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environmentally friendly, efficient, electric motion
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Welcomeand coffee

Clean Hydrogen
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Agenda: before noon

09:30 | Welcome and coffee

10:00 | Welcome by Be Green Philippe Lucas Be Green

10:05 \é\rlgj!g(é:;le by Van Hool (coordinator of the 3Emotion Dirk Amerijckx Van Hool (coordinator)
10:15 | Deployment of fuel Cell Buses in France JanErik Stalander France Hydrogen

10:30 | Deployment of fuel Cell Buses in Europe Lionel Boillot Clean Hydrogen Partnershi
11:00 | Fuel Cell buses and development at Van Hool Geert Van Hecke Van Hool

11:30 | Fuel Cell buses and development at Safra Vincent Lemaire Safra

1200 Lunch- During Lunch participants have the possibility

to drive the buses
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environmentally friendly, efficient, electric motion

Aalborg
3 el * 1 bus operated by Keolis
— Municipality of Aalborg
@...,_"_"“ * 2 buses opersted by Arriva
! — North Denmark Region
All buses in operation since
London March 2020
,].o = Rotterdam
® 3
Transport for London (TFL) 5.
* 8 existing buses in operation from e
January 2015 tifl March 2020 (wrght) Versailles Yoo,
* 2 new buses in operation from ) 7m
January 2018 1ill March 2020 %
(afterwards at Metroline) (vartioct

* 4 buses Connexxion - Province of
pe 2 Se z S:b\::.(;)oi;ngope : 3 &ﬁtgy buses in operation oo Dramity) g S

since Sept (VanHool) X 3 i > I d

* 5 buses (B.E. green) in operation “5"* Deoebmber 2019 — ?I?&?Rgz_)m‘ Rotterdam in N c ea n H y rog e n
since August 2020 (safra) Fok : ',! M mﬁﬁm operation since September 2017 (vantoal) :

Partnership
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Dirk Amerijckx, VarHool

Philippe Lucas, B.E. Green - Clean Hydrogen
-5':}__ Partnershlp




Deployment of fuel
Cell Buses In France

0-..
-----
.....

E,‘E‘@



Deployment of fuel
Cell Buses In

France

Final Conference 3Emotion
29th November 2022, VVelizy-Villacoublay

Jan-Erik Starlander, France Hydrogene

Head of relations with territories and local authorities

France
Hydrogéne

Engagée pour la transition écologique




France Hydrogéne Mobilité m%%lr!lglﬁ

Engageée pour la transition écologique

A France Hydrogéne Mobilité is the group dedicated to the hydrogen powered mobility within France
Hydrogeéne. It brings together energy companies, electrolyser and hydrogen refuelling station
providers, fuel cell vehicle manufacturers, components components providers (such as fuel cells and
tanks), investment funds, project developers, consultancy firms, as well as institutional and research
institutes.

A The objective of the group is to enable its members to work in a collective intelligence to identify the
obstacles that players may encounter in the development of projects and to help remove them. o

1]

iation frangaise.
rogere ot - =
]

Mobilité Hydrogine France

e

jies 3 combustible

A France Hydrogéne Mobilité is a place for sharing and synthesizing information, and its work benefits
the entire sector. France Hydrogene Mobilité sets up discussions on all the topics that are relevant to COMMENT DEPLOYER

the sector, carries out studies, writes position papers and proposes useful communications for the PESEUSELECTRIQUES
development of hydrogen mobility in France. The actions of France Hydrogene Mobilité can be
categorized according to four axes:

/7 1. S I d visibili

all . Supply and visibility ll

[ E] 2. Knowledge sharing

. . White paper on the
% 3. Funding (how to make the TCO more competitive) deployment of fuel cell

buses - October 2020

n @ 4. Education and awareness.

Final Conference 3Emotion 29/11/2022



In October 2022, 33 fuel cell buses are operating in France across

7 cities. These buses have been provided by 3 different OEMSs:
Safra, Van Hool and CaetanoBus

Ace

oL

)

France Hydrogéene

Engagée pour la transition écologique

SAFRA

Acceélérateur de mobilité décarbonée

88MmaTIoN

fn'nl
O

Artois
&&MOTION
Commissioning dates: 2019 (2) et 2020 (5)
SAFRA Versailles
Le Mans Q o
Auxerre

Commissioning date: 2020
(+ 10 bus articulated buses to come)

