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R&D and Technologies at the
Heart of the Energy Transition

Long-term industrial strategy
ENGIE has defined two strategic ambitions
based on the creation of long-term value growth:
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To become the benchmark energy utility
in emerging countries:

—

by leveraging on its strong positions
in independent power production;

—

by developing its presence on the gas value chain;

—

by globalizing its leadership position in energy services.

To be the leader of energy transition in Europe :

—

by becoming the energy partner of its clients
while promoting energy efficiency;

—

by being a vector of energy decarbonization
through renewable sources;

—

by developing new businesses and digitalization.
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Key figures*

•

€74.7 billion in 2014 revenues.

•

152,900 employees throughout the world
-

inc. 58,200 in power and natural gas

-

and 94,700 in energy services.

•

€6-7 billion of net investment per year over 2014-2016.

•

Operations in 70 countries.

•

900 researchers and experts at 11 R&D centers.

* At December 31, 2014.
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R&D AND TECHNOLOGIES
Key elements of the energy transition

•

In the current context, with the speeding-up of
the energy transition, it is crucial to
anticipate tomorrow’s technologies and
ensure that ENGIE has a competitive
advantage.

•

Technologies lie at the heart of the energy
transition.

•

They give rise to new energy solutions that
are better for the environment while reflecting
as closely as possible the needs of our
customers around the world.

•

At ENGIE, Research and Development work
on new Technologies is therefore closely
linked to the work of our sectors and Bus,
so as to provide our customers with new
products and services.

03/10/2016
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RECENT DEVELOPMENTS IN THE ENERGY CHAIN

The development of energy
systems that are smaller and
closer to customers

Stakeholders’ interest in as large a
range as possible of primary
energy sources

The search for the right balance
between energy prices and the
environment has led to renewed
interest
in
CO2
recovery
technologies

Size divided
by 1,000

Interweaving of the gas and
electricity systems and the
growing importance of energy
storage

The study of new energy
recovery chains: ENR; H2–
biogas; Mobility, Biomass; energy
applications; chemical applications

Electrolyzer
O2

Wate
r
Electricity

Heat
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H2

Fuel Cell
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Digitization of the entire energy
chain
at
all
levels
(staff/customers) so as to optimize
performance
and
improve
monitoring and management

H2
CH4
Méthane
C2H6O
Ethanol
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DEFINE OUR SOLUTIONS BY THEME – 6 PRIORITIES

1

2

Pursue our
work on
traditional
chain
technologies
(operational
excellence,
new
combustion and
extraction
technologies,
new
infrastructure
management
technologies
etc.).

03/10/2016

Go beyond
CO2 capture
(five years of
R&D) to
explore
potential new
recovery
methods for
CO2 and clean
coal.

3
Join the
transition to
smaller energy
systems. For
electricity, be the
operator of multiENR distribution
systems, storage
systems and
downstream
applications and
develop expertise
on new equipment
and technologies.
For gas, play the
small-scale LNG
card (truck/boat
petrol pumps,
small generation).
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Develop
expertise on all
the new energy
sources
(through
business
projects, pilots
and research
work — opening
us up to a good
understanding of
how to optimize
the new gases
and liquid energy
products and
their markets).

5
Study the new
energy chains.
For gas, pursue
technologies
that link the
world of energy
to the world of
mobility through
the use of
gaseous fuels.
For electricity,
pursue new
chains that
exploit HVDC
potential.

6
Make a strong
commitment
to digital and
data
technologies:
data lakes, data
algorithms,
sensors/control
units etc.
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AND OUR OPERATIONAL SOLUTIONS – 4 PRIORITIES

Strengthen the Group’s internal network of technology stakeholders (share mapping of
R&T activities in the Group; increase networking of stakeholders; promote the creation of new
skills hubs (batteries, Drones, Digital, 3D Printing etc.) and of new international Labs; develop
symbols of affiliation).
Strengthen and globalize the Group’s external technology network (organize and
replicate—on the basis of strategic objectives—partnerships with start-ups through a variety of
means (technology pilots, venture capital etc.); develop a new, international ENGIE lab
ecosystem; develop external links and partnerships with universities and research institutes
etc.).
Promote a strong policy of pilots and technological bricks, and develop pilot and bricks
within rapidly-evolving technologies: sensors, energy storage, combustion, new CO2-neutral
energy products (H2, biogas/biofuels etc.).
Build ecosystems, boost the visibility of our technological know-how, and develop our
expertise with our customers and partners through pilot sites and buildings/demonstrators of
the future, the creation of our ‘ideas gallery’, participative workshops, and anaylsis of the
customer’s experience via our services and technologies.

03/10/2016
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R&D Resources at ENGIE

KEY FIGURES

1000
Researchers

9
Research centers
and entities

100
New technologies
in development each year

25

190

100

Million € per year

Million € per year

collaboration

Invested in R&D (Capex)

R&D budget (Opex)

with universities

03/10/2016
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5 CROSS-GROUP RESEARCH PROGRAMS
The Research &Technologies directorate steers 5 major research programs

City and Building of Tomorrow
ENGIE’s expertise in the energy sector
makes it a key player in terms of urban
development. The “City and Building of
Tomorrow” program supports the
development of ENGIE solutions for
tomorrow’s cities, communities and
buildings. Its ultimate aim is to help local
authorities respond to the environmental
and energy challenges they face, such as
the structured management of resources,
the integration of renewable energies, the
reduction of greenhouse gases, plus user
safety and mobility. The program also
contributes to the smart city by integrating
information and communication
technologies for the development of new
services for residents.

