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Introduction 
Telecommunications are revolutionizing our way of life, as much at work as 

at home, from mobile phone to Internet. Services and products innovation 

have made technology responsible for the day-to-day society. Devices such 

as mobile phones, cars or electrical appliances are practically indispensable. 

Some years ago, there was an unlimited and careless use of resources 

without thinking on the consequences, like pollution or electric waste but, 

little by little, people are becoming conscientious of the damages this 

behavior causes the planet. 

 

Shortage of energetic sources, distribution 

inefficiency and concern about the environment, 

have made us take measures, so that society 

evolution is compatible with planet. Renewable 

energies and fossil fuel substitution by other 

kinds of energy are progressing quickly, so a 

network replanning is needed with help of 

communications. 

 

In the distribution of electricity we lose much 

energy, because of lack of consumption forecast or 

losses caused by distance. In addition, with new 

systems such as solar panels in buildings or 

electrical vehicles charge, the consumption can 

vary so much with respect to the present. 

 

Renewable energy plants installation in 

buildings is growing all the time. It is 

even compulsory in new constructions, so 

that they have capability of supplying 

themselves and even, they can generate 

more energy than they can store. Network 

replanning takes this remaining energy 

and distributes it to other areas where it 

is necessary, decreasing losses caused by 

distribution. In this way, consumers take 

an active role in the process. 

 

With a smart grid, taking further 

advantage of the generated energy by 

consumers, it is possible also to study the 

Image 1. Combustible vs 

Electricity 

Image 2. Future Grid 
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consumption done according to the hour, the climate and other determinant 

factors. In this way, the use and the distribution would be better adjusted, 

avoiding possible losses. 

 

 

 

In this network evolution, telecommunications take an important role 

because it is fundamental to inform consumers about their consumption 

level and about the most efficient way to make use of the energy, favoring to 

energy savings and, at the same time, economical. 

 

On the other hand, the electric generating plants take data from 

consumption levels and compare with previous situations to develop a 

planning of the necessities. In this way, energy generation and distribution 

will be adjusted in the most equilibrated way in accordance with the 

demand. Furthermore, communications between devices without human 

intervention allow more facilities to the new concept of smart grid. This is 

how smart grid was born, a big progress for consumers’ savings and a help 

for the Earth. 

 

During this evolution, waste problems can be solved by telecommunications, 

which allows data transmission between different devices. In this way, 

suitable information will be available at any moment to reach an efficient 

solution. The aim of this project is to study the role of telecommunications in 

the electric network to make a strategic planning of its evolution to adapt to 

the new necessities in an effective way, involving the users on it to 

participate in an active role. 

 

 

Image 3. Clean energy 
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Image 4. Measure, communicate and integrate into daily life to change behavior 

 

First of all, we study how the data transmission techniques for the 

information interchange between different points in the network and with 

the consumers. In this point, M2M (Machine to Machine) and PLC (Power 

Line Communications) technologies take an important role, based on the 

Internet of Things (IoT), and dedicated to make consumption data 

transmission easier between devices at any moment. After this analysis, we 

define the electric network and its energy distribution to study the energy 

consumption. We analyze different factors which are important to arrive at 

equilibrium between offer and demand and have a bigger efficiency. Finally, 

we are going to consider the Spanish case and its transformation towards 

the smart energy. We are going to make a plan based on all the resources 

analyzed and propose a roadmap which improves the grid until the year 

2020. 

 

 

Image 5. Smart Energy 
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Summary 
ICT (Information and Communications 

Technology) is dedicated to 

communication between humans with 

objects, or even between objects 

themselves. This is possible because of 

the Internet of Things (IoT), which 

allows the data interchange between 

devices of different types with any 

distance between them. This 

establishes an interconnection network 

between devices to treat generated 

data from each one. IoT provides 

connectivity to the surroundings, 

allowing monitor and control devices 

anywhere, from a computer or a mobile, no matter how far it is. With IoT, 

objects are able to act by themselves according to some established 

characteristics depending on their aim. This also strengthen the interaction 

“Machine to Machine” (M2M) connecting devices as Smartphones to 

different kind of objects such as television, electrical appliances, elements in 

building or automobiles, even with people and these devices. 