&\ CaetanoBus

00
—

(J

La Roche sur Yon

vanffooL

Commissioning date: 2022

JIVE

H@' SEeen

ZERO EMISSION

00 100

_G'I:I

SAFRA

Accélérateur de mobilité décarbonée  JVE

4 d

0]
Lo

()

Commissioning date: 2021

Accélérateur de mobilité décarbonée
JIVE
L] »
B
ZERO EMISSION et
e
—@. ()

Commissioning date: 2019
(4 standard buses ordered)

Reference : Element Energy for France Hydrogéne Mobilité

Commissioning date: 202

Final Conference 3Emotion

29/11/2022



Fuel cell bus deployment projects
announced in France:

TOTALHYDROGERROJECTS
736 33+106+409+188

Total (Operating+commissioningexpectedsoon+

mobilité
France Hydrogéene

Engageée pour la transition écologique

+ planned confidential)
% Dunkerqueo
2024' ” QLiIIe |
(T 20242026 20242026
20222028 Artois-Gohelle
2.9 Rog LS s
20-19'32020 Créteil Metz é 202520262027 2025
o g Versames$ e _
| 2024 Q SaintBrieuc ValléeSud Grand Paris
@fi@ 0 20242026
O Lorient HEJUEE
2023 2025 r Belfort i i
it Q Nantes Chateauroux Dijon 2028 2025 2025 EETE
) Q La Roche s/Y 2024 2030 2026 2030
Lokl A -~ A
. 2022 Sa {lof ST";‘CIé?n%Htf 2 y’da
@ @| 2023 Ceiane "y 2024 % i ity
2024 2025 OLyon 2022 2027
Limoges
: 2023 LIS 2024
2024 SalntEtlenne R Ql 92
%&H @ 9 Bordeaux 20232024 e
2023 20232033
2022 » - " .- $ Q Cannes %
Qud ’-ai= ey Fossur Mer
e 2019 2023 2024 v el 2023 %@
2030 Tarbes Toulon

Numberof buses in
commercialoperation

. eReference : Element Energy for France Hydrogéne Mobilité

Numberof buses
underdeployment

Additionaldeploymens
considered

& other confidential projects being defined

Final Conference 3Emotion 29/11/2022



France Hydrogéne Mobilité holds discussions with public mobilité
procurement offices (UGAP and CATP) on aregular basis. FranceHydrogene

Engagée pour la transition écologique

A UGAP and CATP offer simplified and accelerated purchasing procedures to mobility authorities.
A They have added fuel cell bus offers to their catalogues in the past few years.

A France Hydrogéne Mobilité regularly discusses with UGAP and CATP to obtain feedback on fuel
cell bus orders and to encourage the acceleration of deployments.

CENTRALE D'ACHAT
(& DU TRANSPORT PUBLIC

Final Conference 3Emotion 29/11/2022



mobilité
France Hydrogéene

Engageée pour la transition écologique

In order to facilitate the upcoming roll-out of fuel cell buses, France
Hydrogene mobilité has drafted a document gathering the feedback
of the 3 first French fuel cell bus deployment projects.

3 interviewed cities: Artois, Versailles and Pau Sl

6 bus standards Safra déployés par Artois Mobilités

mobilité
France Hydrogéne

Engagée pour La transition écologique

dificultd est la rigueur adminis- Lanticlpation des délals e
rative requise, et non la contralnte  construction a été factitée par le

technique. En effet, une fols les type de contrat adopté, comprenant. U : . .
tests techniques réalisés par le A 1a fols la Iuraison des véhlcules us articulés \Van Hool déployes par le SMTUPPP
constructeur, 11 est nécessalre et 1a Muatson dune plateforme.

| de faire vailder ces éléments par aménagée en production et

70 000

Versailles @ ®
& /o o
o0 5

b Versailles

S Safra déployeés par B.E. green

et exploités par Keolis Versailles

Van Hool, le constructeur, est

responsable de la  demande |0

amomologation. Van Mool pour
FEBUS a déposé une demande
ahomologation  pour  une
production en petite sérle. Cette
procédure est  partattement
maitrisée par le constructeur, qul
dlspose dun service cédié aux

mise en service des éhicules étatent
les sulvantes, et toutes ont pu étre.
gérées et ont été compativles avec
Uivratson des bus. Tutiisation des véhicules.

