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Towards
a new energy
generation

Gaya

Launched by ENGIE in 2010, the Gaya project has attracted 10 other partners,
each with its own world-class expertise. The result of a combined vision, Gaya
is now coming into its own for many reasons. Firstly, the increase in
biomethane-related initiatives and innovations across France and Europe.
Secondly, the support pledged by France’s environmental and energy
management agency ADEME for innovation relating to decarbonised energy.
Thirdly, France’s ‘Energy Transition for Green Growth’ Act of August 2015,
which sets a target of 10% green gas in the grid by 2030. And last but not
least, the strategic shift that it represents for ENGIE in positioning it as a leader
of the energy transition.

Green Tech
for Green Energy

Construction of Gaya platform completed

2019

2018

2015

2014

2013

2012

2011

2010

Technological and R&D development
with key project partners

Testing and optimisation
of all platform
technologies

2017

2016

Launch of project and feasibility studies

Programme of industrialisation
in France and Europe

2020

Built in Saint-Fons, just south
of the French city of Lyon,
the Gaya platform is used to test
biomethane from dry biomassto-gas on a pre-industrial scale.
Situated at the heart of France’s
‘Chemical Valley’, Gaya is
contributing to the revival of this
historic industrial zone. ENGIE’s
selection of the Valley in 2010
led to the creation of its first
industrial rehabilitation project,
with a view to making this one
of France’s future Cleantech zones.

Gaya is not an easy challenge. With the completion of the experimental
platform – unique in Europe both for the scale of its ambition and its
outstanding technology – the next three years will be dedicated to the testing
and optimisation of its processes with a view to reducing costs enough to make
this energy industrially competitive. In order to create the conditions necessary
for its future success, Gaya has been designed using an integrated approach.
This includes a full, upstream life-cycle assessment (LCA) plus the creation of
decision-making tools for the production plants of tomorrow e.g. supply-chain
mapping, testing of different biomasses, projections, and environmental benefit
and impact analyses.
Gaya is one of the projects that is paving the way for future solutions in the
generation of renewable, decentralised, decarbonised energy. It is part of an
ongoing mission to provide a new type of green energy that complements other
forms of energy – a green gas with exactly the same properties as natural gas
that can be injected into the existing transport and distribution grids or used as
a biofuel. It is also a major industrial project, by virtue of its level of expertise
and its bid to develop a new, locally-based supply chain.
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Gaya

Saint-Fons

A link in the
‘green transition’
A key source of energy in France and Europe, the
territorial layout of the gas grid has the advantage of
facilitating local supply and considerably reducing
environmental impact. While natural, gas is nevertheless a
mainly imported fossil fuel. The Gaya project’s overriding
objectives are to provide a form of green gas from local,
renewable matter, to help reduce imports, and to support
the local supply of biomass and thereby boost the energy
independence of producing countries.

Green, local,
eco-designed
energy
Biomethane from dry biomass-to-gas is produced from
green resources using a simple ecological process. The
Gaya project aims to convert locally-produced, unused dry
matter to manufacture a new type of green gas. One of its
premises is to be able to adapt to each locality by taking
into account its specific biomass resources and mix them
according to availability, rather than the other way around.
Each future plant will be linked to its locality, within a 70
km radius, and will adapt to it. The main resource will be
wood residue, combined with a mixture of agricultural and
industrial by-products such as olive stones, almond shells,
bark, and inedible straw.
Every step of the process, from start to finish, is analysed.
This highly decentralised concept makes it possible to limit
the ecological impact, whether upstream e.g. at collection
or downstream, by using the existing distribution network.

France’s energy model is evolving rapidly. Following
the publication of its Energy Transition for Green
Growth Act in 2015, a number of objectives were set
– to boost the country’s energy independence, limit its
carbon footprint and tackle energy insecurity. The new
law sets a target of 40% less greenhouse gas emissions
in 2030 compared to 1990. It also states that
renewables should account for 40% of overall energy
consumption by 2030, and sets a target of 10% green
gas in the grid. Ten percent is equivalent to
approximately 50 TWh, or half the annual consumption
of a country like Belgium. ENGIE is demonstrating its
commitment to this by using research and technology
to develop renewable, mutually compatible forms of
energy, with a view to becoming leader in the green
gas and solar sectors.

