
 

IEC TS 61 375-2-4 

Edition  1 .0 201 7-02 

TECHNICAL 
SPECIFICATION 

 

Electronic railway equipment – Train communication network (TCN) –  

Part 2-4:  TCN application profile 

 

IE
C
 T
S
 6
1
3
7
5
-2

-4
:2
0
1
7
-0
2
(e

n
) 

  

  

® 

 

 

colour
inside

International  Electrotechnical  Commission

 



 

 

  

 TH IS PUBLICATION  IS  COPYRIGHT PROTECTED 

 Copyright © 201 7 IEC,  Geneva,  Switzerland   
 
Al l  rights  reserved.  Un less  otherwise specified ,  no part of th is  publ ication  may be  reproduced  or u ti l ized  in  any form  
or by any means,  electronic or mechanical ,  includ ing  photocopying  and  microfi lm,  wi thout permission  i n  wri ting  from  
ei ther IEC or IEC's member National  Committee i n  the country of the requester.  I f you  have any questions about I EC 
copyright or have an  enqui ry about obtaining  addi tional  rights  to this  publ ication,  please contact the  address below or 
your l ocal  I EC member National  Committee for further information.  

 

IEC Central  Office Tel . :  +41  22  91 9  02  1 1  
3,  rue  de Varembé Fax:  +41  22  91 9 03  00 
CH-1 21 1  Geneva 20 i nfo@iec.ch  
Swi tzerland  www. iec.ch  

 

About the IEC 
The I nternational  E lectrotechnical  Commission  (I EC) is  the  lead ing  g lobal  organization  that prepares  and  publ ishes 
I nternational  Standards for al l  electrical ,  electron ic and  related  technolog ies.  
 

About IEC publ ications   
The technical  content of IEC publ ications is  kept under constant review by the IEC.  Please make sure that you  have the 
latest ed ition,  a corrigenda or an  amendment m ight have been  publ ished.  
 

IEC Catalogue - webstore.iec.ch/catalogue 
The stand-alone appl ication  for consulting the entire 
bibl iographical  information on IEC International  Standards,  
Technical  Specifications,  Technical  Reports and  other 
documents.  Avai lable for PC,  Mac OS,  Android  Tablets and 
iPad.  
 

IEC publications search - www.iec.ch/searchpub 
The advanced search enables to find  IEC publ ications by a 
variety of criteria (reference number,  text,  technical  
committee,…).  I t also gives information on projects,  replaced 
and  withdrawn publ ications.  
 

IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on al l  new IEC publ ications.  Just Publ ished 
detai ls al l  new publ ications released.  Avai lable onl ine and 
also once a month by email.  

Electropedia - www.electropedia.org 
The world's leading onl ine dictionary of electronic and 
electrical  terms containing 20 000 terms and  definitions in 
English and French,  with  equivalent terms in 1 6 additional  
languages.  Also known as the International  Electrotechnical  
Vocabulary (IEV) onl ine.  
 

IEC Glossary - std.iec.ch/glossary 
65 000 electrotechnical  terminology entries in English and  
French extracted from the Terms and  Definitions clause of 
IEC publications issued since 2002.  Some entries have been 
col lected from earl ier publ ications of IEC TC 37,  77,  86 and 
CISPR.  
 

IEC Customer Service Centre - webstore.iec.ch/csc 
I f you wish to give us your feedback on this publ ication or 
need  further assistance,  please contact the Customer Service 
Centre:  csc@iec.ch.  
 

 

International  Electrotechnical  Commission

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC TS 61 375-2-4 

Edition  1 .0 201 7-02 

TECHNICAL 
SPECIFICATION 

 

Electronic railway equipment – Train communication network (TCN) –  

Part 2-4:  TCN application profile 

 

 

 

 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION   
ICS 45.060.01  

 

ISBN 978-2-8322-381 8-9 

 

  

  

® Registered  trademark of the International  Electrotechnical  Commission 

® 

 

   Warning!  Make sure that you  obtained this publication from an authorized distributor.  