1 Une pente 3 89 % sur 1a ligne,
comprenant un armét dans 1a pente.
avec feu de signalisation : une.
bus ont é16 liviés progressivement  inquiétude quant & la pulssance

également apporté tout le soutlen
nécessalre. Afin de gagner dutemps
ans cette procédure, Van Hool 3

sur deux

requise pour la montée et le

production des hu't véhicules.
2. Un pont dont la hauteur est

prototypes en parallée, afin diétre  L'en

en mesure de condulre des tests
diftérents en simattané sur deux des

hut bus, cela permettant un gainde T

temps

Comme pour toute procédure
amomologation, 11 est nécessaire
antictperles délats administeatts
1a durée totale de Fhomologation
st drenviron deux ans. La principale.

Iimitde & 36 m (avec une hauteur

des bus de 3.4 m), et dune maniére.
général une Inquiétude relative & 1a
maniabiité du vénicule car 1a ligne
présente de nombreuses girations -
maniabilité du véhicule avalt été
testée en Beigique, une Inquiétude
relative avatt été notée.

Résumé du projet

1852250 : 45 000
1- Arnaud DEMAILLY "
Directeur opésationnel
de Keals Versales

2 - Emmanuel FARHI
Directeur technique de Keolis
Versaites

3- Manon LACAZE
Responsable communeaton
deBE green

4~ Philippe LUCAS
Dircteur Géndeal GAutocars
Dominique

S - Patrick MIGNUCCI
Président de BE green

Versailes,fes 19/07/2022
er31/08/2022

Retours d'expérience sur des premiers déploiements
de bus électriques a hydrogéne en France

Novembre

Document drafted under the coordination of Element Energy

Final Conference 3Emotion 29/11/2022




SUMMARY OF THE MAIN CARACTERISTICS OF THE 3 STUDIED PROJECTS

Localisation

Interviewed actors

Number and type of deployed buses

Bus manufacturer

Delivery date of the 1st bus

Required annual mileage on the
bus line

Real total mileage done by the entire
FC bus fleet until Summer 2022

Station operator

Hydrogen production and/or
refuelling equipment
provider

Station capacity

Pau

PAU 2548
C

AAAAAAAAA d'Agglomération
X8 bus articulés
vanfjooL

Septembre 2019
40 000 km/an/bus

~810 000 km en cumulé

pour les 8 bus
(~100 000 km/bus en moyenne)

—
CNGIC

Solutions

(+)1TM POWER

268 kg/jour

Artois

MOBILITES

X6 bus standards

Acosiérateur da mobilte décarbonée

Juin 2019

70 000 km/an/bus

Non communiqué

—
CNGIC

Solutions

McPhy

200 kg/jour

Versailles*
Keolys &°9r

dominigue
x5 bus standards

Aolt 2019

45 000 km/an/bus

~150 000 km en cumulé

pour les 5 bus**
(~30 000 km/bus en moyenne)

®nAirLiquide

[
@ aAirLiquide

250 kg/jour

**

0

Q C )
France Hydrog:

Engagée pour la transition écologique

Hydrogen production and refuelling station

Hydrogen refuelling station for buses and
light vehicles

2 VanHoolstandard busesxploitedby
SAVAC Groumtil Summer 2022 aralsoin
service in Versaille$heyare notincluded

in the scope of the feedback document, bu
arealsobeingrefuellledat the Air Liquide
station of Loge€n-Josas.

1st busenteringinto service in August 2020

The document does not aim at comparing directrly the 3 projects with one another, each project having specific characteristics.

Final Conference 3Emotion 29/11/2022



mobilité
France Hydrogéene
Engageée pour la transition écologique

Key findings of the feedback of the 3 French pioneer projects

A The feedback of the 3 projects illustrates the challenges and difficulties that must be overcome
in order to make demonstrators become a daylife reality.

A Some technical reliability issues had to be solved, both on the FC part and on the conventional
bus structure of some models.

A The expected operational features have been more than met, and the objective of a zero
tailpipe emission meeting all operational advantages of a combustion engine vehicle has been
reached.

A The increasing number of running deployment projects and information sharing on the feedback
of these projects should contribute to accelerate the roll-out of FC buses.

A This should facilitate the uptake of FC buses by French cities, and allow the transition of FC buses
from a niche to a mainstream and mature market.

Final Conference 3Emotion 29/11/2022



ik & France
EES%LLE% Hydrogéne

Engagée pour a transition écologique Engagée pour 3 transition écologique

Thank you!

