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STATUS AND PLANNED ACTIVITIES
IN THE BUS MARKET

= Why Fuel Cell Electric Buses?

= Fuel Cell Buses in Europe today
= (HIC: a success story

= Bus commercialisation study

= FC Bus Networking Activities

= JIVE and MEHRLIN

= First procurement activities

= New Bus Fuel

= Status FC buses

= Next steps and recommendations
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EE) ENERGY
WHY FC ELECTRIC ENGINEERS

BUSES?
High daily ranges

... of 300 km on average without refuelling
Full route flexibility

... not bound to any required infrastructure
on the route

Fast refuelling

... down to 7 minutes possible — Also several refuelling cycles per day
possible

High passenger comfort
... due to reduced noise levels and smooth driving experience
Close to technology maturity

... with more than ten years and 5.5 m km of operational experience in
Europe

Battery Bus with F(-Range-Extender in Ha
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WITH SUPPORT FROM FCH JU FUEL CELL
BUSES WELL PRESENT IN EUROPE TODAY!

EE)ENERGY
ENGINEERS

EU-funded fuel cell bus

projects

CHIC

v Aargau. CH -5 FC buses
(2011)

v Bolzano-. IT- 5 FC buses
(2013)

v London. UK - 8 FC buses

(2011

v" Milan- IT - 3 FC buses
(2013)

v 0slo- NO - 5 FC buses
(2013)

v Cologne~ DEx - 4 FC buses
(2011/201k)

v’ Hamburg- DEx - b FC buses
(2011/201k)

High V.LO-City
v Antwerp- BE - 5 FC buses
(2015)

‘A EC HhsediATOtall

HyTransit
v' Aberdeen- UK - kb FC buses

o luh B oY

EU-funded fuel cell bus
project

JEmotion

v Cherbourg-. FR - 5 FC buses
(2017)

v South Rotterdam- NL - 2 FC
buses (2017)

v South Holland. NL - 4 FC
buses (2017)

v London. UK - 2 FC buses
(2017)

v’ Antwerp- BE - 3 FC buses
(2017)

v' Rome. IT - 5 FC buses
(2017)

Current national/reqional-

funded fuel cell bus projects

v Stuttgart. DEx - 4 FC
buses (201L4)

v' Frankfurt- DEx - 1 FC bus
(201k)

v Arnhem. NL¥(jv ACHD sesp
(2017

v Groningen. NL*x - 2 FC buses



CHIC - A SUCCESSFUL EXAMPLE OF AN EE)ENERGY
FCH JU FUNDED PROJECT ENGINEERS

What? 56 fuel cell electric buses and their refuelling
infrastructure?

Aargau (CH). Bozen (IT). Cologne (DE). Hamburg (DE) -

?
Wheres London (UK)- Milan (IT). 0slo (NO)- Whistler (CA)
When? Between 2010 and 201k (post-20lk under discussion)

How much? €25-9 million EU co-financing (Fuel (ells and Hydrogen
Joint Undertaking - FCH JU). total budget of €81L-.8
million

QAT UOUE  propudls e —ATM/ D STt DAIMLER
CHIC elementenergy n hy, SOLUTIONS ) 'i"rjgigxserv e I;:‘l‘.:::::;: :
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'+ 4 internal combustion engine H, buses in Berlin



FUEL CELL BUS STUDY: GREAT POTENTIAL FOR ggyVENERGY
SUSTAINABLE PUBLIC TRANSPORT IN EUROPE ENGINEERS

The fuel cell bus commercialisation study (September 2015)
highlighted the great potential offered by fuel cell buses

to address bublic transbort needs

= A coalition from industry (buses-
components. infrastructure. gas)
provided input to the FCH JU study

= The following steps to enhance the
commercialisation of fuel cell
buses are suggested:

cell buses-

» Continue work to reduce costs
of buses (purchasing and
maintenance costs) and
hydrogen refuelling
infrastructure

» Engage with bus operators to
deliver large-scale
demonstration projects

Fuel Cell Electric Buses -
Potential for Sustainable
Public Transport in Europe

A Study for the Fuel Cells and Hydrogen Joint

The ﬁudg éat Efr.f@mdn,fatLJ:tHICf»TjﬁH:il’la,tit'g}:/Alcl%icd?ﬁoiect-eu/info-centre/publications or on thq’@ﬂﬁNbR{g%mup

