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Fives




Fives is an international industrial engineering Group
committed to demonstrate that “Industry can do it”

OVER CLOSE TO
200 .- 8,500
OF HISTORY EMPLOYEES

Bn$ 30 Bn$ 22

ORDER INTAKE SALES

2022 figures

EMPLOYEES OF

81

DIFFERENT NATIONALITIES

2,267

CURRENT PATENTS IN 627 FAMILIES
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OUR MISSION ON HYDROGEN

Be the world class and #1 independent provider of
key process equipment required to produce,
convert, liquefy & transport Hydrogen, in its
various chemical states (e.g., LH,, NH;, GH,)



Fives is playing a pivotal role in the Hydrogen value chain

ENERGY MOBILITY

Leading independent provider of equipment for State-of-the-art technological solutions for
Hydrogen industrial applications Hydrogen manufacturing and assembly lines
: R
‘ * Brazed aluminum heat exchangers Ha :
H, = H, Tank + Proof & cycling tests

: ' « Cold boxes ‘ -
Liquefaction : Testing Lines « Leak tests & leak test systems
« Cryogenic pumps

®
e H, - Blend burners A Laser - Bipolar plates welding for electrolyzers
Combustion « 100% H, burners Welding « Fuel cell components welding
% ! &' v « Automated lines for gigafactories of
H, *  Electrolyzer skids Automated & electrolyzers, tanks, fuel cells

Piping *  Piping for H, installations Robotic Systems - Material handling



Fives has more than 50 years of experience on H, liquefaction
equipment

Small-scale liquefaction — R&D or Aerospace customers Larger scale liquefaction — New type of customers

Waziers Kourou r k5 - 1 > 10 projects — Multiple cores under
10 T/ Day 23T/ Day 2 projects — 6 cores 8 projects — 25 cores man@facturing

\ \ \ \ A
[ e i L et | Il

1980’s 1990’s

O @O

2025(?) — Oil company

« Plans to invest in 500 TPD,

1 ]
+  Plans to build >200 TPD total | |
- more than 1.5 x the existing

« 1stlarge scale liquefaction ,
capacity

units
« 15TPD and 30 TPD .
* 30TPD «  Large-scale liquefaction unit global LH, capacity
«  5cores * Supply of both BAHX and +  On going discussion

Cold boxes

! \ !
|« 3x30TPD Gy
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Our cryogenic pumps will cover all needs from the liquefaction
of hydrogen to its distribution for mobility applications

’ S Transferring LH,
: — between storage
‘o e ' tanks / trailers at a

TRANSPORT &
STORAGE

low pressure

PRODUCTION

ong
qefMing
#
] =]
’
G4
S&
Oy,
S HYDROGER TRANSPORT

Distributing LH,

\\ from a storage tank

d to end-user tanks at
high pressure*

S

END-USE

*LH, then vaporized to fill gaseous hydrogen tanks



The current development relies on strong and superior
technological knowledge, applied to the specificities of LH,

Vacuum and MLI insulation
combined with Johnston/ s
bayonet connections )

o &= Limitation of friction zones to
“? reduce heat generation

High-
efficiency
insulation

Friction

reduction
LH, efficient sealing systems,

~- & with optimized seal shapes &
new seal material

" )é Minimization of thermal /
*I— heat bridges

Dead volume
limitation

e O-L Optimized cylinder chamber
filling

@ Innovative non-return
valves

Our fit-to-H, designs show superior efficiency while targeting a high reliability



Fives develops a comprehensive and fit-to-H, range of
Cryogenic pumps for all applications

Supply

Liquid

Sources: Fives

Compressed
and Cryo-
Compressed

o Gas

(A

Sub-cooled
Liquid
Hydrogen

Eo

Liquid
Hydrogen

High
Pressure
Filling
Pumps

Low
Pressure

Transfer
pumps

2022 to 2024 R&D
development program

Low Flow Rate

450
bars

900
bars

AP
<4
bars

(> 10 L/ min)

Middle Flow Rate
(> 50 L/ min)

High Flow Rate
(> 100 L/ min)

___________________________________________________________________

! o Light vehlgles, _
1 ==%" Commercial vehicles,

____________

_________

_________

________________________________

Middle Flow Rate
(> 700 L/ min)

——————————————————————————————————————————————————————————————

' S Trucks
Low Flow Rate
(> 200 L/ min)
% H2 Storage Transfer
f__l_'g Trailer Loading / Unloading

——————————————————————————————————————————————————————————————

_________




How Fives is supporting mobility players for their Hydrogen
projects

« Based on Cryo-Compressed Hydrogen
Gas (CcH,)

* On-going development towards 2024

« Commercialized pump — Industrial ready
* Pressure up to 420 bar

* Flow rate of 121/ min * Pressure up to 450 bar

* 2 min for Hydrogen refueling * Flow rate of 120 I/ min

(vs. 156 min for EV battery charging)

* 10 min for truck refueling



fives

Industry can do it

Fives

Brent West — brent.west@fivesgroup.com

www.fivesgroup.com


http://www.fivesgroup.com/
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