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Engie vision on Hydrogen — the big picture
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The Ambition of Waste to Wheels
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The Waste to Wheels model
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The benefits

CNGIC

*H, For industry (methanol, steel, ...)
*H, for mobility

* Ancillary services

« Commercial gas

Operational

* Reduce Harmful Emissions *Healthier work environment
» Reduce Noise Pollution

* Improved autonomy compared to
BEV

* Better acceptance in local « Due to reduced noise pollution

community * Less constraints for refuelling
(compared to BEV)
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FCEV versus BEV vehicles

Hydrogen has most potential fo become the disruptive technology driving large scale zero emission

deployment.

It is physics driving the solution

Usable energy
on the bus

Time to charge

Energy density
H2 = 33 kwh/kg

H2 = Gaz/liquid

Baftery electric Bus

Fuel cell eleciric Bus

600 kWh
250 kwh Assumed 5 stacks H2:{36 kg
usable H2 or 1.200 kwh) x
50% efficiency
1 hour 7 minutes

Assumed 250 kW charging
power

Standard filing process

Source: Van Hool presented at congres WaterstofNet 14
november 2019, ‘s Hertogenbosch

Input based on FCEV buses, representing a mature market

X 24
MORE

X 8,5
FASTER

Hydrogen has most potential fo become the disruptive technology being accepted by society.

It is habits driving the acceptance (of the solution)

Charging

Driving
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Some elements for business cases

e Zero-emission zones require to target TCO equivalence between applicable technologies for new
acquisitions : BEV versus FCEV

e Cost elements:

— On site production of H, leads to avoidance of transport and distribution costs for electricity. Electricity prices
represent roughly 60% of production cost of H..

— Production and refueling on separated locations lead to increase of Capex and transportation costs.

— Electricity prices can be optimized to lower the cost of H, : grid services, flexible production.

e Sizing of the project should be defined by the offtake and will have an impact on the cost of H, : 20
FCEV buses or 50 FCEV refuse trucks represent a ~1,5 MW electrolyzer.

e Differentiation of the consumption applications can lead to sizing upscale:

— FCEV refuse truck: ~ 12- 13 kg H, / 100 km, average yearly mileage 20.000 — 30.000 km
— FCEV bus (12m): ~ 9 kg H, / 100 km, average mileage 50.000 — 80.000 km
— FCEV taxi: ~ 1,2 kg H, / 100 km, average mileage 90.000 — 140.000 km
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Engie’s positioning on the H,, value chain

e Engie has the key competencies to develop the H2 market and to develop turn key solutions covering the entire
H2 value chain: from R&D, through feasibility studies, until project realization and O&M.

Renewable Power Trading Design and Power to H, Compression  QOperation Services

Generation Engineering and storage
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- Production and distribution = Utilities: studies, design, + Installation, production, * Fleet management and * Integrated Customer
of carbon-free power production, Hs supply Hy supply associated services Services
» Network balancing « Energy Infrastructures » Energy Infrastructures * Distribution, refuelling * Industrial Supply
station operation * Coproducts offer

e Engie has partnerships in place with various universities (UCL, UMons, Ugent, ULB, VUB,...), is an active
player in Power-to-Gas Cluster & Cluster Tweed and participates to the H, import coalition with Port of Antwerp.

e In Belgium, Engie has answered to the public tender for H2 mobility in Wallonia, decision expected Dec. 2019.
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Contact information

CNGIC

Koen Vlaeminck
Hydrogen Business Development
koen.vlaeminck@engie.com

M +32 477 99 73 26
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