


Welcomeandcoffee



Agenda: before noon

09:30 Welcome and coffee

10:00 Welcome by Be Green Philippe Lucas Be Green

10:05
Welcome by Van Hool (coordinator of the 3Emotion 
project)

Dirk Amerijckx Van Hool (coordinator)

10:15 Deployment of fuel Cell Buses in France Jan-Erik Stalander France Hydrogen

10:30 Deployment of fuel Cell Buses in Europe Lionel Boillot Clean Hydrogen Partnership

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

12:00
Lunch - During Lunch participants have the possibility 
to drive the buses





Welcome by Van Hool
and B.E. Green

Dirk Amerijckx, Van Hool
Philippe Lucas, B.E. Green



Deployment of fuel 
Cell Buses in France

Jan-Erik Stalander, France Hydrogen



Deployment of fuel 
Cell Buses in 

France

Final Conference 3Emotion

29th November 2022, Vélizy-Villacoublay

Jan-Erik Starlander, France Hydrogène

Head of relations with territories and local authorities



France Hydrogène Mobilité

ÅFrance Hydrogène Mobilité is the group dedicated to the hydrogen powered mobility within France 

Hydrogène. 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.

ÅThe 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. 

ÅFrance Hydrogène Mobilité is a place for sharing and synthesizing information, and its work benefits 

the entire sector. France Hydrogène Mobilité sets up discussions on all the topics that are relevant to 

the sector, carries out studies, writes position papers and proposes useful communications for the 

development of hydrogen mobility in France. The actions of France Hydrogène Mobilité can be 

categorized according to four axes:

1. Supply and visibility

2. Knowledge sharing

3. Funding (how to make the TCO more competitive)

4. Education and awareness.
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White paper on the 

deployment of fuel cell 

buses - October 2020



In October 2022, 33 fuel cell buses are operating in France across 
7 cities. These buses have been provided by 3 different OEMs: 
Safra, Van Hool and CaetanoBus
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Le Mans

Pau

Auxerre

Artois

Commissioning date: 2021

Versailles

La Roche sur Yon 5

Commissioning date: 2019

6

Commissioning dates: 2019 (2) et 2020 (5)

2

Commissioning date: 2019
(4 standard buses ordered)

8

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

1

Commissioning date: 2022

1

5

Commissioning date: 2022

5

Toulouse

Reference : Element Energy for France Hydrogène Mobilité



Fuel cell bus deployment projects 
announced in France:
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& other confidential projects being defined

Le Mans

Pau
Toulouse

Lyon

Auxerre
Belfort

Artois-Gohelle

6

2

2024

2019

2019

2022

2021

Versailles

2 Rouen

1

5

8
2022

5 6-8

Fos-sur Mer

Toulon

2 5

9

Nantes
1-2

2025

3

Châteauroux

3

Dijon

3

2030

11

2027

27 63

2026

2023

7 12

2023 2025

2024

35 55

20302024

Tarbes

1

14

10

Cannes

54

2023-2033

Saint-Brieuc

12

B
Numberof buses 

underdeployment
C

Additionaldeployments 
consideredA

Numberof buses in 
commercial operation

3

2022-2023

Limoges
6

2023

Metz

5

2023 2025

Lorient

1

2022

La Roche s/Y

5

Saint-Etienne

4

17Créteil 2025

13*2 4

2025-2026-2027

Mâcon

Dunkerque10

2024

3[Ω!ƭǇŜ 
ŘΩIǳŜȊ

2023-2024

37

2024-2026

Lille

Bordeaux
2

2024

2024

ValléeSud Grand Paris

2023 2024

44

2030

2023

2024

2020
7

2024

2019-2020

30

2024-2026

2024

2025

8

5

2024-2026

[Ŝǎ {ŀōƭŜǎ ŘΩhƭƻƴƴŜ
2

2023
Clermont-
Ferrand

10

2024

4

TOTALHYDROGENPROJECTS:
736 (33+ 106+ 409 + 188)

Total (operating + commissioning expectedsoon+ 
plannedpublicly+ plannedconfidential)

Reference : Element Energy for France Hydrogène Mobilité



France Hydrogène Mobilité holds discussions with public 
procurement offices (UGAP and CATP) on a regular basis.

