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ABSTRACT: Smart grids are the next generation of electric power grids that use digital technologies to monitor and 

control the distribution and consumption of electricity. In this article, the author will discuss the steps of production, 

transmission and consumption of electrical energy. First, the article advances the sources of energy that are two types 

conventional and non-conventional. After, the aspects of electricity transportation will be discussed such as carbon 

emissions, air quality, costs, energy security, sourcing, sustainability. Finally, the distribution grid system will be 

discussed in terms of architecture, structure, outage, duties, planning process, demand forecasting and solutions for 

demand forecasting. 
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I. INTRODUCTION 

 

The Electric Distribution System is the final stage of electric power system where the generated power is converted into 

useful work through distribution lines and feeders. It deals with lower voltage magnitude as reverse of transmission 

system high voltage. 

 

In a traditional power grid, electricity is generated at central power plants and then transmitted to homes and businesses 

through a network of power lines. However, this system is often inefficient and wasteful, as electricity is lost in 

transmission and there is little control over how much energy is consumed. 

 

Smart grids address these issues by using advanced technology to monitor and control the flow of electricity. For 

example, smart meters are installed in homes and businesses to measure the amount of electricity being used in real-

time. This information can then be used by utilities to better manage the electricity supply, reducing waste, and 

improving efficiency. 

 

In this review, first, the article advances the sources of energy that are two types conventional and non-conventional. 

After, the aspects of electricity transportation will be discussed such as carbon emissions, air quality, costs, energy 

security, sourcing, sustainability. Finally, the distribution grid system will be discussed in terms of architecture, 

structure, outage, duties, planning process, demand forecasting and solutions for demand forecasting. 

 

II. THE SOURCES OF ENERGY 

 

Fossil fuels are fuels formed inside the earth from the remains of plants and animals after millions of years. The fossil 

fuels are coal, petroleum and natural gas. Fossil fuels are non renewable sources of energy so they should be conserved 

and used judiciously. 

 

 
 

Figure. Fossil fuels energy 
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In thermal power plants the heat energy produced by burning fossil fuels like coal, petroleum or natural gas is used to 

heat water and change it into steam which rotates the turbines of generators to produce electricity. 

 

 
 

Figure. Thermal power plant 

 

In hydro power plants water from rivers are stored by constructing dams. The water from the dam flows down through 

pipes and rotates the turbines of generators to produce electricity. 

 

 
 

Figure. Hydro power plants 

 

Biomass energy is the waste materials and dead parts of living things are called biomass. Eg : wood, animal dung, 

vegetable waste, agricultural waste, sewage etc. Biomass is decomposed by anaerobic microorganisms to produce 

biogas. Biogas is a mixture of gases containing methane, carbon dioxide, hydrogen and hydrogen sulphide. 

 

 
 

Figure. Biomass energy 

 

Wind energy is used in wind mills which converts the kinetic energy of the wind into mechanical or electrical energy. 

The kinetic energy of wind can be used to do mechanical work like lifting water from wells or grinding grains in flour 

mills.  It can also be used to rotate the turbines of generators to produce electricity. A single wind mill produces only a 

small amount of electricity. So a large number of wind mills in a large area are coupled together to produce more 

electricity in wind energy farms. 



 

 
                                           |DOI: 10.15680/IJIRSET.2024.1306188| 

IJIRSET©2024                                           | An ISO 9001:2008 Certified Journal |                                         11671 

 
 

Figure. Wind energy 

 

Solar energy is the combination of Solar cooker, Solar water heater and solar cells. 

 

 
 

Figure. Solar energy 

 

Geothermal energy The deeper regions of the earth’s crust is very hot. This heat melts rocks and forms magma. The 

magma moves up and collects below at some places called Hot spots. The underground water in contact with hot spot 

gets heated into steam at high pressure. By drilling holes into hot spots the steam coming out can be used to rotate 

turbines of generators to produce electricity. 

 

 
 

Figure. Geothermal energy 
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Nuclear energy is the energy is the energy released during nuclear reactions. During nuclear reactions some mass is 

converted into energy and so a very large amount of energy is produced during nuclear reactions. Nuclear reactions 

types are : Nuclear fission and nuclear fusion. 