ONE MISSION

10% green gas in
the network
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ONE
MISSION

UNE AMBITION

France has set itself some ambitious targets
for green energy, and Gaya is one key project
that meets the challenges of this new energy
model. Leveraging its expertise in the green
gas sector, ENGIE has committed itself to
developing a new form of biomethane. This
dry biomass-to-gas biomethane is in addition
to the other green energies developed by the
Group e.g. anaerobic digestion biogas, green
hydrogen plus wind, solar and marine energy.

A total
investment of
Including

Gaya
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A European
dynamic
The biomethane sector has taken off, with nearly 17,000 wet
biomass-to-gas production plants operating in Europe (including
2,500 opened in 2015), producing nearly 170 TWh of biogas. Dry
biomass-to-gas biomethane projects are now springing up all over
Europe – in the Netherlands, Switzerland and the United Kingdom.
Active in Sweden and the Netherlands, ENGIE is leader of this
market segment. An ecosystem is developing, supported by a
growing market and ever-increasing demand. Gaya’s scientific and
industrial status make it a key project for supporting the
development of a new energy landscape and other projects. It will
provide a unique level of technical expertise in the areas of
gasification, methanation and gas separation, and be used for
future requirements such as the pre-treatment of biomass.

18.7

10

from ADEME as part of its
Investments for the Future
programme

partners

3

6

biomass
experts

process
experts

1

developer

10%

The Energy Transition Act
of August 2015 fixes a
target of
equivalent to

In France, by 2050,
biomethane from dry
biomass-to-gas has a
potential yield of

ONE MISSION

Passed in 2015 in the lead up to COP21, France’s new
Energy Transition for Green Growth Act consolidates and
complements the development of its national low-carbon
strategy. The law states that the portion of renewables
should increase to 32% of energy consumption by 2030,
compared to 13.7% in 2012. Wood is part of this energy
revolution. The Act particularly encourages development
of the forestry-wood supply chain as part of a policy of
sustainable forest management and promotion of
biodiversity. It focuses on the use of surplus wood from
currently unexploited resources, while working to improve
forest quality over the short and long terms. Gaya’s
mission is to provide the vital brick of technological
innovation in this sustainable cycle.

million euros

green gas in the grid
by 2030

30 000 GWh

250 TWh/year
equivalent
to nearly

The targeted
energy yield
of more than

50%

60%

green gas in France’s
natural gas grid

is the highest
yield currently
obtainable
from a biofuel
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UNE AMBITION

The resurgence
of ‘wood’ energy

60

Demonstrator
Built just like a real production plant,
a demonstrator puts the process into an
industrial context in order to optimise each
procedure. Its ultimate role is not to produce
biogas, but to test all behaviours and
reactions so that future plants are designed to
be as effective and versatile as possible. It is
also known as a pre-industrial platform.

Gaya
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Unique in Europe, the adaptability and flexibility of the
Gaya demonstrator project sets it apart from ordinary
production facilities. The process is segmented in order to
test each technical procedure separately. Each procedure is
pushed as far as possible in order to discover its limits and
even go beyond them, and also to identify as many issues
as possible, resolve them and develop a set of industrial
operating rules. The demonstrator has many objectives,
with tests to reduce costs and improve returns, tests to
increase the variety of biomass used and plant capacity,
plus tests to prepare the supply chain, make it competitive
and therefore viable over the long-term, and ensure that
future plants and industrialisation are as flexible as
possible. All possible scenarios are studied prior to
industrialisation, especially regarding the type of biomass
used – paper industry wood, forest and agrifood residue
(kernels, shells), and wood waste such as pallets etc.

What potential?
Green gas is the best friend of renewables, and
biomethane will eventually allow us to replace fossil-fuel
gas with a renewable gas. Green gas is also a flexible and
reliable fuel that can support the development of
intermittent energy sources whose production is hard to
control. Biomethane provides continuous energy output,
24 hours a day, 365 days a year.

Green gas is the best friend of renewables, and
biomethane will eventually allow us to replace fossil-fuel
gas with a renewable gas. Green gas is also a flexible and
reliable fuel that can support the development of
intermittent energy sources whose production is hard to
control. Biomethane provides continuous energy output,
24 hours a day, 365 days a year.

