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' PATENTES TALGO

» Tren Articulado Ligero Goicoechea Oriol

v Founded in 1942

v Specialized in high speed - ']
Trains in service-and ' B ¢ B Countries
being manufactured ' ' :

v Unique technology

»  Gauge changing & self-guiding wheels

v Three business units

>  Design & manufacturing 4 3 O 5 5 %

_ Mio. km Share of the Spanish Years of experience
»  Maintenance & overhaul covered eachyear high speed market

»  Maintenance equipment
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' GLOBAL PLAYER: INDUSTRIAL PRESENCE

Germany

Spain
Kazakhstan

Saudi Arabia

Uzbekistan

Denmark

[l Roliing Stock
[ Maintenance Equipment

Egypt
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TECHNOLOGY MILESTONES
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' INTELLIGENT MOBILITY SINCE 1942

Why not develop . Whv not eliminate M\V not il'lCl v e ase \ Why not connec’t Whynot increase Whynot maxlmiZe
lighter, safer trains? the need to change comfort and safety? countries? speed? capacity and
trains? R N ' accessibility?
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mjfo ing into EUrope . i
- 25% Travektimie ® S e ° of high-speed trains ° ready for the future

LIGHTWEIGHT AND SAFETY TRACK-GAUGE CHANGE
Totally revolutionary concept in @ mature sector Crossing boundaries
Reduced travel time
@ @
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TALGO MAINTENANCE

Condition Based
Maintenance

ML

Machine Learning

RTM
Real Time Monitoring

g
/SMERT

36 trains ' }\ Data storage space

2000signals per Process capacity

second in streaming

®

Alarms every minute
Events every 10 minutes

Train-ground
communications

1GB of information per day Intake capacity

Real-time monitoring system New tools to visualize and analyze the
Predictive Maintenance information
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' PRINCIPAL CHARACTERISTICS ICE L PROJECT

Kopenhagen

o)
~ Customer DB Fernverkehr : 7
O .’. Binz
v Frame contract for 100 trains signed in February 2019 °" :
Rostock

v 1%t call-off 23 trains / 2" call-off 56 trains (May 2023) y Bm.....m :

Amsterdam Bad Batihas ~
v Long-distance locomotive-hauled train Q V= S

Oberhausen o“y
Duisbu;g ® Dortmund

v Homologation for Germany, Austria, Netherlands Dismidert

Denmark and Basel (CH) z Q

v Planned operation (examples)

>  Berlin - Amsterdam / Cologne - Oberstdorf
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'TECHNICAL FEATURES ICE L

LOCOMOTIVE TRAIN SET

17 coaches & 1 locomotive

<\

v Maximum speed 230 km/h

v Multi-system 25 kV / 15 kV /1,5 kV v Cab car for push-pull operation

v First 3 - system locomotive at 230km/h v Length 256 m

v~ Maximum power 6,4 MW v Weight 406 t

v Maximum traction effort 300 kN v Passenger capacity 562 seats (85 + 477)
v Weight 88 t v Variable length 9 to 21 coaches
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' SUSTAINABLE

<\

Lightweight construction (aluminum)

v Low weight and low number of axles (24)
v Low energy consumption

v Recyclable (94%) and recoverable (97%)
v HVAC migration to natural gas (R290)

v Interior lighting LED

v Adaptable scenarios (e.g, time, ext. temp.)
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' SOCIAL

v Compliance of “3. Programm der Deutschen Bahn AG”

v ICE Low floor access (no steps)
>  Part of “4. Programm zur Barrierefreiheit DB AG”

v PRM coach

> 3 wheelchairs and PRM WC

> Direct access to bistro coach

v End coach with storage capacity for 8 bicycles

~ OHS validation by “Unfallversicherung Bund und Bahn” and TUV
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' DIGITAL

v Cybersecurity

>  Security Level > 2 acc. to ISA / IEC 62443

v Connectivity

> 5G+
> WiFi

> RF transparent windows

v Passenger information in real time

v PA from handheld devices
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A trully great journey begi dendsont
railway tracks e
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... Thank you for attention.. 7
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