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What is the objective ? 

• To highlight the state of 
the art of new 
technologies for energy 
efficiency and CO2 
reductions in the railway 
system. Starting from the 
needs of energy savings, 
the measures and 
technologies achieve the 
aim are explained. 
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Why..? 
• Main advantages 

Energy 
efficiency 

..be 
competitive 

..reduce 
energy 

consumption 

..reduce 
financial costs 

..improve the 
environmental 

peformance  

 



Measures 
• 31 measures have been 

analyzed. The number of 
measures has been the result 
of the analysis of the state of 
art .  

• At first the report began by 
fewer and finally, after 
developing the state of the 
art with energy reduction 
measures that are already 
implemented and the ones 
considered in theoretical 
studies the number grew 
drastically. 
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Topics covered 

Ancillary systems  
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MEASURES ANALYSIS: SECTIONS 

I. Measures related to Infrastructures, trains and installations design. 
II. Measures related to power traction 
III. Measures related to ancillary systems 
IV. Measured related to Energy management 
 



Infrastructures, trains and installations design. 

• This section is related to the infrastructure: How the 
track is designed and built, the homogeneous speed 
profile, the optimization of the station construction and 
location, etc…. 

• In this section the architecture of trains and their 
relationship with reductions of aerodynamic resistance is 
also concerned; the application of new materials to 
reduce the mass of the trains, to increase their efficiency; 
life cycle and recyclability, etc... 

• Besides the implementation of renewable energy 
sources is studied for different uses in railway systems. 
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Measures related to power traction 

• This section is related to the well to tank losses and how 
to reduce them, like generation, transport and 
distribution. 

• It is also related to the well to wheel losses and how to 
reduce them, using new fuels fuel cell, LNG…, or more 
efficient devices in the traction (IGBT, asynchronous 
motors). 

• Besides, the implementation of other technologies such 
as regenerative brakes and reversible substations to 
increase the exported energy or technologies to reduce 
the losses and the power peak in substations are also 
included. 
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Measures related to ancillary systems 

• This section is related to the ancillary system efficiency 
and how to improve it through the use of controlled 
HVAC and light on board system. 

• Also, the HVAC and light system and the escalators at 
stations and depots and how to improve them are 
explained. 

• Moreover, the implementation of new technologys at 
heating points to reduce energy consumption in the 
infrastructure are included in this section. 
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Measured related to Energy management 

• This section is includes driving strategies and the way to 
improve them. Some driving strategies to reduce energy 
consumption are explained. Driving advisory system 
(DAS) and its benefits are exposed too. 

• Different energy accumulators and their characteristics 
and benefits are also explained in this section. 

• Besides the need of the implementation of a Railway 
Smart Grid and how it works (or should work) and its 
benefits are included. 
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As a conclusion.. 

• All strategies are 
efficient. 

• In railway it is necessary 
to  highlight: 
 

Energy 
efficiency 

Electrification 

Permanent 
connection to 

the grid 

 Speed 

High capacity 

High capacity, provided that the 
utilization rates are reasonable, 

reducing fuel 
consumption and emissions per 

unit of capacity and traffic. 

Electrification, which allows the use 
of renewable energy sources, which 

reduces and 
relocates emissions. 

Permanent connection to the grid, 
which allows better use of energy 

regenerated during 
braking, the power sent to the grid, 
and even supporting the efficiency 

of the system as a 
whole. 

Speed, which allows the railroad to 
capture traffic from other less 

efficient transport 
modes. 

 



Thank you for your 
attention. 
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