Gaya is
a demonstrator,
in other words it
reaches beyond the
laboratory stage by
actually
implementing
processes in order to
optimise them.

A cost-efficient
energy?
Biomethane from dry biomass-to-gas is a new energy and
the market is restructuring itself to create the optimum
conditions for its viability. Current production costs
depend on each country’s regulations and green energy
policy. The Gaya project aims to reduce costs to a
maximum across the entire supply chain, and thereby
bring its market price closer to that of natural gas. The aim
is also to use modelling tools to create budget
management systems adapted to each locality and its
available biomass. Production costs currently amount to
approximately 125 euros per MWh, with Gaya aiming to
reduce these to 60-90 euros per MWh. Development of the
supply chain will also create direct and indirect added
value, through job generation and the development of
SMEs and local company networks.

ONE MISSION

Why focus on
green gas?
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UNE AMBITION

Why a
demonstrator?

ONE BIOMETHANE

100%
... to biomethane
From gas ...
Green gas can replace natural gas for all purposes –
heating, cooking and fuel – and possesses the same
qualities of convenience and reliability. This renewable gas
can be injected into the existing natural gas distribution
grid and transported very efficiently straight to industrial
and private consumers. For the same quantity of energy
transported, the distribution grid emits 50 times less CO2
than transportation by petrol or diesel-fuelled truck.

Biomethane is a green or renewable gas that,
once refined, can match the quality of natural
gas. Biomethane is produced from a variety of
organic resources which are always 100%
renewable.
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ONE
BIOMETHANE

UN GAZ VERT
Gaya
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Following on from wet biomass-to-gas
biomethane, Gaya processes dry biomass-togas biomethane. This is produced from dry
organic plant matter, or lignocellulose, using a
process that has been optimised to increase
its ecological benefits from supply through
production and distribution. Determined to
rise to this challenge, ENGIE is involved in
every stage of the biomethane supply chain,
with the Gaya project created to fulfil a
specific mission.

3 complimentary
generations of
biomethane
The term ‘generation’ covers two aspects – the treated
matter and the process. Now at maturity, wet biomass,
putting organic animal or plant matter (household
waste, biowaste from communities and water treatment
plants etc) through a process of biodegradation.
The green gas is then produced through a process of
fermentation by anaerobic digestion. For biomethane
from micro-algae, due to be introduced by 2030,
biomethane will be produced directly from the
conversion of solar energy into renewable gas and
through the on-site cultivation of photosynthetic
microorganisms such as microalgae. Its potential
is almost unlimited.

Popular
misconception
N°1

The natural
expansion of
France’s forests
(growth of existing
trees and surface
area) equates to
85-110 Mm3 per
year.

Lignocellulosic
Lignocellulosic biomass consists of
lignocellulose which is mainly plant-based
– wood, straw, bark, grass, leaves etc.
Dry biomass consists of different types of
wood waste that are also known as ‘wood
energy’.
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France boasts
unique forest
coverage – the
biggest in
Europe.

Europe, and France in particular, has an abundance of
forest resources. In the mixture developed by Gaya, forest
wood could provide 50% of the biomass resource.
In order to comply with the particularly strict regulations
on sustainable forest management, Gaya has also
developed and implemented a series of environmental
management tools. The dry biomass-to-gas biomethane
supply chain is being structured in such a way as to ensure
that resources are protected and support provided
regarding their selection and development.
The project relies on the supply of wood from sustainablymanaged forests, where only natural, new growth is
extracted without destroying the existing capital. This is in
a steady state of growth in France’s forests, with 1970
rates expected to be doubled by 2020. One effect of
developing the dry biomass-to-gas biomethane sector will
be to help increase the use of forests that are often
currently underexploited due to France’s highly scattered
forest landscape. Three-quarters of France’s forests are
owned by numerous private owners with varying
capabilities. Forest management companies, and
cooperatives in particular, are gradually helping to mitigate
this issue of forest fragmentation.
Innovative techniques are now used to both preserve the
soil, roots and seedlings and ensure a system of
responsible tree-felling while remaining competitive. In
order to organise the supply chain and support its
development while caring for the forests, Gaya is working
with several strategic partners such as the FCBA and UCFF,
who are key players in this area and are currently
implementing new wood-related technologies and
methodologies.