 

 
 

Figure. Nuclear fission and fusion 

 

III. ELECTRIC TRANSPORTATION AND DISTRIBUTION SYSTEM 

 

Transportation electrification refers to the use of electricity from external sources of electrical power. It is considered to 

be a potential quadruple win for the electric utilities and the society as it enables companies to support environmental 

goals while building customer satisfaction, reduce operating costs and assure the future value of existing assets. 

 

Reshoring and Nearshoring of electric transportation system : Both ongoing supply chain disruptions and new 

government legislation are triggering a rise in reshoring and nearshoring efforts. 

 

 
 

Table. Reshoring and Nearshoring 

 

Sourcing Alternative Materials : Because many of the raw materials required to produce lithium-ion batteries are in 

increasingly short supply, automakers are considering cheaper and more readily available alternatives. 

 

 
 

Table. Electricity sources 
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Sustainability Efforts in electric transportation systm : Several entities within the transportation sector are already 

expanding their facilities to accommodate large-scale battery recycling operations. For example, recently launched a 

research center on lithium-ion battery recycling. 

 

 
 

Figure. Sustainability efforts 

 

The architecture of a distribution system refers to the design and structure of the electricity system, including the 

components and technologies used to generate, transmit, distribute, and consume electricity.   

 

 
 

Figure. Smart grids architecture 

 

Smart grids outage 

 

 
 

Figure. Smart grids outage 

 

 

 

https://www.anl.gov/article/doe-launches-its-first-lithiumion-battery-recycling-rd-center-recell
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Solutions for meeting Demand Forecasts 

 

 
 

Figure. Solutions for meeting Demand Forecasts 

 

IV. EXPERIMENTAL RESULTS 

 

Here are some data and descriptive statistics of energy and electricity sources. 

 

 
 

Table. Quantity of energy by sources 

 

 
 

Table. Quantity of energy by sectors 

 

There are multiple sources of energy. And we remark that renewable energies have a majoritory part in the production 

of elctricity. In addition, the alimentation differs by sectors (public, central and private). So, every sector must choice 

the right source of energy for its use. Also, we do respect the rules of connecting our consumption to the electrical 

networks (distribution networks, distribution grids) 

 

There are many factors influencing the electrical disribution system.  

- Environmental specifications (location, position, temperature and humidity) 

- Distribution System Voltage and Frequency (Frequency is usually determined by standards in the region. Voltage 

selection tends to be a little more complicated.) 

- Acceptable Variation in Distribution System Parameters (Control Variation Extent, Automated Interfaces to Limit 

Variations, Certain Equipment to Enhance Variation Levels) 

- Capacity to Withstand Faults (Equipment selection must have ratings that are higher than short circuit currents where 

this could occur) 



 

 
                                           |DOI: 10.15680/IJIRSET.2024.1306188| 

IJIRSET©2024                                           | An ISO 9001:2008 Certified Journal |                                         11675 

- Planning Distribution System Configuration (Overall Configuration, Number of Incoming Feeders, Incoming and 

Distribution Voltage Levels, Major Equipment Ratings, Type of Distribution, Integration of Emergency Standby 

Equipment and Protective System Earthing) 

- Rating/Sizing for Equipment (Rated Voltage, Current, and Frequency, Voltage and Frequency Variation, Fault 

Withstanding Current and Time, Fault Breaking Capacity, Clearance and Creepage) 

- Designing and Planning Summarized (modeling and documenting important aspects of the distribution system) 

 

V. CONCLUSION 

 

In this article, the author discusses the sources of energy. It can be classed into conventional energies and non-

conventional energies. In addition, the use of the type of source depends on the quantity of energy and the sector. 

Consequently, the electric network inserts a source of energy into distribution grids or smart grids. 

 

After that, the article discusses the structure of distribution networks, the duties of distribution systems, factors 

affecting the planning process, planning objectives and solutions for meeting demand forecasts. 

 

Thus, these systems have a role to optimize the production, transport and distribution of electrical networks.  

So, if there any specific methods for optimizing the electric distribution system? 
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