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ENGIE: Activities and Key Figures

LOW CO,; POWER GLOBAL CUSTOMER
GENERATION INFRASTRUCTURE SOLUTIONS

Integrated solutions
for customers:

Solar Gas distribution - Energy efficiency
hydraulic, wind Trans.mission - Energy supply
Gas LNG terminals & sales - Cities and customers
Storage - Decentralised
renewables

- Heating/cooling networks

Source: Engie

155,000 employees
throughout the world

Operations in 70
countries

€22 billion of
investment over 2016-
2018

€65 billion in 2017
revenues




ENGIE’s vision on H2 Economy

Massive green H, R Multi-usage green offer J
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Reality Check - H2 Progress

® >20,000 Forklifts
® >8,000 Cars and >250 fueling stations
® >500 Buses

® 1 passenger Train
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Are we focusing on the correct applications?

1 Mining Truck

~200 Cars



We need to scale up now to reach Climate Goals
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_Extraction

Where to start?
Example Copper Mine

Copper Oxides Copper Sulfates

Lixiviation (Lx) Concentration
/\

&

Extraction by Solvents (Sx)

Electro-winning (Ew)
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Electro-obtained Cathodes Electro-refined Cathodes

Electrolytic Refinery

Source: Codelco



Understand how energy is consumed

Example Copper Mine

Fuel + Electricity
Services
6%
Lx/Sx/Ew
14%
Refinery Open Pit
204 39%

Smelting
8%

Concentrator
29%

Under Ground
2%

Source: Cochilco 8



How to reach zero-emission mining?

Electric

Process
Thermal M|I|ty
Process

Current Situation

(*) Note: Hybrid System can be at Centralized or Decentralized Level



How to reach zero-emission mining?

H2
Combustion

H2
Mobility

Current Situation
II. Add Renewables

Management

system lll. Add Battery Storage

V. Integrate H2 Storage
V. H2 as Energy Vector
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Look at the End Game to identify required steps

End Game
(100% RE)

Horizon 2
(~50% RE)

Horizon 3
(70-90% RE)

BACKCASTING
APPROACH

Horizon 1
(~20% RE)

Current
Situation

—

INCREMENTAL
APPROACH
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ENGIE has already taken some first steps

Green Mining & Optimization Model
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Hauling energy costs [ USD/ mille ]

Annual Productivity [Mton/year]
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Source: Engie



We need to Co-Create TOGETHER

Visibility
4. Peak of Inflated Expectations

B Collaboration Curve
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Ego Void
Slope of Enlightenment

Trough of Disillusionment

Technology Trigger Time
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,‘Let’s contim)e the Journeyer

together !

Koen Langie
Solutions, Partnerships
BU Hydrogen
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