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Voltage Levels 600V-3kV 15kV (16.7 Hz), 25kV (50/60
Hz)

Transmission Losses High over long distances Low due to high voltage

Infrastructure Costs Higher (frequent substations) Lower (fewer substations needed)

Traction Equipment Simpler More complex and heavier

Applications Urban transit, tunnels High-speed, long-distance,
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System Current Type Voltage Levels Common Applications

Overhead Line
Electrification (OLE)

Third Rail
Electrification
Hybrid

(Diesel-Electric)

Onboard Energy
Storage System (OESS)

AC (25 KV, 15 kV) /
DC (1.5 kV, 3kV)

DC

AC/DC

(combined)

DC

25kV AC, 15 kV AC,
1.5kVv DC, 3kV DC

600 V DC, 750 V DC

Varies

(typically 25 kV AC, 1.5

kV DC)

600 vV DC - 1500 V DC

High-speed rail, heavy
passenger/freight,
urban/suburban rail

Metro, light rail, urban
systems

Mixed route systems
(electrified + non-electrified)

Short non-electrified
sections, urban/suburban,
battery-powered systems
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