 

colour
inside

International  Electrotechnical  Commission

 



 – 2  – I EC TS  61 375-2-4: 201 7  © I EC  201 7  

CONTENTS  

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

1  Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

2  Normative  references  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

3  Terms,  defi n i tions,  abbreviated  terms,  acronyms and  conventions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

3. 1  Terms  and  defin i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

3. 2  Abbreviated  terms  and  acronyms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

3. 3  Conven tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

3. 3. 1  Base  of numeric  values  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

3. 3. 2  Naming  conventions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

3. 3. 3  State  d iagram  conventions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

3. 3. 4  Elementary data  types  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

3. 3. 5  Derived  data  types  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4  Distribu ted  tra in  appl ications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4. 2  Function  in terface  for remote  con trol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

4. 3  General  appl ication  arch i tecture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

4. 4  Arch i tecture  model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

4. 5  Assignment of function  leader and  function  fol l ower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

4. 6  Communication  fl ow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

5  Address ing  and  data  format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

5. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

5. 2  Function  data  un i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

5. 2. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

5. 2. 2  Function  i denti fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

5. 2. 3  Channel  i den ti fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

5. 2. 4  Function  i nstance  i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

5. 2. 5  Function  con trol  i n formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

5. 2. 6  Function  l i fe  s i gn  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

5. 2. 7  Function  data  length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

5. 2. 8  Function  data  set  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

5. 2. 9  Sequence  numbers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

6  Transversal  functions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

6. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

6. 2  Function  tra in  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

6. 2. 1  Train  mode breakdown  structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

6. 2. 2  Train  mode propagation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

6. 2. 3  Operation  modes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

6. 2. 4  Train  modes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32  

6. 2. 5  Other tra in  modes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

6. 2. 6  Parameter tra in_mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

7  Appl ication  profi l es  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48  

7. 1  Door system  appl ication  profi le  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48  

7. 1 . 1  Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48  

7. 1 . 2  Door system  breakdown  structu re  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

7. 1 . 3  Door types  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

International  Electrotechnical  Commission

 



I EC TS  61 375-2-4: 201 7  © I EC  201 7  – 3  –  

7 . 1 . 4  Door appl ication  functional  breakdown  system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

7. 1 . 5  Door appl ication  degraded  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

7. 1 . 6  Door appl ication  specia l  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

7. 1 . 7  Door system  in teraction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

7. 1 . 8  Side  selecti ve  operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

7. 1 . 9  Door appl ication  behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61  

Annex A (normative)   Profi l e  data  defin i ti ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78  

A. 1  Eng ineering  un i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78  

A.2  Function  identi fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79  

Bibl i ography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88  

 

F i gu re  1  – I EC TS  61 375-2-4  as  a  l i nk between  the  functions  and  the  appl i cations  . . . . . . . . . . . . . . .  1 0  

Figure  2  – Remote  control  of a  process  via  the  function  i n terface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

Figure  3  – Arch i tecture  of a  d is tributed  appl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

Figure  4  – Arch i tecture  model  of a  d istributed  appl i cation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

Figure  5  – Communication  flow i n  the  d is tributed  appl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

Figure  6  – Example  function  i nstances  and  thei r re lations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

Figure  7  – Mapping  of function  i nstance  re lations  to  commun ication  i n frastructure  . . . . . . . . . . . . . . . .  20  

Figure  8  – Function  data  un i ts  embedded  i n  TRDP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

Figure  9  – Structure  of function  data  un i t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

Figure  1 0  – Structure  of function  data  un i t  header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

Figure  1 1  – I l l ustration  of channel  re lations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Figure  1 2  – Example  tra in  composi ti on  to  i l l ustrate  sequence  numbers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

Figure  1 3  – Example  sequence numbers  i n  coun ting  area  tra in  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

Figure  1 4  – Example  sequence numbers  i n  coun ting  area  closed  tra in  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Figure  1 5  – Example  sequence numbers  i n  coun ting  area  cons ist  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Figure  1 6  – Example  functional  sequence numbers  of veh icles  i n  coun ting  area  tra in  . . . . . . . . . . .  28  

Figure  1 7  – D istribution  s tructu re  for the  function  tra in  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

Figure  1 8  – Component structu re  of function  train  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

Figure  1 9  – Example  operation  modes  state  d iagram  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32  

Figure  20  – Example  tra in  modes  state  d iagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

Figure  21  – Parameter tra in_mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