ÅUGAP and CATP offer simplified and accelerated purchasing procedures to mobility authorities.

ÅThey have added fuel cell bus offers to their catalogues in the past few years.

ÅFrance Hydrogène Mobilité regularly discusses with UGAP and CATP to obtain feedback on fuel 

cell bus orders and to encourage the acceleration of deployments.
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In order to facilitate the upcoming roll-out of fuel cell buses, France 
Hydrogène 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
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Document drafted under the coordination of Element Energy



Overview of the specificities of the 3 projects

The document does not aim at comparing directrly the 3 projects with one another, each project having specific characteristics.
29/11/2022Final Conference 3Emotion

13

Hydrogen production and refuelling station

Hydrogen refuelling station for buses and 
light vehicles

2 Van Hoolstandard buses exploitedby 
SAVAC Group until Summer 2022 are alsoin 
service in Versailles. Theyare not included
in the scope of the feedback document, but 
are alsobeingrefuellledat the Air Liquide 
station of Loges-en-Josas.

*

1st bus enteringinto service in August 2020**

SUMMARY OF THE MAIN CARACTERISTICS OF THE 3 STUDIED PROJECTS

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



Key findings of the feedback of the 3 French pioneer projects

ÅThe feedback of the 3 projects illustrates the challenges and difficulties that must be overcome 

in order to make demonstrators become a daylife reality.

ÅSome technical reliability issues had to be solved, both on the FC part and on the conventional 

bus structure of some models.

ÅThe 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.

ÅThe 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.

ÅThis 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.
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Thank you!

jan-erik.starlander@france-hydrogene.org
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mailto:jan-erik.starlander@france-hydrogene.org


Deployment of fuel 
Cell Buses in Europe

Lionel Boillot, Clean Hydrogen Partnership
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Hydrogen bus 
deploymentin 

Europe
Lionel Boillot, Project Manager 

3EMotion ςFinal Conferenceς29th November2022
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Clean Hydrogen Joint Undertaking

Research community

over 100 members

Industry

More than 300 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)
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Continuing the work of FCH JU

Á A 14 years journey of the JU (FCH JU, FCH 2 JU)

Á From research to delivering hydrogen solutions/innovations in the market

Á Clean Hydrogen Partnership is the successor of FCH 2 JU, taking over all its activities
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Á Hydrogen tanks on the roof
Á Fuel cell at the back

Á Quiet
Á Zero emission with green H2
Á Refuelling times < 10 min
Á Range > 300 km

As cleanas an electricbus

As flexible as a diesel bus

How a hydrogen fuel cell bus work?
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Case study ςenvironmental benefits: 
- 6 FCB (out of 10 FCB fleet)
- 1.2 million km travelled between March 2015 and September 2018
- The buses are powered by green H2

1.000 tons of CO2 abated ė 396.000 litres of diesel 
in comparison with diesel EURO VI buses 

Fuel cell bus

Hydrogen station

Hydrogen fuel cell bus (FCB) and hydrogen
refueling station (HRS) 

Environmental and societal benefits - case of Aberdeen (UK)



22

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

JU Funded FCB projects and studies since 2009
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FC buses deployment in CleanH2 JU projects

DEPLOYED PLANNED 0-5 6-15 16-45 46+

# of units

A chronological perspective

2009
#26 BUSES



24

DEPLOYED PLANNED 0-5 6-15 16-45 46+

# of units

FC buses deployment in CleanH2 JU projects
A chronological perspective

2009
#26 BUSES

2010
#14 BUSES

2011
#6 BUSES
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DEPLOYED PLANNED 0-5 6-15 16-45 46+

# of units

FC buses deployment in CleanH2 JU projects
A chronological perspective

2009
#26 BUSES

2010
#14 BUSES

2011
#6 BUSES

2013
#21 BUSES
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2009
#26 BUSES

