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About Air Liquide

World leader in gases for industry, health and the environment

Revenue™

U16.38

billion Present in

More than g 80 countries

638,000 3 :

employees

More than 3 million
customers and
patients

** 2015, not including Airgas
I
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Applications of industrial gases
Solution provider across multiple industry sectors

y  Steel
OXYGEN y Glass

y  Refining
y  Chemicals
y  Electronics
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Pulp & paper
Metallurgy

Food & beverage
Healthcare &
Aeronautics
Welding
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How does Air Separation work?

Cryogenic Distillation of Air

This is how air separation works

» 78 % nitrogen green & 21 % oxygen blue 1 % argon grey

Boiling points

Compression inside

the piping system
Nitrogen -195.8C
AlR LIQUIDE @D
® Argon -185.8C
Pre-
surifying ’ ‘
+ J‘ Oxygen -183C
Filling of liquid
gas into road
ﬂ tankers
J
ompression -
T * Filling into
./ cylinders
Argon withdrawal g <,
L)
J B) [
c:o?;g Filling into
liquid storage
tank
fos w ¥
2017 | Research & Development | World leader in gases, technologies and services for Industry and Health | AIR LIQUIDE

PUBLIC



Supply chain of Air Gases

One process, two production optimization problems

Energy Gas Production Pipeline / Over-the-fence Customer
Energy Liquid Production  Inventory Sourcing Distribution Customer
Liquid targets

Start times Set-points

Demand

Liquid Real-Time
Demand Continuous Batches Scheduling - Optimization

Energy Gas Network
Inventory Limited Large Price System state
Produced amounts Gas Demand
. Capacities
Equipment availability
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