Figure  22  – D istribution  s tructu re  of the  door appl i cation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

Figure  23  – Arch i tecture  of the  door system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

Figure  24  – Door types  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Figure  25  – Commun ication  path  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

Figure  26  – Commun ication  path  for i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

Figure  27  – Commun ication  path  for en try doors  of s l eeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

Figure  28  – Commun ication  path  for i n terconnecting  doors  of s l eeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . .  52  

Figure  29  – Commun ication  fl ow of tri ggers  for entry doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54  

Figure  30  – Commun ication  fl ow of tri ggers  for neighbouring  i n terconnecting  doors  . . . . . . . . . . . . . .  57  

Figure  31  – Neighbouring  cons ist  DCUs  for neighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . . . .  58  

Figure  32  – Commun ication  fl ow of tri ggers  for control  of in terconnecting  doors  of 
s l eeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59  

International  Electrotechnical  Commission

 



 – 4  – I EC TS  61 375-2-4: 201 7  © I EC  201 7  

Figu re  33  – S ide  selecti ve  parameterization  of triggers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61  

Figure  34  – State  mach ine  s tructure  of DCU  and  cons ist DCU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62  

Figure  35  – DCU  state  d iagram  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64  

Figure  36  – DCU  state  d iagram  for ne ighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67  

Figure  37  – DCU  state  d iagram  for i n terconnecting  doors  of s l eeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

Figure  38  – Consist DCU  state  d iagram  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

Figure  39  – Consist DCU  state  d iagram  for neighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . .  71  

Figure  40  – Consist DCU  state  d iagram  for i n terconnecting  doors  of s l eeping  cars  . . . . . . . . . . . . . . .  73  

Figure  41  – Train  DCU  state  d iagram  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75  

 

Table  1  – Channel  groups  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Table  2  – Control  i n formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

Table  3  – OperationModes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45  

Table  4  – TrainModes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

Table  5  – OtherTrainMode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48  

Table  6  – Operation  scenarios  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

Table  7  – Door appl ication  degraded  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

Table  8  – Door appl ication  specia l  mode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

Table  9  – Triggers  between  TCMS  and  train  DCU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Table  1 0  – Local  tri ggers  for the  tra in  DCU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Table  1 1  – Tri ggers  between  tra in  DCU  and  cons ist DCU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Table  1 2  – Triggers  between  cons ist  DCU  and  DCU  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Table  1 3  – Local  tri ggers  for the  DCU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Table  1 4  – Triggers  between  DCU  and  door. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Table  1 5  – Triggers  between  cons ist  DCU  and  consist  DCU  for neighbouring  
i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57  

Table  1 6  – Triggers  between  consist  DCU  and  DCU   for neighbouring  i n terconnecting  
doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58  

Table  1 7  – Triggers  between  cons ist  DCU  and  consist  DCU   for i n terconnecting  doors  
of s leeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59  

Table  1 8  – Triggers  between  cons ist  DCU  and  DCU   for i n terconnecting  doors  of 
s l eeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

Table  1 9  – DCU  state  defin i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

Table  20  – DCU  tri ggers  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65  

Table  21  – DCU  operations  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

Table  22  – DCU  state  defin i tions  for neighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

Table  23  – DCU  state  defin i tions  for i n terconnecting  doors  of s leeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . . .  67  

Table  24  – Consist DCU  state  defin i tions  for en try doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

Table  25  – Add i tional  cons ist  DCU  state  defin i ti ons  for entry doors  of s leeping  cars  . . . . . . . . . . . . .  69  

Table  26  – Consist DCU  Triggers  for entry doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70  

Table  27  – Consist DCU  Cond i tions  for entry doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70  

Table  28  – Consist DCU  Operations  for entry doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71  

Table  29  – Consist DCU  state  defin i tions  for neighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . .  71  

Table  30  – Consist DCU  Triggers  for ne ighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72  

International  Electrotechnical  Commission

 



I EC TS  61 375-2-4: 201 7  © I EC  201 7  – 5  –  

Table  31  – Consist DCU  Operations  for neighbouring  i n terconnecting  doors  . . . . . . . . . . . . . . . . . . . . . . . . .  72  

Table  32  – Consist DCU  state  defin i tions  for i n terconnecting  doors  of s leeping  cars  . . . . . . . . . . . . .  72  

