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Saving around  
105 gra m s o f 
CO2 per tonne-
kilom etre !

Ou r  goa l: In cre a se  t h e  a t t ra ct ive n e ss  o f t h e  ra il fre igh t  t ra n sp or t

• Clim a t e  n e u t ra lit y

• Gre a t e r  fle xib ilit y of the  shunting 
process a t the  m arsha lling yards

• A fa s t e r  re sp on s ive n e ss  in  the  ra il fre igh t 
sector

• Re d u ce  t h e  cos t s

• In cre a se  d igit a liza t ion  and  a u t om a t ion
of the  transporta tion  cha in
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• Clim a t e  n e u t ra lit y

• Gre a t e r  fle xib ilit y of the  shunting 
process a t the  m arsha lling yards

• A fa s t e r  re sp on s ive n e ss  in  the  ra il fre igh t 
sector

• Re d u ce  t h e  cos t s

• In cre a se  d igit a liza t ion  and  a u t om a t ion
of the  transporta tion  cha in

Labour-in tensive  p rocess 
of p reparing wagons

Conducting m anual checks 
be fore  the  tra in  departs

Only one  group  of wagons 
can  be  m oved  a t a  tim e

Dispa tch ing and  sta ffing of 
locom otives
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• Clim a t e  n e u t ra lit y

• Gre a t e r  fle xib ilit y of the  shunting 
process a t the  m arsha lling yards
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Se lf-Prope lled  
Wagon

On e  o f t h e  b e s t  so lu t ion
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Me t h od  a n d  d e fin it ion
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Mu st  Ha ve
Initia tives tha t m ust not lack in  your product 

M

Sh ou ld  Ha ve
Essentia l in itia tives but not vita l in  your product

S

Cou ld  Ha ve
Initia tives tha t a re  n ice  to  have  in  your product 

C

Won ‘t  Ha ve
Initia tives tha t a re  not the  prioritie s in  your 

product 

W

De fin e d su b -sys t e m s for t h e a n a lys is :

Traction  
system

Braking 
System

Batte ry 
system

Data  m anagem ent & 
con trol system

Wagon  construction  & 
othe r sub-system s
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Be capable of heating

Support train run functions 
and train operation modes 
(TOM)

Regenerative braking

Be capable of cooling
Obstacle detection
Loading/unloading capabilities
Enable transportation of ILU's

Boosting capability at high speed
Supported distributed Power (DPS)

Ability to climb at least 1,25% grade

Power reserves to haul other wagons

Regenerative braking from high speed (120 km/h)

Tablet based read 
out/interface/HMI

Smart connectivity

Be able to work when the wagon is 
uncoupled or coupled into a consist

Energy supply to goods being transported
Ability to retrofit existing wagons
Autonomous driving (GoA3)
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Tra ct ion sys t e m re q u ire m e n t s
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Fu n d a m e n t a l e ffe ct s a n d  fo rce s
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Trave l longe r d istances in  m ore cha llenging cond itions
OR

Shunting, boosting and  regene ra ting

Maximization of attractiveness through 
consistent minimization of costs by 

concentration on the core applications 
of shunting, boosting and regenerating

Maximization of the range of potential 
applicability of the product in last mile 
applications through longer range and 

greater tractive effort

OR
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Resistances Specific powertra in requ irem ents
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Scenario  A Scenario  B

• Scenario de fined by Renfe and CEIT

• in a 700 m t ra ck in around 10-15 m inutes,

with n o s lop e gradien t and a loa d of

80 t on n e

• be tween 7 km / h a n d 20 km / h to fu lfill the

tim e requ irem ents, conside ring m axim um

acce le ra tions u p t o 0.25 m / s2

• a peak t o rq u e of 3000 Nm and a p e a k

p ow e r of 30 kW

• a t w o-m ot or approach (one per axle )

• a ir-cooled m otor system

• around 2 kWh

• Scenario defined by the DLR

• a tractive e ffort of approxim ate ly 30 kN would be

necessa ry, in particu lar in order for a 90-t on n e

wagon to start from a standstill in an 80 m cu rve

with a 1.25% gra d ie n t

• m ain ta in a speed of 25 km / h

• regenera tive braking at h igh speeds

• m otor power of a t le a s t 75 kW

• a t least 18 kWh of energy
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Fu r t h e r  con s id e ra t ion s
3



Fu r t h e r  con s id e ra t ion s

22

Scenario  A Scenario  B

• direct-d rive  so lu tion

• m otor d irectly coupled  to  

the  axle

• Rem oving heavy 

gearbox 

=> sim plifying the  layout and  

m in im izing drag

• high  torque  requ irem ents

• Gearbox needed

• ligh te r, faste r tu rn ing 

m otor

Concep tua l layou t of a  fu lly-in tegra ted  se lf-p rope lled  
bogie  be ing deve loped  a t the  DLR for scenario  B, with  
a ll necessary system s for conve rting a  conven tiona l 

wagon  to  an  SPFW, includ ing a  b rake  con tro l un it 
(BCU) and  whee l slide  p rotection  (WSP)
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Con clu s ion a n d  fu r t h e r w ork

• SPFWs: wide varie ty of use cases

 Bring d iffe ren t cha llenges and  requ irem ents

• 2 possib le  configura tions:

• Highly efficien t d irect d rive system , or

• Highly capab le geared drive system

• However, withou t add ing unnecessary cost or com plexity to the system

 Use  of standard  parts and  conven tiona l m ate ria ls

Ma jo r  a d va n ce s in  ra il fre igh t  se ct o r : Digita l Autom atic Couple r (DAC)
24



Th a n k you for lis t e n in g! 
Do you have any questions?
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