for outage management, integration of electrical vehicles and smart devices, transformer and 
feeder monitoring and fault isolation. 



Self-Healing 
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• For a robust Smart Grid, it should not limited diagnose the fault occur in the 
grid but could also be able to remove it for a constant supply of electricity.  

• These intelligent systems react instantly to any such abnormalities and isolate 
the problem system before they snowball into a big problem and cause major 
blackout and automatically reroute the transmission of power for continuous 
services unless the error is removed. 

• For a grid with a self-healing ability it uses real-time communication and digital components that are installed 
throughout the grid to monitor electrical characteristics of the grid.  

• With this ability, grid is smart enough and capable to figure out the potential problem that may be 
caused naturally or by some human error. 

• There are three main benefits of a smart grid with self-healing capability: real-time monitoring and 
reaction, anticipation of problem, rapid isolation. 



New technologies and research 
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• A number of on-going research activities are being made for the advancement 
of the smart grid to make it more reliable and sustainable for the modern 
needs, These researches are focused on different technologies. 

• some of the prominent and latest technologies and research activities 
associated with smart grid: 

 Smart grids with electric vehicles 

• Use of electrical vehicles has the solution of the biggest environmental issue.  

• But, There are several challenges for EVs to interact with the grid which 
include infrastructure, communication and control.  

• Therefore, it is possible that it directly stresses the electric distribution 
network. 



New technologies and research 
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• So it has a potential to offer electric vehicles not only as a load but can be 
used as a flexible energy source. 

• Smart meters play a vital role to address the challenges faced by the grid due 
to EV. 

•  As these meters have bidirectional communication ability and to monitor real 

time data so these smart meters can help in implementing a smart scheduling to 

optimize the available power in the grid. 

• But contrary it is possible that this EV charging can improve the quality of power and 
performance of grid if integration of EVs with the grid is well planned and follow the 
standards set for it.  

• As Smart Grids have advance technologies in the form of communication, smart 
meters and control 



Implementation  of Smart Grids in Egypt 
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• The Ministry of Electricity and Energy in Egypt is working to transform the traditional electricity transmission 
network into a smart grid 

• The national and regional control centers have played a prominent role in 
the path of this transformation 

• Egypt is taking its process in the planning and constructing 47 Regional and 
local Distribution control centers additionally it endeavors to implement 
the smart grid systems to benefit from its huge perks 

• And achieving that, some regional control centers have already started its actual operating and by 
sequentially Egypt has become the first country in the Middle East to have a smart electricity network. 
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• Advancement of the technologies and devices can 
change the utilization of energy in an economical and 
environmental friendly way.  

• Evolution of Smart Grid concept has potential to meet 
all the future needs. 

• Governmental policies are needed to facilitate smart 
grid implementation. 

• Still there is a lot of potential available for improving 
and implementation of this concept as it is just the 
start of the new era of modern grid.  
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