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PROJECTS DEVELOPED IN OVER 150 COUNTRIES

<15

HIGH SAFETY STANDARD: FREQUENCY RATE < 1,5
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€662 MILLION TURNOVER
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Engie vision on Hydrogen

Massive green H2 | _
production through g 7 A Multi-usage green offer
cheap RES .

Transport of green
energy to regions with
limited RES energy

Local multi-usage
business : elec, heat, cold,
process, transport, storage

E ) . [ Electricity
nergy intensive as

mines, ammoniac, = Hydrogen

steel, cement... mmm Heat & cold
TRACTEBEL B Chemical carrier

enGie e Multifluid
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The Ambition of Waste to Wheels

Zero
Emission
Mobility
Renewable
Fuel
Waste-to-Wheels (W2W) - Copyright Tractebel 2018, all right reserved §
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The Waste to Wheels model
Combination of Valorisations

Grid

Zero Emission Generation of
Waste Collection Green Energy

Grid Services
« Flex »

Local station

>

Power
to H2 .
Generation of hydrogen at waste plants
using refuse trucks to provide
early demand
= 2 S &
Other Public Passenger ‘ . .
transport transport transport Station Network Industry Methanation Methanol

Waste-to-Wheels (W2W) - Copyright Tractebel 2018, all right reserved



The benefits

Operational

* Reduce Harmful Emissions
» Reduce Noise Pollution

*H2 For industry (methanol, steel, ...)

*H2 for mobility *Healthier work environment

* Improved autonomy compared to

* Ancillary services
BEV

« Commercial gas « Better acceptance in local

community + Due to reduced noise pollution

* Less constraints for refuelling
(compared to BEV)

Waste-to-Wheels (W2W) - Copyright Tractebel 2018, all right reserved
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REVIVE REVIVEY i

Refuse Vehicle Innovation and Validation in Europe

CLIENT FCH-JU (European Commission)

LOCATION 8 deployment sites in Europe

PERIOD 2018-2021

SERVICES PROVIDED -Creation and Coordination of the Consortium

-Waste-to-wheel business model validation

Goal of the project

 Bridge the gap in maturity for trucks vs
cars/buses by developing a high-performance fuel
cell refuse truck

« Trial the trucks in their operating environment

» Compile the evidence base for continued rollout

of the technology
FCH FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

TRACTEBEL G @&

eNGie These activities received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking under grant agreement nr. 779589.
This Joint Undertaking receives support from the European Union's Horizon 2020 research and innovation programme, Hydrogen Europe Research and Hydrogen Europe.




Revive: Status today

e Delayed ordering of the trucks:
— Refueling Infrastructure is outside scope of REVIVE

e European Fuel Cell supply chain catching up

— Still development efforts needed to reach same level as
more mature non-EU suppliers.

e First trucks in construction
— First deployment expected January 2020 (Breda)

[ VR T

e Negotiating with new partners for remaining trucks
— Renova (Sweden)
— Hurth (Germany)
— Dijon (France)
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Waste to wheels Wallonia -

Waste to wheels project

CLIENT
LOCATION
PERIOD

SERVICES PROVIDED
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Unité de | commsmemt [—
Valorisation

Redresseur

potable /
Demin Pression: 200 barg
—
Pression: 30 barg. - \’
Débit de conception: 290 I/h l | l ‘ @ oo— T P—
i - o0
—l | L i Remorque porte-tubes Distribution de I'hydrogéne
vers le déndt TEC
Stockage >
450 bar —
Pression: 20 & 200 barg 300 kg H, m
ENGIE BENELUX 5 Pompe Hydrogéne 350 —m
Remorgue porte-tubes Compresseur Hydrogéne barg Bus TEC
Walloon region - Belgium
<
2018 - 2019 -

Pre-Feasibility for a Waste-to-wheels project

1MW elecrolyzer installed at incinerator site to
supply hydrogen for a bus fleet

Preliminary Layout in Brown Field and design
of the facilities: electrolyzer, balance of plant,
hydrogen supply (cylinders) and hydrogen
refueling station.

Supplier market analysis, CAPEX estimates
Capex/ Opex estimation

Optimization of the LCOH & LCOE using
multiple parameters. Financial model



Brussels Energy

Waste to wheels project

CLIENT Engie —Brussels Energy
LOCATION Brussels — Belgium

PERIOD 2019-2020

SERVICES PROVIDED Feasibility study

. Design basis Of hyd rogen production and [t Fead woter supplied for site wcter trecment plont na:yms::s — .
transportation R T
evocuoen — puree ebast

» Safety studies

P Y A Consdarag spcaklo ll mastion nd dlwsnsionieg.
. . [ep— Ea vt /0
* CAPEX/ OPEX estimation - ) /‘W/ //’?/ i
Y . e

- A e g e
Siemens Silyzer 300

£

A\
Installation
Switch board
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CONTACT
Lorena IGLESIAS

Business Development & Product Manager Hydrogen
tel. + 322 773 86 38 - mob. +32 473 69 64 91
lorena.iglesiasalbacete@tractebel.engie.com
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