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Today’s Railway Electrification Systems in EU

MVAC electrification systems:

I

Lines in EU

15 kV 16,7 Hz - Specific generation and distribution grid - No phase break 33 000 km
- Bulky substation transformers - AC circuit breakers
- Locomotive on-board AC/DC conversion
(1905 ->) and 2.f filters
25 kV 50 Hz - Single Phase Substations - Supply from public grid 28 000 km
(1950 - >) - Neutral Sections - Overhead line cross-section

- Locomotive on-board AC/DC conversion

and 2.f filters

DC electrification systems

®

- AC/DC conversion in substation
- Overhead line cross-section
- DC circuit breakers

1.5 kV or 3 kV

(1915 -> )

- AC circuit breakers

@ Lines in EU

- Substations in parallel

- Three-phase power Supply from
public grid

- Simple locomotive on-board
Power converter (Input Filter +
Voltage Source Inverter).

1.5 kV : 9200 km

3 kV : 38 000 km
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Future Unified Dc Railway Electrification System

TO MIX ADVANTAGES
OF THE EXISTING
ELECTRIFICATION SYSTEMS

® power sharing between Substations

® three-phase power Supply from public grid

® simple locomotive on-board Power converter
(Input Filter + Voltage Source Inverter)

® light overhead line and no inductive voltage drop

WHY LOOKING
TO A MVDC RAILWAY
ELECTRIFICATION
SYSTEM ?

POWER ELECTRONICS
IS MATURE ENOUGH

® HVDC power converters (up to +/- 800 kV, 3
GW) are operated everywhere in the world

® Solid State DC Circuit Breakers for HVDC grids
are tuned

® MV drives for industrial motors (6 KV to 10 kV)
are commercially available

® SiC power semi-conductors enable the
realization of compact MV traction converters
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A REAL BREAKTHROUGH

FOR THE FUTURE OF RAIL

TRANSPORTATION

® a solution for countries which do not yet have
electrified railway lines

@ a solution for DC lines renewal (copper savings,
energy efficiency increase)

@ easier integration of renewable energy sources
and storage elements (MVDC smart grid)
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Future Unified Dc Railway Electrification System
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A new power supply scenario including renewable energy sources
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Future Unified Dc Railway Electrification System
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- Regarding the energy challenge
i for the railway sector, the pro-

L ject FUNDRES presents a deep

e forward thinking scenario and
: proposes related work to define
- the future of railway.

FUNDRES focuses on a Medium
Voltage DC electrification
system that can serve as energy .
hub for renewable sources in y
A order to: |

Significant cost
savings for contact-

line renewal
(several millions
euros per 100 km)
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increase the capacity
while improving the
energy consumption and
limiting the environmental
impacts

Energy Efficiency

increase from
90% to 95%
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Main Objectives

Quantify Explore

suitable power supply
schemes with renewable
sources and impact of
power electronics and
energy storage
technologies, as well as
interactions with 3-phase

02
utility grids in ancillary
service markets

Deliver

potential impact of the increase in voltage
levels in DC railway electrification

FUNDRES
project

modelling tools to simulate all relevant
scenarios and to implement Digital
Twins, both at equipment level and
system level
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Give
Set up

recommendations for the new future unified DC railway power
supply to the project’s advisory group, to the members of representative experimental demonstration to evaluate
Shift2rail’s Innovation Programme n°3, to standardisation performances of the future DC system, focusing on

committees 9kVdc as an example

Grant 881772

hift2Rail IR

D



