The railways experience for
Electric Road System
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Why the railways experience is interesting

B Thanks to the electrification, Railways is the transport mode having the

lowest level of CO2 emissions .
Freight

Rail Inland waterways Road
(16 gCO,/tkm) (51gCO/tkm) (140£CO/tkm)
Passenger a
Rail Road Air
(28 gCO,/pkm) (102 CO /pkm) (244 gCO,/pkm)
® |n Railways we have: Source: EEA, 2017

» a long experience in Power Transfer Solutions
» high power transfer solutions (more than the road need)
> efficient solutions (performance, safety, reliability, availability, ...)

OALSTOMZ(MS AH ght ved. Information contai d th d s giv shol \db \ d &hH comp\l ect rW|II pp\yt yp articular j ]
This will dep \ nd comm ercwa\c ircum: ddwwth H bHy d b H h g wwth & t R roduc e to thir dpt withou authori ly t ictly prohibited



The APS solution is our ERS reference
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m Segmented ground feeding system %” B """"'—"'m er'—

m APS in operation since 2003 in Bordeaux and
now in 6 others cities

» 4 other cities under construction
» More than 40 000 000km run in APS
» Total: 334 tramways and 141km
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m APS provides same performances than OCS

» Same: acceleration, max. speed, slopes, no aux.
limitation, availability

» Complete intrinsic safety (Safety Case confirmed
by 6 ISA)

» Fully Compatible with mixed traffic (pedestrians or |
crossroads)
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Solution to decarbonize the road freight transport

m Strategic Vehicle Research and Innovation program
launched by the Swedish Energy Agency (SEA) in 2011

» Comparison of 2 ground feeding solution for trucks:

m Criteria requested by the SEA:

» Power loss data

» Economical data

» Maintenance related data

» Vehicle power requirement data
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Solution to decarbonize the road freight transport

Adaptation for road application

_- Return current
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Solution to decarbonize the road freight transport

First demonstrator in Swdeden
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Solution to decarbonize the road freight transport

First ERS demonstrator in Swdeden

Lenght of the ERS track: 310m
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Solution to decarbonize the road freight transport

First tests done in 2012/ 2013
 Test results => concept validated

Current collection test Result

126kWatts 180Amps 690VDC transfer

Truck speed more than 80km/h

20km of continuous power transfer

Rainy conditions

Short circuits tests

NAAAANA

Track adherence tests

- Intermediate Reports

> Slide In ERS Conductive Report (Volvo + Alstom):
https.//www.viktoria.se/publications/Slide-in-ERS-Conductive-project-report

> Slide In ERS Inductive Report (Scania + Bombardier):

https.//www.viktoria.se/publications/Slide-in-ERS-Inductive-project-report
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Solution to decarbonize the road freight transport

Integration on the hybrid truck developed by Volvo

Pick-up acine

DCOC installation
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Alstom solution to decarbonize the road freight transport

m Strengths of this ERS solution:

» Experience from tramway application

» Safety

» High power transfer

» High efficiency (97% for the power transfer)

» Compatible with all type of vehicles (from HDV to cars)
» Aesthetic

» No gauge limitation

» Easy integration in the road and in the vehicles

» Very low maintenance needs

» Standardization in progress
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