[an-erik.starlander@france-hydrogene.orq

ae Bl 2838 4

Final Conference 3Emotion 29/11/2022
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Deployment of fuel
Cell Buses In Europe

LionelBolllot, Clean Hydrogen Partnershlp

Clean HydrOQe"
-._._.::_ Partnershlp
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i Clean Hydrogen
i Partnership

Hydrogen bus
deploymentn
Europe

Lionel Boillot, Project Manager

3EMotiong FinalConference; 29th November2022

EUROPEAN PARTNERSHIP
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4 Clean Hydrogen Clean Hydrogen Joint Undertaking

i Partnership

18

m Hydrogen m Hydrogen Europe
v Europe P w ' Research

European

Commission
.|

Industry
More than 300 members

Research community
over 100 members

1 billion EURO from Horizon Europe* to implement R&I activities and
facilitate the transition to a greener EU society through the development of hydrogen technologies
* additional 200 million EURO for Hydrogen valleys (under RePowerEU)

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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...-.lf-f-"mean Hydrogen Continuing the work of FCH JU

..... Partnershlp

A A 14 years journey of the JU (FCH JU, FCH 2 JU)
A From research to delivering hydrogen solutions/innovations in the market
A Clean Hydrogen Partnership is the successor of FCH 2 JU, taking over all its activities

(4

4 ¥
ENERGY § A ' TRANSPORT
* Hydrogen production * Road vehicles Green H2
and distribution o * Non-road vehicles Manufacturmg production
* Hydrogen storage for B - \) and machinery
renewable energy » Refuelling ‘
integration & £ o infrastructure E'
* Fuel cells for power & ol o - - * Maritime, rail and '
combined heat & - aviation applications -

power generation Research

.""'

Heat and power
for industry

Domestic heat
and power

FCH 2 JU:
Total Budget: 1,3 bn €
EC contribution: 646 m €

Light duty Trains
vehicles

Materials

Gensets

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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How a hydrogen fuel cell bus work?

_________________________________________________________________________________________

s \ i HYDROGEN STORAGH i
I Ly BATTERY \o i
'Ascleanas arelectricbus | =N i
' Asflexible as a diesel bus | FUEL CEL i
| : i ELECTRIC b."()l()R\ |
(CTTITTTITTITIIIIIIIIIIIIIIIIIIIIIIIIII . (TTTTTTTTTTTTTToToTomomomomommmmmmm s :
- A Quet | . A Hydrogen tanks on the roof
A Zero emission with green H2 " A Euel cell at the back |
. A Refuelling times < 10 min o "

A Range > 300 km

________________________________________

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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i Hydrogen fuel cell bus (FCB) and hydrogen
..... Sfrat%e“r"sdﬁ."ﬁ - re){‘uell%g station (HRS)( ) A

Environmental and societal benefits - case of Aberdeen (UK)

sssss Rberdeen v .,

Fuelcellbus

Hydrogen station

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

' Case study environmental benefits

- 6 FCB (out of 10 F@Bet)

- 1.2 million km travelled between March 2015 and September 2018
- The buses are powered by green H2

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

': -funded by

|
EUROPEAN PARTNERSHIP = o s s o s o o s o o o T T T T T T T T C S C oSS oo m'meE ropean Union
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EUROPEAN PARTNERSHIP

Strategicmilestones &

i, Partnership

Demonstration projects

future planning

.-'.-}}.'-,.'..‘CIean Hydrogen  JU Funded FCB projects and studies since 2009

8 projects have put in total about 360FCB on the road

2010|2011 (2012|2013 (2014|2015 (2016 |2017 |2018 | 2019 (2020

Activity
CUTE & HyFLEET: CUTE (2001-09)—
CHIC

_ _ Tens of
High V.Lo.City buses
HyTransit
3Emotion |
JIVE 5 Hundreds
JIVE 2 of buses

(- H |G ee——
I 5

MIGETLIEITY
I

S 3MNOTIO

Commercialisation study published

Strategies for joint procurement studies published
International Zero Emission Bus Conferences
Strategies for joint procurement studies

Transition to commercialisation

22

Co-funded by
the European Union
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——————————————————

| #26 BUSES )

——————————————————

# of units q —phst

- Co-funded by
the E Uni
® DEPLOYED @ PLANNED [ o-5 [ 6-15 @l 16-45 Ml 46+ ST

EUROPEAN PARTNERSHIP
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——————————————————

#26 BUSES

1
1
\\ 7

——————————————————

1 2010  WiGHVLOGHY;
#14 BUSES |

1
1
\\ 7

——————————————————

——————————————————

| #6 BUSES )

