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New Power,
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Accelera’s

Core Technologies
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Electrolyzers

Creating selutions fer industrial
and commercial hydrogen
generation and megawatt-scale
energy storage

Industrial processes and
fueling stations: PEM generator,
alkaline hydrogen generator

ALK PEM
87 kw 2,5 MW
17Nm3/h 500 Nm3/h

Fuel Cell Systems

Creating and integrating fuel
cells for mobility and stationary
power applications

Electric mobility: heavy-duty
truck, transit bus, rail

Utility: microgrids, megawatt-scale
grid firming and renewakble
integration

Commercial/lndustrial:
manufacturing, data centers, water
treatment facilities, hotels/resorts

Electrified Components

Creating technologies and
products for commercial battery
electric vehicles and battery
energy storage systems

On-highway: transit bus, school
bus, medium-duty truck, walk-in

wan

Off-highway: construction
equipment, terminal tractor,
material handling, energy storage
gystems

Compenents: battery modules,
battery packs, PChs

ePowertrain Systems

Creating techneologies and
delivering eAxles for electrified
vehicles

On-highway: medium-duty truck,

heawvy-duty truck, walk-in van,
transit bus, school bus

Off-highway: construction
equipment, terminal tractor

Components: integrated efxles

Traction Systems

Creating technologies and
delivering electric traction

systems for electrified vehicles

On-highway: mediurm-duty truck,
heawy-duty truck, walk-in van,
transit bus, school bus

Off-highway: construction
equipment, terminal tractor

Components: motors and inverters

for remote mount and eduxle
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Accelera Electrolyzer Manufacturing Expansion
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Belgium

China
(in JV with Sinopec)

City Oevel Guadalajara Mississauga Fridley Shanghai Foshan
Status Extension New Extension Conversion New New
HyLYZER® PEM cell stacks ° ° °

HySTAT® ALK cell stacks °

HyLYZER®-500 ° ° °
HyLYZER®-1000 ° ° ° °
HyLYZER®-5000 ° °

HySTAT®- 100 °

GLOBAL ANNUAL CAPACITY: 2-3 GIGAWATTS IN 2024
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WP 6 - Deliverables & Milestones ANIONE

Goal:
Design, engineering and testing of a 2 kW AEM cell stack and
electrolysis system to validate AEM electrolysis technology
DELIVERABLES
* D6.1 - Report on stack engineering and assessment under high current density, high temperature and pressure

* D6.2 - Validation of AEM electrolysis stack performance and durability in endurance tests and load cycling
operating conditions

MILESTONES
 MS 10 - Validation of AEM technology at stack level: 10 cells, > 100 cm? active area, current density > 1 A-cm™
with an average cell potential < 1.8-2 V, hydrogen production rate > 0.4 Nm3/h
« MS 11 - Improved stack efficiency: < 50 kWh/kg
* MS 12 - Enhanced stack durability: 2000 h test at 1 A-cm? showing efficiency loss < 3 %/year
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WP 6 — Stack engineering

e Cell Stack design completed
* Mechanical strength of End flange calculation according to ASME.
e Calculation of Tie rod Torque.
* FEA of the structure rings

SINGLE CELL EXPLOSION

accelera
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Stack Assembly

24 hours exchange in 0.5
M KOH prior to assembly

Membranes wrinkling

Full stack (10 cells)
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Stack Assembly

Reworked membrane Non wrinkled membrane Preassembled MEA

2"d Full stack (10 cells)
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Hydrostatic pressure test
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* Repressurazation (H,0) needed, slow ‘“
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Stack Testing ANIONE

Vertical Orientation
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Stack Testing ANIONE

Horizontal Orientation

Horizontal Stack, ancde feed 1 M KOH, flow 0.5 I/min Cell 6: Horlzontal Stack, anode feed 1 M KOH, flow 0.5 |/min
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ANIONE Stack tested under ambient SAENENEEEES
. . . 0 Current density / A cm
pressure under horizontal configuration ) — . | | |
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with KOH recirculated to the anode. Cell urrent density / A cm

numeration: 1 to 10 from back to front.
ANIONE Stack tested under ambient
pressure under horizontal configuration
with KOH recirculated to the anode. Cell

numeration: 1 to 10 from back to front. - ‘ “
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Stack Testing