ONE BIOMETHANE

Will using wood
endanger our

The size of
France’s forests
means that harvesting
will be able to increase
dramatically by 2035, up to
+20 Mm3 per year (excluding
wood residue), while
respecting a system of
realistic, sustainable
management.
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1 tonne
of biomass

600 m3 of
biomethane

56% (demonstrated in the pilot) - 72% (theoretical)

The treated matter is dry biomass, such as
wood waste, straw and dry residue from
forests, agriculture and the paper industry.
This biogas is converted into biomethane via
an innovative process of methanation.
The beauty of these different technological
generations of green gas is that they don’t
conflict with each other. Biomethane
from dry biomass-to-gas does not
replace that from wet biomass-togas, and biomethane from microalgae will not replace that from
either wet or dry biomass-togas. They will all continue to
develop in parallel, because
they use different forms of
biomass and are therefore
complementary.

ONE BIOMETHANE

Gaya processes
dry biomass-togas biomethane.

1

Gasification

850°

CO+H2+CO2

2

Purification

2

Purification

3

Catalytic
methanation

3

Separation
of the biomethane

Gaya

Gaya
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The first stage of the process is preparation of the dry biomass. In the second stage,
this biomass is transported to a gasifier that operates continuously using fluidised
bed technology. Here, it is heated to between 800 and 1,000 degrees Centigrade.
These very high temperatures turn the biomass into synthetic gas (syngas), composed
mainly of a mixture of CO + H2. The molecules are then washed and filtered to
remove tar and other impurities. In the third stage, this syngas is converted into
methane. This is done by recombining the molecules using catalytic converters to
form new molecules of water, CO2 and biomethane. Called methanation, this reaction
is produced using metallic catalytic converters. The biomethane is then separated
from the CO2 and concentrated to give it the qualities of natural gas.

Dry
biomass

UN GAZ VERT

A process in four
key stages

Biomethane from dry biomass-to-gas emits very little CO2
and uses zero solvents, so is a clean sector from top to
bottom of the supply chain. Tar and water are recycled
and the ash used as a soil re-mineraliser so this is also a
zero-waste sector. Only ‘secondary materials’ are used in
production, such as paper sludge and wood industry byproducts, giving these a second life and providing a boost
for SMEs by generating value from previously unexploited
matter.
Unlike other, higher-capacity biomass supply chains, Gaya
aims to meet smaller-scale, decentralised needs of up to a
few dozen megawatt hours (MWh), in order to use local
biomass deposits, reduce transport and minimise the
carbon footprint.

France is behind
when it comes to
biomethane
It is important to differentiate between the different types
of biomethane supply chains. For mainly regulatory and
political reasons, and despite the fact that it is not at all
behind on the technological front, France has been slower
to develop these than other European countries –
especially for wet biomass-to-gas biomethane, made from
organic waste. For dry biomass-to-gas biomethane, Gaya’s
expertise is unique and constitutes a definite competitive
advantage for those involved in the project, by positioning
France and its Swedish and Dutch partners as future
leaders in this renewable energy sector. It’s a demanding
project that aims to exploit the full potential of this
technology and support the creation of a supply chain that
will develop in the best possible environmental and
economic conditions. Because while Gaya is pushing the
process as far as possible technologically speaking, it is
also taking into account future development at the
industrial level.

“The contribution of dry
biomass-to-gas to biomethane
injection could enable France to
achieve its 2030 objective of 10% green
gas in the grid sooner. The construction
of 15 dry biomass-to-gas biomethane
plants alone would make it possible to
reach 10% of this objective by 2030,
compared to the hundreds of plants
required using wet biomass-togas technology.”

ONE INDUSTRIAL PROJECT

In search of
technical and
environmental
excellence

Popular
misconception
N°2
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ONE
INDUSTRIAL
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Gaya’s huge technical challenge is to create a
new green-methane production process that
is unique in Europe. As a pre-industrial
platform dedicated to research, Saint-Fons is
paving the way for future industrialisation in
France, Europe and worldwide. Other
industrial plants will enter into service by
2020. Gaya’s role is to push the process as far
as possible in order to optimise each stage
and ensure the adaptability and sustainability
of the supply chain. ENGIE is working on this
cutting-edge research in collaboration with 10
partners, each of which brings its own top
expertise on biomass, the process or
construction.

