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What is the project about? 

The objective of the project is to simulate the electric 
grid and the household of the year 2030, which allows 
Creos to:
• To promote the success of the energy transition by 

bringing together the key players (grid operators, 
electricity and gas suppliers, energy experts and 
consultants) and putting the customer at the center 
of these changes.

• Proactively preparing the network infrastructure 
for the future by developing and testing smart grid 
technologies 

• Assess how the individual actions of residents can 
contribute positively to the energy transition, 
without compromising their comfort 

What is the project’s context?

The Luxembourg government has published the 
National Integrated Energy and Climate Plan 
(NECP), a roadmap for Luxembourg to meet the 
European targets for reducing greenhouse gas 
emissions. 

By 2030, the NECP aims to: 

• Triple photovoltaic electricity production.
• Promote the use of heat pumps for heating buildings.
• Multiply by 10 the number of electric vehicles on

our streets.

Facts and numbers  

• 14 households
• 11 photovoltaic installations
• 4 home storage batteries
• 12 heat pumps
• 15 electric vehicles
• 14 households equipped with Smarty+*
• 14 Home energy management systems (HEMS)

Who is Creos?  

Creos Luxembourg S.A. operates the electricity and 
natural gas networks in Luxembourg.

Creos’ missions are: 
• To ensure the reliable transmission and distribution

of energy on the electricity and natural gas networks
in Luxembourg at transparent tariffs.

• Equal treatment of all suppliers.

Key figures: 
• Length of electricity network: > 12,250 km.
• Number of meters connected to the low and medium

voltage electricity network: > 300,000.

• electricity grid operated by Creos
• units connected to the household electricity grid

*Discover Smarty+, the solution
for consulting your energy data
in real time!

The transformer station behind you is supplying electricity to a 
neighbourhood that is part of an innovative project called the Creos 
Living Lab
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Learn more about 
Creos Living Lab!



It’s all connected! 

The Luxembourg grid is part of the European intercon-
nected grid. Therefore, European interconnections 
are important to transport renewable electricity 
from regions of high production to regions of high 
consumption. Southern Europe, for instance, has a 
large amount of photovoltaic electricity production, 
while northern Europe has offshore wind farms and 
hydroelectricity.

For this reason, Creos also has grid reinforcement 
projects for new European interconnections, such as 
Project 380*.

How does a grid work?

To maintain a stable grid, the electric production 
injected into the grid must, at all times, equal the 
consumption. When an electric vehicle is plugged in 
to charge, a power plant somewhere in Europe must 
produce the exact amount of electricity at the same 
moment.

Fossil fuels and pollution

Historically, in the 20th century, the energy system 
was mainly based on fossil fuels for production and 
consumption: cars had internal combustion engines 
and homes were mainly heated with fuel oil or gas. 
Electricity was generated in large fossil-based power 
plants (coal, gas, oil). These large power plants, 
connected to the high-voltage grid, were controllable: 
the production could be adjusted to the current 
demand for electricity to maintain the balance of the 
grid. When the demand increased, more fuel could 
be burned, and vice versa. 

However, this system led to excessive emissions of 
pollutants and greenhouse gas emissions, which have 
a negative impact on our climate, biodiversity, and 
human health.

Challenges for the Future

The energy transition therefore aims to move to 
a low-emissions system. Low-carbon, renewable 
sources of energy production, such as hydroelectric, 
photovoltaic, and wind power, will cover most of 
our electricity needs, leaving only a few thermal 
power plants (fossil and, in the long term, possibly 
green hydrogen) for periods of high demand and low 
production, or for emergencies.

Some forms of renewable energy, such as wind and 
solar, are not controllable: the right amount of wind 
and sunshine is not always available when needed 
and cannot be increased when the demand is high, 
and vice versa. New solutions are needed to balance 
production and consumption.

Learn more about 
Creos Living Lab!

Learn more about 
Project 380!*
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In winter, in the evenings, there is an increased 
demand for electricity due to the rising use of electric 
mobility and the increased deployment of heat 
pumps.

The energy transition is challenging the existing 
infrastructure of distribution system operators: 

As part of the energy transition, mobility (electric 
vehicles) and heating (heat pumps) are becoming 
increasingly electrified, which increases grid load. 
Additionally, more and more houses are being 
equipped with photovoltaic systems.

A smart grid enables optimized management of 
electricity flows.

It is important to emphasize that strengthening the grid infrastructure will continue in the future. 
Smart grids are a complementary solution, which is why Creos uses smart grid technologies 
(such as smart meters) in parallel with grid reinforcement.

CREOS

Innovating 
Grid Solutions

With increasing electrification, the power grids of 
tomorrow will be even smarter, able to monitor 
electricity production and consumption in real 
time. This allows Creos not only to have a clear 
overview of the grid load but also improves grid 
management during periods of high production or 
high consumption.

Therefore, Creos has now installed smart meters, 
called Smarty, in residential buildings, which 
transmit consumption data once a day and allow the 
operator to analyze historical data. Based on this 
information, the grid operator can determine the 
exact load on the grid for each past day. However, 
what is missing is real-time information.In summer, at midday, there is high electricity 

generation thanks to photovoltaic systems. If 
electricity consumption is low at this time, the grid 
can become strained.

To ensure a qualitative and high-quality electricity 
supply, strengthening and expanding the grid infra-
structure is essential.

The load describes how heavily the grid is utilized 
compared to its maximum capacity and serves as an 
indicator of the grid’s condition.

In the past, grid operators did not have precise 
measuring instruments to monitor the load on the 
household grid.

Learn more about 
Creos Living Lab!
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The household of the future

The household of the future will be able to maintain a 
comfortable lifestyle while simultaneously reducing 
its negative impact on natural resources.

• Heating will be largely electrified thanks to heat
pumps.

• Individual transportation will be largely electrified
thanks to electric vehicles.

• Whenever possible, photovoltaic systems will be
installed on rooftops, in some cases also with battery
storage.

With the increasing share of renewable energy, the 
household of the future will be encouraged to shift 
electricity consumption to times when renewable 
energy production is high. These flexible consumers 
include washing machines, dishwashers, as well as 
heat pumps and chargers for electric vehicles.

Small gestures, big impact

Through simple everyday actions, customers can 
contribute to the efficient us e of  av ailable na tural 
resources. How?

• On dark, cold winter evenings, heating, cooking,
and lighting increase grid consumption during peak
hours, often between 5 PM and 9 PM. To support the
grid, some electrical applications, such as charging
an electric vehicle, can be shifted to nighttime.

• On sunny summer days, a large portion of the
production from photovoltaic systems is available.
Some flexible applications, such as charging electric
vehicles or running washing machines, can be shifted
to these sunny times to increase the consumption
of renewable electricity.
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How Can You Contribute 
to the Energy Transition?

• electricity production available in the grid
• electricity consumption

Learn more about 
Creos Living Lab!