03/10/2016
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5 CROSS-GROUP RESEARCH PROGRAMS
The Research &Technologies directorate steers 5 major research programs

Smart Energy and Environment
The “Smart Energy & Environment” program
aims to study the contribution made by
‘smart’ or ‘intelligent’ information and
communication technology infrastructure to
each of the Group’s areas of expertise:
water, gas, electricity, heating and cooling.
Covering technical-economic,
environmental and social aspects, the
evaluation covers three programs—energy
storage, smart metering and smart grids.

03/10/2016
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5 CROSS-GROUP RESEARCH PROGRAMS
The Research &Technologies directorate steers 5 major research programs

Renewable Energies
Wind, solar, biomass: to ensure the
continuity of clean energy supplies for
consumers, ENGIE is constantly
diversifying its power-generating base by
integrating renewable energies. The
development of these carbon-free
technologies (emitting very low or zero
levels of CO2) is a key element in the
Group’s strategy. The Renewable Energies
research program coordinates all research
and development activities dedicated to
the various renewable technologies,
focusing on developing technologies such
as concentrated solar power, marine
energy, floating offshore wind turbines,
new applications for biomass, and
microalgae.

03/10/2016
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5 CROSS-GROUP RESEARCH PROGRAMS
The Research &Technologies directorate steers 5 major research programs

CO2 Capture and Storage (CCS)
CCS could potentially deliver between 10% and
55% of the total carbon mitigation effort
required for the 21st century, according to the
Intergovernmental Panel on Climate Change
(IPCC). In line with its policy of sustainable
development, ENGIE is committed to
research on this topic, focusing on precombustion and post-combustion CCS,
cryogenic carbon capture, transport and
storage.
In 2010, in partnership with several French and
European companies and research bodies,
ENGIE launched the “France Nord” CO2
transport and storage project to help limit
greenhouse gas emissions. The project will
examine the possibility of installing a CO2
transport and storage pilot infrastructure in the
sedimentary basin of Center-North France.
03/10/2016
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5 CROSS-GROUP RESEARCH PROGRAMS
The Research &Technologies directorate steers 5 major research programs

Offshore LNG and the gas chains of
the future
For several years now, ENGIE has been
developing the concept of floating LNG
terminals, similar to oil platforms. These
floating LNG factories enable the
commercialization of isolated offshore gas
reserves. ENGIE is rising to the many
technical challenges involved in establishing
gas chains in response to specific needs.
The program carries out technical analyses
of all the possible alternative business
sectors, from GTL (Gas to Liquid) to LNG
(Liquefied Natural Gas), to ensure that the
Group has the best possible positioning in
tomorrow’s market.

03/10/2016
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International
Development: priority 1

ENGIE LABS WENT GLOBAL IN 2014…
… and a new “ENGIE lab” brand has just been launched

03/10/2016
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New Technology Pilots:
priority 2

AN ENHANCED POLICY REGARDING
TECHNOLOGY PILOTS IN 2014/5
Biomass
gasification

Lyon

Dunkirk

Low temperature
waste heat recovery

Lyon
03/10/2016

Power to Gas

Internet of things/
low energy sensors

Saint Denis
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Smart network

Lyon & Grenoble
Solarpowered
desalination

Masdar

Hydro-electric
turbines

Raz Blanchard
Off-grid
decentralized
energy systems
for islands

Singapore
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New Labs with news
Skills: priority n°3

ENGIE BATTERIES LAB

The ENGIE Batteries Lab was created in June 2014 in order to:
— Anticipate market developments in energy storage
— Create a pool of skills and experience to select the right batteries
— Optimize ENGIE’s use of batteries for stationary applications

Anticipating tomorrow’s battery sector, whether it be in two, five or thirty years,
is vital for the Batteries Lab.
EXPERTISE
— Assessment of battery technologies and manufacturers
— Testing of cells and batteries
— Second life of batteries
— Remote control of batteries
— Battery ageing
— Optimized battery charging and discharging
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ENGIE 3D PRINTING LAB

The ENGIE 3D Printing Lab was created late 2014/early 2015 in order to:
— Develop an advanced understanding of the technology so as to better anticipate future market developments in
the spare-parts supply chain
— Assess the technology’s potential applications within ENGIE, in order to reduce OPEX, increase staff flexibility and
improve customer satisfaction

EXPERTISE
— Knowledge and experience of 3D printing applications
— Evaluation of new 3D printing technologies
(new powders, new machines, new techniques)
— Prototyping
— Flexible management of spare parts
— Product optimization
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ENGIE DRONE LAB

The ENGIE Drone Lab was created in 2015. It relies on a broad ecosystem of partners:
universities, start-ups, drone operators, and regulation and certification agencies.
Examples of applications:
— Inspections of power plants (chimneys, dams etc.) and of industrial and urban pipelines
— Thermal diagnoses of industrial sites and buildings using infrared photography
— Dispatch of drones for the detection of gas leaks
— Development of an anti-drone system
EXPERTISE
— R&D on new drones and sensors and advice on choosing them
— Development and certification of new drone and sensor systems
— Data analysis
— Training and certification of drone pilots
— Operations
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