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Coradia Lint: Diesel platform from which FC train
was developed....
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... areliable and service proven base for the first hydrogen FCMU
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Coradia iLint : Design criteria

m Use proven reliable product as base

B Retain the same train dimensions

® No significant changes in weight/center of gravity
B Re-use of architecture and main components

®m Maintain performance (acceleration, range, etc)
m Avoid technical equipment in passenger areas

® No adverse impact on passenger experience and comfort

m High energy efficiency

The goal: The FCMU can operate the same services as the DMU
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Fuel Cell Trains: The Technology — transformation from
Diesel to FCMU

Removal

of diesel propulsion system

N Integration
i of electrical propulsion system
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Coradia iLint

CORADIA T
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Coradia iLint: Diesel replaced with hydrogen and fuel cell
technology

Fuel-cell composition Hydrogen fuel tank

Traction motor  Traction inverter & Auxiliary converter Battery compositon
DC/DC-converter

®m Replacing diesel traction by electrical traction system

Power
t Mgmt

Battery  Fuel cell

® Primary energy supply by hydrogen fuel cells

® Intermediate energy storage by Li-lon batteries
* to boost during acceleration
* to recover kinetic energy during braking

Traction
& Aux.

m All electrical auxiliary supply

Modern energy supply and storage system combined with intelligent

energy management
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Coradia iLint - the components: -> fuel cell composition,
-> hydrogen storage, -> lithium-lon battery composition
|

Fuel cell composition Hydrogen storage

g e |

EEEE
Snasabe S D

Lithium-lon battery
composition

© ALSTOM SA 2015. A\I rights ved. | d nem is \ndic \y N p h \d be relied on that it is complete or correct )
or WHI pp\y y p \ p j TI his WHI d p d i I \ d rcwa\ c \ p d d W\ I \ bI y d b ha nge wuhoul notice
Re . d par witho 1 expre: r\sal\or Iy; & k



Agenda

Coradia iLint
Coradia iLint and the technological challenges
Homologation and market introduction

Next steps

© ALSTOM SA, 2015. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on that it is complete or correct
or will apply to any particular project. This will depend on the technical and commercial circumstances. It is provided without liability and is subject to change without notice.
Reproduction, use or disclosure to third parties, without express written authorisation, is strictly prohibited

ALSTOM



Coradia iLint: Validation and certification process (as
completed in Germany)

NOTIFIED BODY INTEROPERABILITY

* Eisenbahn-Bundesamt
* Eisenbahn-Bundesamt Ar (EBA) EBC

Core subjects

* Running dynamics Technical Specification for
* Crash Interoperability (TSI)
» Brake « LOC & PAS
* Wheelsets « SRT
» Train radio / Train protection * PRM
* NOI

Notified National Technical Rules
* Running dynamics
* Fire Safety

Y

« EMC
v « Functional Safety
 Labeling

European Railway Agency e and some others

Safety assessment on Common Safety Methods (CSM)
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Coradia iLint: From certification to regular passenger service

m Certification for passenger service in Germany
received on 11.07.2018 et

:tukmr- : g de Burdey,

m Daily passenger service according to regular
time table since 17.09.2018
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Two pre-series vehicles in passenger service since 17.09.2018

Cuxhaven

Fahrplan iLint

Montag bis Donnerstag

J——

L 4

Bremerhaven
Buxtehude

Bremervorde

ab Bremervirde 16:38 Uhr an Bremerhaven Hbf 17:20 Uhe
ab Bremerhaven Mol 17:38 Uhr an Bremervérde 18:20 Ui
b Bremervirde 1838 Uhe an Busiehude 1928 Utw
o Busiehuds 1953 Uhe an Bremervirde 20:38 Une
ab Bremerorde 20:38 Uhr an  Bremarhaven Hel 21:20 U
ab Bremerhaven Hof 2138 Uhr an Cuxhaven 227 U
b Cushayen 2250 Unr an BremerhavenHb{ 2323 U
b Bremethaven Mol 2354 Uhe an Bremervirde 00:38 L
Freitag
ab Bremeritede 1838 Uhr an  Bremerhaven Hbl 17:20 Ui
b Bremerhaven Hol  17:38 Uhe an Bremervirds 18:20 Ui
b Bremerstede 1838 Uhr an Busohude 1026 U
Ay Bunhude 1553 Uhr an Breemerverds 2036 Une
ab Bremervirde 20:38 Uhr an  Bremerhaven Hbf 2120 Ube
b Bremerhaven Hol  21:38 Uhe an Bremervdrde Z220 Ut
b Bremeritede 2232 Uhe an Butshude Z3:98 Ut
o8 Buxtehude 0042 Uhe on Breenerviecs 01:24 Ut
Samstag
ab Bremervirde 15:38 Une an Bremerhaven Hof 17:20 Uy
ab Bremerhaven Hbl 17:38 Unr an Bremervrde 1820 Uhe
ab Bremervirde 18:32 Unr an Bustehude 1616 Uhe
ab Bustehuds 19:45 Unr an Bremervande 2029 Une
ab Bremervirde 20038 Ubwr an  Bremerhaven Hof 2120 Ubr
an Bremerhaven Hb{ 2136 Uhr an Bremervrde 2220 Uhr
ab Bremervirde 2232 Uhe an Buxtshude 2318 Uhr
ab Buxiehude 0042 U an Bremervarde 0124 Uy
Sonntag
ab Bremervorde 14:32 Unr an Budehude 15:18 Uhe
an Busehude 15:45 Ubw an Bremeronds 1826 Uhe
ab Gremarvirde 16:38 Unr an Bremerhaven Hot 1720 Uhe
ab Bremerhaven Hbf 17.38 Uhr an Bremervbide 1820 Uhr
ab Bremervirde 18:32 Unr an Busshide 1618 Uhe
ab Burshude 1545 Unr an Bremervrde 2028 Uhe
ab Geomervorde 20:38 Une an Bremernaven Hot 2120 Uhe
ab Bremerhaven Hbl 2138 Ut an Bremervorde 2220 Uhr

© ALSTOM SA, 2015. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on that it is complete or correct
or will apply to any particular project. This will depend on the technical and commercial circumstances. It is provided without liability and is subject to change without notice
Reproduction, use or disclosure to third parties, without express written authorisation, is strictly prohibited

‘ E_/)x S S i &W%
3 - 7:’;" S f— :.r

« Daily passenger operation
 Mixed operation with DMU and H2 trains
* Line length 119 km

* One mobile refueling station in Bremervorde

Operated by EVB (local operator)
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Interims H2 fuelling station installed in Bremervorde during
operation of the Coradia iLint pre-series trains
|

Interims solution for train trial operation only
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Coradia iLint — next steps

m Passenger service mileage with
pre-serial trains

B Development of the hydrogen
infrastructure

m 2021/2022 Start of operation of
fleet operations

® Homologation in other European
countries
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