——————————————————

# of units q

EUROPEAN PARTNERSHIP
® pEPLOYED @ PLANNED [Jo-s [ 6-15El16-45 1l 46+

N -
gt Co-funded by
- the European Union



& f @Qan Hydrogen  FC buses deployment in CleanH2 JU projects

Partnershlp

——————————————————

——————————————————

——————————————————

/ S |
! > I

+ 2010  mievLoCITY;

| #14 BUSES |
T
l yiransit
2011 §
| #6 BUSES J

——————————————————

EUROPEAN PARTNERSHIP

A chronological perspective

® DEPLOYED @ PLANNED

# of units ‘

CJo-s E6-15EM16-45 M0 46+

25

——————————————————

2013
l #21 BUSES

| S —————

——————————————————

Co-funded by
the European Union
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——————————————————

| #14 BUSES ,:
¢ e
i HyT ransit '
1 2011 i
| #6 BUSES )

——————————————————

EUROPEAN PARTNERSHIP

® DEPLOYED @ PLANNED

¢
!

# of units ‘

CJo-s E6-15EM16-45 M0 46+

——————————————————

g SSMOTION

I2013
l #21 BUSES

——————————————————

| S —————

——————————————————

ZERO EMISSION

l #142 BUSES

——————————————————

| S —————

——————————————————

ZERO EMISSION

l #152 BUSES

——————————————————

\________—,

Co-funded by
the European Union
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i " Clean Hydrogen  AmDbition to make FC buses a mainstream choice

Partnershlp _
Results of study support since 2012 and strategy forward

Create a stable market for OEMs

DAIMLER

EvoBus

ALEXANDER
DENNIS

and Public Transport Operators

- e e e e e e e e e

2020

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

[ \
1 1
1 1
| l
: |
1 1
1 1 g
X 201 . SOLARIS B
1
: |
1 1
1 —L :
| —
! n term roll-out |
| 20122300-400|| |- '
1 ] 00 buses per location) :
1
— \
: (~20 buses — :
1 per location) ] = :
1
| SN Qo (S [y .
1 _ 1
1 — — 1 ]
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
I I I @
1 ! 1
1 ! 1
1 : 1
1 1
1 ! 1
I 20172017 2018 2019 20202021 2022 2023 2024 20258026 2027 2028 2029 2030 : I 20 19
1 1
\ ! 1
\ ’ 1
1
1
1
1
1
1

# of units

EUROPEAN PARTNERSHIP ‘CJo-5 6-150M16-45 00 46+

_________________________________________________________________________

———————————————————————/
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I \

1 1

1 1

1 1

I 1 1
L the JIVE projects |
! L 700,000 - |
: 5 2.0 7 E E @ E
9 1 8 650,000 !
: U 1 1 E 1
L 1.5 I - |
b € . ' § . 600,000 :
o= N I |
2 o= 10 - JIVE L 18 550,000 :
! 8 E e projects Lo E |
'8 osd. . mmm @ 5 0000077 |
1 -E_ . | e .
E S | E 450,000 H\Orders of >30 \Orders of >10 |
! 1
| 0.0 Lo 400,000 |
: 2009 2012 2014  2017/18 Lo 2018 2013 2020 2021 :
: CHIC S S3noTian Lo Year of bus order |
: S l‘g ! ! :
: Hylrans! ' ’: :‘ — Average bus price — Min —— Max .

e e e e e e e e e e e e e mm e e e e e e e e e mm e e e e e Em e e e e e M e e e e e e e e e e e M e e e e e e e e e e e e e e

Certain OEM considering commercial roll-out for a cost below 350.000 EUR for
orders above 100 H2 buses per year and prospects for a continued demand

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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4 Clean Hyd . . |
i partnershin  Use smart business and financing models

oOMake the purch

- Joint procurements: 10s + CliDGsFGB é

. - Central purchase office: buy the bus from a catalogue |
' - Special Purpose Vehicle: share the investment risk |
- Leasing of FCB: derisk residual value at end of concession
- Pricing per km: predictable TCO |
- One stop-shop « turn key solution » with FCB + H2 supply and infrastructure
_- Tolook into: service concession /i

oo
| — )

Co-funded by

EUROPEAN PARTNERSHIP the European Union



------ R — Increasing market and awareness

Partnersh|p

coaches and 18m buses @@C_@%'
A Aggregation workshops
A

Central Europe
A Sites planning for post-JIVE FCB deployment
A Policy paper for funding mechanisms

_________________________________________________________

[ Commercialisation

of hydrogen fuel
cell buses

on the streetsof
- Pau since 2019

el
todeploy 47 ¥
hydrogen-

b powered buses Wi

EUROPEAN PARTNERSHIP

Road Show planned in 2022/2023 in Eastern and

» ile-de-France ¥

________

N o o ———

________

100 hydrogen /-
buses from

Solaris and
Wrightbus are
coming to
Cologne

30

A Engagement with wider stakeholder i UITP

A Webinars, roundtables, fairs, etc.

