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L J
Lines in EU

15 kV 16,7 Hz

(1905 -> )

- Specific generation and distribution grid
- Bulky substation transformers
- Locomotive on-board AC/DC conversion 
and 2.f filters

- No phase break
- AC circuit breakers

33 000 km

25 kV 50 Hz
(1950 - >)

- Single Phase Substations
- Neutral Sections
- Locomotive on-board AC/DC conversion 
and 2.f filters

- Supply from public grid
- Overhead line cross-section
- AC circuit breakers

28 000 km

DC electrification systems 

L J
Lines in EU

1.5 kV or 3 kV

(1915 -> )

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

- 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

MVAC electrification systems:  
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A new power supply scenario including renewable energy sources  
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Energy Efficiency 
increase from 
90% to 95% 

Significant cost 
savings for contact-

line renewal 
(several millions 

euros per 100 km) 
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