. b
public sources


http://chic-project.eu/info-centre/publications
http://chic-project.eu/info-centre/publications
http://chic-project.eu/info-centre/publications
http://chic-project.eu/info-centre/publications
http://chic-project.eu/info-centre/publications
http://chic-project.eu/info-centre/publications

COMMERCIALISATION OF FUEL CELL BUSES EE)ENERGY
IN EUROPE - COST PROJECTIONS ENGINEERS

Purchase costs for fuel cell buses are expected to
decrease significantly by 2030

Two scenarios envisaged: Results of the study show:

> Fuel cell systems » HD: The overall costs for FC
developed specifically buses are expected to
for use in heavy-duty decrease to a cost premium
vehicles (“heavy-duty of 11-18% compared to diesel
pathway™ = HD) buses in 2030

> Fuel cell systems » AU: the costs for FC buses
developed for fuel cell are expected to decrease
cars adapted to buses further. FC bus pUPChaSing

- deggﬂmgtﬁV@hﬁ%ﬂhMgnmﬁghted thptiaesappddtreachegulatory
Mpamework for fuel taxation 1i§308e088-t&€388wB808pfbohea Lcem

commercialisation of fuel celbubuses
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NETWORKING PROCESS IN EUROPE - ENE’?SQERS

= To enhance the achieved expertise and to realize
economies of scale the regional cluster activities

~tmmbad med 31T ks ~aeriqued and widened
Focus

= Joint Procurement

Cities from follower

.. i © g

> Priority List of T .
cities/locations ////:ﬁ;@?:\\\ o g \ [Ea®

: A3BEL| Sermeny

hd - - - EE) ENERGY 7 n TWynS[ra Gudde Twynstra Gudde | Aut:;e:q i

» Materialise the joint T @ . L ASBEL | b
procurements | — -

Baltics, Eastem
Euwrope, Scandinavia

The consultancy team is being led by Element
Energy (also the UK cluster coordinator), and

m C o- F l1nanciln g includes partners to coordinate activities —

across Europe:

®
» Support until business plan - France-AfHyPAC ==
: * Germany - EE Energy Engineers &
at the locations R OLUTONE
> Identif y more fundin g * Netherlands — Rebel Group & Twynstra
Gudde
sources * Northern Europe — Latvian Academy of

Sciences

> Involve more O0EMs

= Knowledge sharing and
outreach Collected demand for 700-1.000 buses in Europe

» Achieve self-sustainability TUV NORD GROUP
» Plan beyond subsidised

'\h -— g g



JIVE AND MEHRLIN PROJECTS AS NEXT STEPS =E ENEII:\’I\?I;ERS

TOWARDS THE MARKET

JIVE (Joint Initiative MEHRLIN
for hydrogen Vehicles

across Europe) » 8 large hydrogen

refuelling

» 142 FC Buses across stations across Europe
nine cities i

» Integrated in urban

> Demonstrate Serlas

technological and TEN-T network

readiness of FC buses

£ UK -56 FC buses

Denmark —
10FC buses

=== j===f===r====]

Gronigen

= Lalvia - 10 FC
buses

Birmingham

Qude Tonge

Germany —
31 FC buses
jE===]i============)
T Tk [ (i T
BN tay -15FC o s e
biises T (R T e i

et R 5 5 ____ TEM-Troad core
s s o (AR A e . = nebwork
ISR Cument FE buses [ Fulure FC buses (Prect IIVE} 'I;-"-j““; e 1& MEHRLIN HRS location
T Fullire FC busas (oiher propce)  Oalgs  Aricalatid bus (Projict JIVE) j -
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FIRST PROCUREMENT ACTIVITIES UNDERWAY =E ENE?I\?IEYERS

= Based on the regional clusters first procurement
activities have been started (RFI Request for
information)

m Thitial interest to deliver vehicles is confirmed with a
variety of European OEMs

= Evidence that manufacturers meet the economic targets
still to be provided

= Manufacturers confirm their willingness to ramp up
production capacity in response to orders

