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The Smart Grid Experience in Europe
Written by Lina Bertling Tjernberg

The development of a Smart Grid in Europe has a strong link to the climate goals for sustainable energy systems. Europe
has been at the forefront of smart grid deployments, especially in the areas of managing large penetrations of renewable
sources of energy, advanced metering infrastructure (AMI) and on advanced information technology.

Energy systems are in a global transition toward sustainability. Resource efficiency and environmental concerns encourage
changes to the use of renewable energy resources and to optimize energy usage. This transition has been motivated by
climate and energy goals and a growth in energy needs. The European Union (EU) was an early adopter of setting up energy
and climate goals, known as the 20/20/20 targets. These targets imply three key objectives for 2020 of a 20 percent
reduction in EU greenhouse gas emissions from 1990 levels, raising the share of EU energy consumption produced from
renewable resources to 20 percent, and a 20 percent improvement in the EU's energy efficiency.

Recently the European Commission (EC) launched new targets for 2030. In these new targets EC states “renewable energy
will play a key role in the transition towards a competitive, secure and sustainable energy system.”0 Furthermore, the EC
proposes an objective of increasing the share of renewable energy to at least 27 percent of the EU's energy consumption by
2030. The Smart Grid expresses today’s developments of the electric power system with the objective to fulfill these targets
for a sustainable energy system. The EU definition of Smart Grid is: “A smart grid is an electricity network that can
integrate in a cost efficient manner the behavior and actions of all users connected to it - generators, consumers
and those that do both - in order to ensure economically efficient, sustainable power system with low losses and
high levels of quality and security of supply and safety.”

Smart Grid developments involve new possibilities and challenges with generation, delivery and usage of electricity as an
integrated part of the energy system. The developments impact new usage of electricity, e.g. for transportation, and to the
updating of existing electricity infrastructures. For electricity generation the trend is toward new large-scale developments,
like offshore wind farms, as well as small-scale developments like solar energy. Recent statistics for global investments in
new electricity generation from wind power shows Europe contributes to 38 percent of the total, Asia is at 36 percent and
North America at 22 percent.

The overall trend for technology developments is new possibilities for measurement and control. An example is Phasor
Measurements Units (PMUs), generally located in the transmission network, which provide measurements of voltage and
current up to 30-120 times per second. Smart Meters placed with the end consumer, which enables integration of private
small-scale electricity production from solar cells, or energy storage from electric vehicles and general distributed control of
energy use, are others. Europe has been early with the rollout of smart meters and the integration of electric vehicles.

Development trends of the electric power system in Europe can be summarized as follows: a need of reinforcement of the
power grid; more integration between countries; more intermittent power sources; more large- and small-scale production;
plug-in EVs; and more active customers. The Smart Grid is an enabler of these developments.

The Joint Research Center (JRC), i.e. the scientific and technical research laboratory of EU, launched the first
comprehensive inventory of Smart Grid projects in Europe in 2010. This included over 300 project coordinators answering a
project questionnaire. The next inventory in 2012 included 281 projects in 30 countries with total funding of €1.8 billion. In the
2008-2012 period, investments on Smart Grid projects were consistently above €200 million per year, with the level of
investments in 2011 as high as €500 million. This included 219 smart metering projects of which €4 billion contributions
from Italy (€2.1) Sweden (€1.5).

GRID4EU is defined as a “large-scale demonstration of advanced Smart Grid solutions with wide replication and
scalability potential for Europe”. The project is led by six Distribution System Operators (DSO), which is covering over 50
percent of the metered electricity customers in Europe. It involves total 27 partners, which include different actors like:
utilities, manufacturers, universities and research institutes. The project duration is 51 months from Nov. 2011 to Jan. 2016
with a total cost of €54M ($74M) of which EC grant of €25.5M ($35M) – being the largest Smart Grid project funded within the
EC.

The objectives of the GRID4EU project are divided into the two main groups. The first is the R&D and innovative technology
Topics with objectives as follows:

Implementing active, more efficient participation of customers to electricity markets i.e. active demand
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Improving peak load management through increased interactions between network operation and electricity customers

Using more renewable energy sources connected to distribution networks

Secure energy supply and network reliability

Medium and low voltage network supervision & automation

Electric vehicles

Storage

Micro-grids & islanding

The second is the Business and Societal Topics with objectives as follows:

Smart Grid cost-benefit analysis

Technologies and standards

Scalability and replicability over Europe

Knowledge sharing

In order to fulfill these project goals the six demonstrator projects are performed which are lead by six different DSOs. The
GRID4EU is providing an active contribution to ISGAN e.g. contributed to the Casebook on AMI (in 2013) and the Casebook
on Demand Management. More information about this project is available.

Contributor

Lina Bertling Tjernberg, an IEEE Senior Member, is a full professor in power grid technology at the Royal
Institute of Technology (KTH) in Sweden and a visiting professor with Stanford University’s Sustainable
Systems Laboratory in the Department of Civil and Environmental Engineering.
Read more

mailto:smartgrid_fd@ieee.org
http://smartgrid.ieee.org/
http://smartgrid.ieee.org/resources/brand-identity-toolkit
http://www.sgiclearinghouse.org/
http://smartgrid.ieee.org/smart-grid-jobs
http://spectrum.ieee.org/energy/the-smarter-grid
http://technav.ieee.org/
http://www.ieee.org/privacy
http://www.ieee.org/terms
http://www.ieee.org/nondiscrimination
javascript:void(0);
http://www.grid4eu.eu/
http://smartgrid.ieee.org/newsletter/43-contributors/1137-lina-bertling-tjernberg