DEPLOYED

2010
#14 BUSES

2011
#6 BUSES

2013
#21 BUSES

PLANNED

2016
#142 BUSES

2017
#152 BUSES

0-5 6-15 16-45 46+

# of units

FC buses deployment in CleanH2 JU projects
A chronological perspective
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Ambition to make FC buses a mainstream choice

Intermediate title

Results of study support since 2012 and strategy forward

2017

2012

~1.700

Create a stable market for OEMs 

and Public Transport Operators

0-5 6-15 16-45 46+

# of units

50

115
3502019

2020

2022

Evolution of FCB in operation in EU 

Increased European FCB offer
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Bring the FCB price down 

Average FCB price

Ordering FCB fleets reduces CAPEX

Target 

2020

Target 

2023

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 
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òMake the purchase easieró 

Use smart business and financing models

- Joint procurements: 10s + 10s + é Č 100s FCB

- 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

- To look into: service concession   
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Increasing market and awareness

Á Expand models range by estimating the demand for 

coaches and 18m buses

Á Aggregation workshops 

Á Road Show planned in 2022/2023 in Eastern and 

Central Europe

Á Sites planning for post-JIVE FCB deployment

Á Policy paper for funding mechanisms

Increasing market

Á Engagement with wider stakeholder ïUITP 

ÁWebinars, roundtables, fairs, etc.  

Á One stop-shop website www.fuelcellbuses.eu

Á Data dissemination and social media 

campaigns

Awareness raising 

Best practices guides (examples) 

http://www.fuelcellbuses.eu/
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FCB consumption 

(kgH2/100km)

2000-10õ 2010-20õ From 2020

68% more 

efficient buses

Á Range similar to diesel bus (>350km) 

Á Excellent fuel efficiency 6-7kgH2/100km

Á About 6.5 million km driven 

Á Expected infancy issues cleared

Á > 35,000 h FC lifetime reached

Real operational data 

89
%

96
%

98
%

Average HRS 

availability (Bus)

2005 2015 2021

0

50

100

150

200

250

0

100.000

200.000

300.000

400.000

500.000

600.000
Total distance 

per month (km)
Number of buses 

in all fleets

2020          ƅ         2021           ƅ   2022

Fleet data 

Provide reliable operational data
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Next steps ïhydrogen valleys

HEAVENN Green Hysland
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Keep in touch

lionel.boillot@clean-hydrogen.europa.eu

mailto:lionel.boillot@clean-hydrogen.europa.eu


FuelCellbusesand
development at Van Hool

Geert Van Hecke, Van Hool



Presentation Van Hool
3EMotion

Closingconference, Versailles
November 29, 2022

Geert Van Hecke
Head of Sales Public Transport



VAN HOOL Belgium

Coach, Bus and Industrial Vehicles

Assembly and Parts Production

Area: 465.000 m²

Building : 220.000 m²

Capacity B&C : 400 Units/Year

Capacity IV: 3000-4000 Units/year

North -Macedonia

Coach and Bus

Focus on Series Production

8 Productions lines, Assembly

Area: 170.000 m²

Building : 72.600 m²

Capacity: 1000 Units/Year



Agenda :

ÁVan Hool ςNew A-line ς100% zeroemission

ÁFuel cell busesςlookingbackwards

ÁFuel cell busesςlookingforwards
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Van Hool Presentation on fuel cell bus developments



ÁDuringCovid period :

ÁDevelopment of new A-portfolio for city buses

Á100% zeroemission

ÁStandardisation and carry-over betweendifferent bustypes
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Development of new A-Line for city buses
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ÁTechnology neutral

ÁThree main solutions are available for zero emission vehicles

TROLLEY-IMC FUEL CELL BUSESBATTERY ELECTRIC

Enabling zero -emission bus systems (slide from 2018, but still valid)



New A-Line
Officiallylaunchedin june2022 in Paris ; Berlin - Stockholm - Nice