A One stop-shop website www.fuelcellbuses.eu

A Data dissemination and social media
campaigns

___________________________________________________________

- —

- - - - ———

) EUROPEAN \I
:'@ ZERO EMISSION BUS
: CONFERENCE 7th- 12th Oct 2023 I

@ Busworld Europe Brussels,

______________________________

"""""""" s asstra
service
“Le Raccomandazioni Asstra

per la fornitura di autobus e le novita del
Sistema Elettrico”

COMMENT DEPLOYER Trento 20 settembre 2022
DES BUS ELECTRIQUES Sala Auditorium presso fa Sede Trentino Trasporti

Via Innsbruck 65

A HYDROGENE EN FRANCE ?

- —

AY

I

1

1

1

pour - [ GIORNATA DI STUDIO 1
A Ryiregies Prees 13° SEMINARIO SVILUPPO SISTEMA 1
AUTOBUS 1

1

1

1

1

I

I

1

1

Co-fanded by — — 7
the European Union


http://www.fuelcellbuses.eu/

0..'..'.... . " . N 31
# Clean Hydrogen Provide reliable operational data
i Partnership
T ey
oo H@ HQ - Fleet data =  GaEEE .
Real operational data |l : ‘:
" A Range similar to diesel bus (>350km) | || = | o000 TOtl distance Number of buses  ,gq !
" A Excellent fuel efficiency 6-7kgH2/100km i per month (km) nalfieets |
. A About 6.5 million km driven | " 500.000 oo |
. A Expected infancy issues cleared i i o |
A > 35,000 h FC lifetime reached | " 400.000 |
l E 150 E
" 300.000
: | 5 100
: Lo || 200.000 :
| 130 ¥ |
125 1 100.000 v
| 120 = |
! L 115 l b ||| || :
: : E 10 I —_— ! i 0 n 0 :
2005 2015 2021 || o 2000-100 2010206 From 2020 . 2020 P

68% more S e oo -
o o Co-funded by
EUROPEAN PARTNERSHIP efficient buses - the European Union
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i, Partnership

Aihisisectorallintegrationjisirarely seens

North Netherlands (Groningen):
31 partners (public + private) H\'l_';ilga;ﬁu
Electrolysis for green H2 production,
H2 Mobility: buses, passenger cars and trucks
H2 Refueling stations
E-Kerosene for aviation
H2 for an inland water transport barge
Domestic Heat applications
Underground H2 storage (Hystock)

O

N e o e e e e e e e - - - - - - ———

EUROPEAN PARTNERSHIP

¢ ceanmaosen  Next steps i hydrogen valleys

Hydrogen Island (Spain)*
H2 production from solar
H2 injection in gas-grid
Use: heat (hotel,
municipality buildings),
power (port of Palma),
mobility (buses)

Co-funded by
the European Union
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FuelCellbusesand
development at VarHool

Geert Van Hecke, Vadool

A
see,

M\ :# Clean Hydrogen
—_— i Partnership




Presentation Van Hool
3EMotion

Closingconference, Versailles

November 29, 2022

Geert Van Hecke

Head of Sales Public Transpag




Coach, Bus and Industrial Vehicles

-220. opo m2 7
400gn|ts/Year =
3000 4000 Unlts/year ‘
o : N
North Magedor;a, T <3
Coach a'hd Bus.\ e Yy o "; =

= Focus on Ser'ies Production. — =

8 Productlons lines, Assembly =
% . 170.000 m?
72.600 m?2

- 1000 Units/Year



m Van Hool Presentation on fuel cell bus developments

Agenda :

A Van Hoolc New Aline ¢ 100%zeroemission
A Fuelcellbusesc looking backwards

A Fuelcellbusesc looking forwards




Development of new  A-Line for city buses

A DuringCovidperiod:
A Developmentof new A-portfolio for city buses

A 100%zeroemission

A Standardisation and carrpver between different bustypes




vnn“om. Enabling zero -emission bus systems (slide from 2018, but still valid)

Ve

A Technology neutral

A Three main solutions are available for zero emission vehicles

TROLLEMIC BATTERY ELECTRIC FUEL CELL BUSES
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NewA-Line
Officiallylaunchedin june 2022 in Paris ; BerlinStockholm Nice










