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lue Hydrogen @

HyResponse

At least 50% of hydrogen energy produced

e° through carbon-free processes by 2020
..‘ B Renewable energy sources, water electrolysis and
.. biogas reforming,
'3 B carbon capture and storage technologies with
B I_U E ; natural gas reforming
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Upgrading biogas : AL's pat sustainable industr ﬁ@\

A need for green gas ... and for green hydrogen HyResponse

| Direct CO, Air Liquide Perimeter —
|
Indirect CO, > Hz
CH,> HyCO >co Direct CO,

R G N S Y >
P air> ASU >, E!} e - )

v > Ar Bulk & cylinder )

Electricity production transportation ‘

CH > CHP > Heat s

4 L1 > Electricity
GHG emissions per production unit Direct (ktCOzeq/yr) | Indirect (ktCOz/yr)
Sales of molecules Blue H, productio
ASU (Air separation unit) NA~ 7671 |
CHP (Cogeneration) 3629 NA™
HyCO (Hz/CO plant) 37495 144
Other 263 180
Transportation 413 NA*
Total GHG 8100 7945
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Our markets I~
e ©

HyResponse

Combining several different technological bricks, A ®

Liquide devises a global solution that integrates

every step in the process, from retrieval of biogas

and its purification to liquefaction or injection int

the network, ending with its transformation in

Blue Hydrogen

=4 Air Liquide, rising to the challenge of decentralized energy

@e@ Energywoﬂ"}g uAlR LIQUIDE

Fae cafls & rpdrogem for sum Lainaiiliny




AIR

LIQUIDE

T

ADVANCED

BUSINESS & TECHNO

LO

GIES




Principe of work @

HyResponse

450 b3

450 b3

350 bar
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Principe of work @

HyResponse
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Principe of work /@

Refill 400b buffers 24h/7d from 1]

HyResponse

""""""""" 1 fmatdersiart ool balas sub aiial Gl Sy 1
| Buffer large enough to | Fill inless than 3 min i : i
: ensure 150 bar min | Boostfilling rate when | |
evenfor back to back I inlet pressure of
I case Il boosters decreases |
I :| down to 150bar | |
: 1 800bar | ) |
: il y  Mechanical
| I chiller

I
| | o
! 150/ 550bar o
| |
I — &
| GH2 & B
| 200- 10bar -
|
I
|
|
|
|
I
|

10 bar up to 400 bar i Coolin Pressure ramp
Flow capacity = HRS daily 1 Flow rate - 40°C @ 2kg/min contro
capacity 11 2kg/min @ 400 bar SAEJ 2601
Module designed Module designed
To ensure the daily capacity To ensure the refuelling performance 2 kg / min
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incipe of work @

HyResponse
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Code and regulations ‘,,//oo\
HyResponse
The HRS is igned and manufactured in accordance wit
A juide rules
Pressure Equipment Directive 97/23/EC
ATEX Directive 94/9/EC: Ex 112 G T3
— Machinery Directive 98/37/EC
Safety of Machinery EN 12100-2
— Low Voltage Directive 2006/95/E
MC Directives 89/336/EC, Directive 2004/108/EC
— |EC 60079 standard series : ATEX harmonized standards
EIGA IGC 15/06 Code of practice for gaseous hydrogen station
Connection DeviceMachinery Directive(98/37/CE)

— SAE J2600 Compressed Hydrogen Vehicle Fuelling
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