CANIONE

Effect of flow rate

ANIONE Stack tested under ambient
pressure under horizontal configuration
with KOH recirculated to the anode. Cell
numeration: 1 to 10 from the bottom to
the top. Top corresponds to the stack
plate integrated with the pipelines. KOH
inlet on the bottom

rom flow
200 0.5 |/min
300 0.75 |/min
400 1 |/min
500 1.25 I/min
Stack voltage at 50°C Cell 6 at 40°C: Horizontal Stack, anode feed 1 M KOH,
flow 0.5 I/min
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Increased flowrate leads to improved performance
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Stack testing ANIONE

Effect of Pressure

Differential pressure
Horizontal Stack, anode feed 1 M KOH, flow 0.5 |/min

23

5 bar,a 1bara

22 8 bar, a\

21
20

19

Stack Voltage / V

18

ANIONE Stack tested under differential 17
pressure  mode under  horizontal 0.2 04
configuration with KOH recirculated to

the anode. KOH inlet on the bottom

0.6 0.8 1
Current density / A cm™

an increase of stack voltage mainly associated to the Nernst law effects “.

but no relevant increase of mass transfer issues. accelera.
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Stack testing ANIONE

Effect Cycling (Durability)

A Cycled Durability
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ANIONE Stack tested under differential *
pressure  mode under  horizontal " " 0 - -

configuration with KOH recirculated to Time / h
the anode. KOH inlet on the bottom

Voltage increase and production decrease in second week

(membrane damage?) ,G;;F “.
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Stack testing

CANIONE

Parameter Result Target
Stack Performance 21V for the stack (i.e. ~2.1 V/cell) at 1 A cm™ 1.8-2 V/cell at 1 A cm™?
(100 A) at ~ 50 °C with recirculation rate of 1M -MS10
KOH 1.25 ml/min/cm?
Voltage efficiency 71% vs. HHV at 1 A cm™ (100 A) at 86% vs. HHV
temperatures up to 50 °C with recirculation -MS10

rate of 1M KOH 1.25 ml/min/cm?

Stack Capacity

0.398 +0.0.05 Nm?/h at 1 A cm (100 A)

Hydrogen production rate >
0.4 Nm3/h -MS10

Faradaic efficiency

97 % at 1 Acm? (100 A)

>99 % at1Acm?-MS7

Stack Energy efficiency 69 % vs HHV 80 % vs HHV -MS11
Stack energy consumption of 57 kWh/kg H, 50 kWh/kg H,-MS11
about 57 kWh/kg H;
Stack power >2 kW 2 kW (10-cells with 100 cm?

active area) -MS10
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Stack testing ANIONE

e Dissassembly and post investigation to be conducted on 1st full stack
e 2"d stack assembled to be tested
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e Copyright ©, all rights reserved. This document or any part thereof may not be made public or disclosed, copied or otherwise reproduced or used in any form or by any means, without prior permission in writing from
the ANIONE Consortium. Neither the ANIONE Consortium nor any of its members, their officers, employees or agents shall be liable or responsible, in negligence or otherwise, for any loss, damage or expense whatever
sustained by any person as a result of the use, in any manner or form, of any knowledge, information or data contained in this document, or due to any inaccuracy, omission or error therein contained.

e All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such as designs, documentation, as well as preparatory material in that regard, is and shall remain the
exclusive property of the ANIONE Consortium and any of its members or its licensors. Nothing contained in this document shall give, or shall be construed as giving, any right, title, ownership, interest, license or any
other right in or to any IP, know-how and information.

e This project has received funding from the FCH JU 2 / European Union’s Horizon 2020 research and innovation programme under grant agreement No 875024. The information and views set out in this publication does
not necessarily reflect the official opinion of the European Commission. Neither the European Union institutions and bodies nor any person acting on their behalf, may be held responsible for the use which may be

made of the information contained therein.
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