Preparing a sustainable
industrial model
From the start of the project, Gaya has included a
global life-cycle assessment to evaluate every
environmental impact of this new supply chain,
from raw matter to end of life of the biomethane,
taking in every phase of conversion and
distribution along the way. This multi-criteria
methodology makes it possible to assess any
impact on the greenhouse effect and on the
consumption of water, electricity and other
resources. It has helped to orient R&D decisions in
order to develop a technology that supports
optimum environmental balance.

A new, local
supply chain
The Gaya project is unique in its ultimate aim of
developing a sustainable and competitive
industrial supply chain. The creation of a network
of SMEs and non-outsourceable jobs is another
key priority. Each plant will be built less than 70
km from its resource. Tools and methodologies
have been put in place to adapt to each locality
and type of resource, including a biomass
database, facility design tools, business plans for
the creation of future plants, and scientific
simulation tools. The aim of the experimental
phase, due to continue into 2019, is to take off
the scientific and technological brakes and study
all the possible variables, such as the most
appropriate and least costly biomass mix,
flexibility of the gasification reactor to avoid
restricting plant capacity, and the recycling of any
heat produced in the process. The idea is to make
this supply chain competitive with other
renewables and thereby encourage its local
development.

ENGIE is unique in France for its involvement in
every stage of the biomethane chain, giving it
access to the Group’s top methods in the field plus
a significant competitive advantage through this
major project. Gaya is at the heart of the ENGIE
group’s area of expertise and is a prime example
of how an entire industrial supply chain can arise
from a new form of technology. Through green
innovation, it is helping to promote renewable gas
energy and its uses.

Know-how for
tomorrow
The expertise gained through Gaya also includes that
acquired in constructing the platform due to the high
level of quality and specifications required. Designed
as a positive energy building, the current plant has
been built on a small scale to enable teams to test the
entire process in optimum conditions of flexibility and
efficiency. The technical experience acquired can be
used for future constructions, with the Group able to
leverage this key competence in the building sector
for the planning, construction and operation of similar
industrial sites in Europe and worldwide. Discussions
are currently underway regarding the best location for
the first plant, with a capacity of 10 to 60 MWh to
optimise industrial roll-out.

Towards
commercialisation
The demand for biomethane is rising in both
France and Europe. With 17,000 plants in
operation, wet biomass-to-gas is reaching
maturity and many countries are now looking to
dry biomass-to-gas to accelerate the development
of the biomethane sector. Internationally,
Thailand, China, Canada and South America are
high-potential markets for Gaya. While the sector
is growing, it still needs to overcome other
challenges such as regulations and access to
resources and support mechanisms to encourage
its development.
Within the current context of particularly low
fossil-fuel prices, the cost-optimisation research
undertaken by Gaya is vital to global industrial
development. From 2019-2020, as the period of
in-depth analysis and development ends and the
industrial phase begins, it will be possible to
inject this new green methane into the natural gas
distribution grid, for use as a green fuel and
carburant. In other words, it will also provide a
green solution to the ever-increasing demand for
Natural Gas Vehicles (NGVs) that is developing
worldwide, especially in the road and marine
transport sectors.
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Five patents have already been filed and 17
major notices published. Research teams are
focusing their efforts on two key stages of the
process – gasification and methanation. Test
results are analysed using technical and
environmental performance indicators developed
as part of a life-cycle assessment (LCA).
The targeted energy yield of more than 60%
represents the highest possible yield for any dry
biomass-to-gas biomethane supply chain. The aim
is to increase this as much as possible by utilising
surplus heat within the plant, local industry and
the urban heat network as well as by
experimenting with different biomass mixtures in
order to better ascertain the flexibility of the
conversion process.

Industrial
leadership
through
technology
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A technological
first

“The constantly
growing worldwide
demand for biomethane
and bioNGV is excellent
news for Gaya and the
renewables market. Gaya
marks the launch of a new
decarbonized energy
sector.”

11 world-class partners
for a new energy
generation
Since 2010, the Gaya project has brought ENGIE
together with 10 key partners from industry and
research plus specialists in the certification and
financing of R&D projects, to create a new supply
chain of biomethane from dry biomass-to-gas.
Each member’s area of expertise complements
those of its partners.

www.projetgaya.com