"= Lead times for buses depending on rate of production per
OEM

= Different vehicle concepts (e.g.- Range-Extender) to be
integrated in next call to integrate more manufacturers

TUV NORD GROUP



EE)ENERGY

PARALLEL STUDY FOR INFRASTRUCTURE ENGINEERS

( ¢
New BuskFuel

Oslo/Akershus
* HYOP
* Akershus City Council

N - T Power
= Birmingham City
Council

= Study for identification of

concepts for large scale ot =
- De Lijn (6] Hamburg 2
hydrogen i1nfrastructure on ™ e o
bus depots (100++ buses) ® v © o
" Production on the premises Poaners ™

= Stuttgarter
Strassenbahnen

{ Industrial lead |
i Operator lead |
i Other industrial |

as well as delivery

_ |
o Institut

Technol
. Siomor

concepts (by-product)

WP1: Project coordination

WP2: Engineering studies

T2.1: Local study coordination

— + T2.2.1-T2.2.13: Engineering design studies

----- > Data exchange
== ) Informaticn, protocol exchange

——P Results exchange

= 11 European regions with

.
d 1 f f e r‘ e n t C 0 n C e p t S T2.3 - Standardised reporting ;E't"cf‘ir;:gzlz'uw I::‘k‘?i?‘eff":::“m"
to other tasks flow to other tasks

Including regulationss
codes and standards as
as business-models

Harmonization with bus
commercialisation

well

WP3: Cross-cutting discussions

—»

WP4: Data analysis for dissemination

T3.6: Data handling .. T4.1: Anonymous dataset creation

T3.2: Regulation, G
codes and standards

T3.1: Constraints
from bus operators o TA.2: Large-scale bus
depot HRS archetyping

T4.3: Large HRS
planning guidelines

T4.4: RCS

T3.3: Electrolyser B
recommendations

ownership models

T3.4: Strategies for
demand growth

T3.5: HRS availability and
redundancy provision

WP5: Knowledge sharing

T5.1: Creation of specific
dissemination materials

] + 4
g g g T5.2: Coordination with T5.3: Coordination with Bus T5.4: Targeted dissemination
a c t 1 V 1 t 1 e s existing demonstrations Commercialisation Study to key stakeholders
TV T VTN ATV o

Targeted dissemination to
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STATUS FUEL CELL BUSES - ENE?[\?EYERS

"= Transition Process to a growing number of buses in the market
successfully started

"= Projects have created a high interest in the fuel cell technology for
buses and a growing awareness for their benefits

»= Funding from FCH JU as well as national programs have been a major
driving force to install the projects

Progresses Challenges

» Successful combination with » Limited number of interested
regional cluster networks regions in Europe (hot

> Immediate implementation of spots)
bus study in market related » No clear commitment from
activities mayor bus OEMs and missing

indication on concepts and

» Strong political support
delivery dates etc-

activated
> Integration of UITP as » Insufficient funds compared
to potential interest
(infrastructure)

relevant stakeholder

> Combination with National

funding. schemes > Prices for vehicles and
infrastructure sti
» Active role of FCH JU ) st Fdv X®RD GrROUP




NEXT STEPS. RECOMMENDATIONS - ENEIIQI\?EYERS

= Tllustrate the benefits of the fuel cell bus technology
by optimized communication and dissemination activities
to safe and widen support from regions

= Support European political activities such as
Commissioner Bulc’™s initiative for joint procurement of
clean buses and blending of funds with EIB grants

= Setup of European platform for the evaluation of
different bus concepts together with bus industry (with
administrative support from EU)

= Safeguard continuity of funding for FC buses at
appropriate level and for sufficient time until market

= Tntegrate new concepts such as battery bus range-
extender in the general discussion as well as 1in the
funding mechanism at appropriate level

= Connect funding (not only in FCH JU) to KPIs with
industry and initiate target/actual Compa¢&ﬁ&ﬁoemxm
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Thank you very much for your attention!

EE ENERGY ENGINEERS GmbH
O0ffice Gelsenkirchen : O0ffice Diisseldorf:
MunscheidstraBe 1Y 4588k Gelsenkirchen RoBstraBe 92 4o04?k DiUsseldorf

kochdenergy-engineers.de WWwW.energy-engineers-.de

Member of TUV NORD GROUP