 

 
Image 7. Smart Home 

Image 6. Devices connection 
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This possibility makes a more reliable information treatment without 

human intervention in the process, an attractive option for the smart grid in 

which the network nodes will be able to share necessary information to get 

the best efficiency. 

 

M2M technologies are based on the information 

interchange in real time between remote 

machines without human intervention. 

Manufacturers insert a SIM card in the objects 

to manage then remotely and allow the object to 

send data by IP, SMS or MMS. This gives the 

opportunity to develop more complex services. 

 

 

In this aspect, PLC (Power Line 

Communications) has a main role. This 

technology uses the conventional grid 

to transmit information signals and 

give communication to different devices 

which form part of it. In this way, the 

access to “Broadband over Power 

Lines” (BPL) is allowed between 

dispositive, turning an already spread 

out network with high capillarity into a 

high transmission velocity digital 

network. This implies a competitive 

cost and quick installation in relation 

with other alternative technologies. 

 

M2M is an application of PLC networks, so it takes control of any device 

connected to the network, setting it up to transmit data through grid with 

high speed on a permanent connection. In this way, the infrastructure 

inversion is really low and its coverage zone is quite wide. 

 

Image 8. M2M 

Image 9. PLC Network 
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Image 10. AMR (Automatic Meter Reading) Estructure 

 

In spite of PLC advantages for low cost, spread out infrastructure, 

permanent connection and high velocity, the grid is not isolated so lines can 

act as antennae in the working frame (0-30 MHz), which they share with 

other radio services such as radio ham and another communication systems 

(military, aeronautic…). This possible interference can come to annul other 

signals, but this problem can be reduced using OFDM modulation, which 

divides a frequency cannel into bands at the same distance, transporting a 

carrier orthogonal to others on each band. 

 

Another disadvantage for PLC is because of the grid’s original design, since 

it was not planned to transmit data and, so that, lines are noisy. We have to 

consider this to don’t be affected by interruptions in the signal. 

 

The evolution to the smart grid will allow improve the energetic use, reduce 

exploitation and maintenance expenses, design new services and obtain a 

competitive advantage. The data transmission through the same connection 

to energy supply allows all the devices in the house to interchange 

information using IoT. In this way, the user can manage the elements in his 

home from any place in the world with an application in a mobile phone. 
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Image 11. Smart Grid advantages 

Following we can see in the roadmap the partial objectives which should be 

achieved to reach an efficient use of energy based on telecommunications. 

Table 1. Roadmap 

Year Buildings Transport Electrical 

Companies 

 

2014 

 

New 

constructions 

cannot have 

energetic 

requirements  

 

Renew 3% of 

public 

buildings each 

year 

  

 

250.000 

electric units 

 

 

2015 

 

New buildings 

cannot have 

energetic 

requirements  

 

  

70% of meters 

substituted by 

smart meter 

 

2016    

2017    

 

2018 

   

100% of 

meters 

substituted by 

smart meter 

 

2019    

 

2020 

  

15% electric 

 

Introduction 
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vehicles of renewable 

energies until 

20% of final 

consumption 

is reached 

 

Savings of 

20% in energy 

consumption 

 

Conclusion 
As we have seen from different points of view, grid evolution is necessary for 

society in order to move ahead. Main factors such as technology increase 

demand and renewable energy installation require a grid replanning 

supported essentially by telecommunications. The easiest way to transmit 

data is through this same grid using PLC. 

 

The changes which are presented in this planning directly affect other users 

dealing with some necessities as: 

 Reasonable and expected electricity prices, preferably with renewable 

sources. 

 Efficient use of energy, as much to in public places to in private ones. 

 Use of new services and applications which make the energy 

consumption easier and more sustainable. 

 Easy installation of a renewable energy own generator on a small-

scale, giving the opportunity to buy and sell energy. 

 Option of having self-sufficient zones, without permanent connection 

to the energetic central. 

 Confidentiality and security in the energy system information. 

 Reduction of greenhouse gases emissions. 

 

This new model of energy entails a business scenery which will need a 

regulatory framework to be partial to the investment on the energetic sector 

and to the emergency on new markets. This project provides information to 

develop such regulation policy. 

 


