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TRAIN2CAR: The Project

o R&D Funding Programme
§ INNPACTO 2011 Ministerio de Economía y Competitividad

(MINECO)

o Participants
§ Metro de Madrid as project coordinator  
§ SICA 
§ ICAI (Instituto Investigación Tecnológica)
§ CIEMAT

o Other key collaborators
§ SIEMENS (sub-contracted)
§ CITROËN



TRAIN2CAR: The Project
Main objective
To use the excess of energy in the catenary, coming from the 
regenerative braking of the metros trains, to charge the batteries of the 
electrical vehicles (20 to 25 min fast charge in DC current) through an 
innovative and smart management of the DC grid and other electrical 
devices (traction substations, fixed accumulators, batteries…) of these 
metropolitan transportation systems.
That maximizes the harnessing of the energy regenerated during the 
braking (green energy) and the global efficiency of the system.
Aligned with the SET-Plan and specially with the EEGI 

Dates
§ Beginning of the project: October 2011
§ Official end of the project: July 2014 
§ Still in the process of gathering information from all 

the vehicle charges



o Main Technical Activities (I)
§ Functional definition of the overall 

system and the connection between the 
catenary and the charging point

§ Development of a smart system to 
manage the energy. Simulation of the 
whole system.

§ Information and communication 
management
Ø Connection between the existing and the 

new equipment
Ø Software integration
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o Main Technical Activities (II)
§ Laboratory tests and prototype development on a small 

scale
Ø Ultracapacitors to simulate the vehicle
Ø Accumulator on a small scale
Ø Identical control strategy
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o Main Technical Activities (III)

§ Technical room increased to install new equipment
§ Insertion of the equipment through the ventilation 

well 
§ Trench digging for the cables
§ Charging point installation
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TRAIN2CAR: The Project

o Main Technical Activities (IV)
§ Connection between the existing and new 

equipment (control panel, switcher cubicle, 
short-circuit device, DC/AC converter).

§ Software integration and configuration
§ Remote control server installation 
§ First tests without real charge and finally an 

electrical vehicle: fast charge in DC current 
(80% in 20-25 min) 



TRAIN2CAR: The Project

o Other Activities 
§ TRAIN2CAR logo design
§ Logo and brand design registered
§ Vinyl decoration of the charging point 
§ Patent registration requested
§ Agreement between CITROËN and Metro de 

Madrid
Ø Spot for the charging point in their own 

facilities
Ø Any Electrical Vehicle with CHAdeMO

connector can use the METROLINERA
Ø 2 parking lots reserved specially for charging 

vehicles
Ø 2 signs indicating the charging area and 

restricted charging time (30 min)



TRAIN2CAR: The Project

o Commissioning by Region of Madrid Elected Officials
§ All previous tests with 100% success