Table  33  – Consist DCU  Triggers  for i n terconnecting  doors  of s l eeping  cars  . . . . . . . . . . . . . . . . . . . . . . . . .  73  

Table  34  – Consist DCU  Operations  for i n terconnecting  doors  of s l eeping  cars  . . . . . . . . . . . . . . . . . . . .  73  

Table  35  – Tra in  DCU  state  defin i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74  

Table  36  – Tra in  DCU  tri ggers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76  

Table  37  – Tra in  DCU  cond i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76  

Table  38  – Tra in  DCU  operations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77  

Table  A. 1  – Physical  quanti ties  (e. g .  1 6  b i t  i n teger type)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78  

Table  A. 2  – Physical  quanti ties  (other data  types)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79  

Table  A. 3  – L ist  of function  i denti fi ers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80  

Table  A. 4  – L ist  of sub-function  i denti fi ers  and  i nstance  i n fo  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83  

 

International  Electrotechnical  Commission

 



 – 6  – I EC TS  61 375-2-4: 201 7  © I EC  201 7  

I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
ELECTRONIC RAILWAY EQUIPMENT –  

TRAIN  COMMUNICATION  NETWORK (TCN)  –  
 

Part 2-4:  TCN  appl ication  profi le  
 

FOREWORD 

1 )  The  I n ternati ona l  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  obj ect  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern ing  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cations  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn i cal  commi ttees;  any I EC Nati ona l  Comm i ttee  i n terested  
i n  the  subject  d eal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC al so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zation  for Standard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ica l  matters  express,  as  nearl y as  poss ible,  an  i n ternationa l  
consensus  of opin i on  on  the  re l evant  subj ects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cati ons  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC  National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonabl e  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accurate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  un i form i ty,  I EC Nati onal  Commi ttees  undertake  to  app ly I EC Publ i cati ons  
transparen tl y to  the  maximum  extent  poss ib l e  i n  thei r national  and  reg ional  publ i cations.  Any d i vergence  
between  any I EC Publ i cati on  and  the  correspond ing  nati onal  or reg i ona l  publ i cation  shal l  be  cl earl y i nd icated  i n  
the  l atter.  

5)  I EC i tsel f does  not  provi de  any attestati on  of conform i ty.  I n dependent certi fi cation  bod i es  provi de  conform i ty 
assessment  services  and ,  i n  some areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es.  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agents  i ncl ud i ng  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC National  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC Pub l i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  possib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subj ect  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

The main  task of I EC  techn ical  comm ittees  is  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  comm ittee  may propose the  publ ication  of a  techn ical  
speci fication  when  

•  the  requ ired  support cannot be  obta ined  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subj ect i s  s ti l l  under techn ical  development or where,  for any other reason ,  there  is  the  
fu ture  bu t  no  immed iate  poss ib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  speci fications  are  subject to  review wi th in  th ree  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC TS  61 375-2-4,  wh ich  is  a  techn ical  speci fication ,  has  been  prepared  by I EC techn ical  
committee  9:  E lectrica l  equ ipment and  systems for ra i lways ,  i n  col laboration  wi th  U IC.  
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The  text of th is  techn ical  speci fication  i s  based  on  the  fol l owing  documents:  

Enqu i ry d raft  Report  on  voti ng  

9/2093/DTS  9/21 50A/RVC  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ical  speci fication  can  be  found  i n  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC  61 375  series,  publ ished  under the  general  ti tl e  Electronic railway 
equipment – Train  communication network (TCN) ,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  contents  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp : //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo  on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore print th is  document using  a  
colour printer.  
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INTRODUCTION  

I EC TS  61 375-2-4  defines  the  appl ication  profi l es  of the  Tra in  Commun ication  Network in  
order to  ach ieve  commun ication  between  software  appl ications  throughou t cons ist networks  
defined  i n  I EC  61 375-1  and  the  tra in  backbone defined  in  I EC 61 375-2-5.   

Th is  part of I EC  61 375  defines  the  requ i rements  for the  appl ications  commun icating  via  the  
data  transm ission  equ ipment of the  cons ists  throughou t the  cons ist networks  and  the  tra in  
backbones.  

The  pu rpose  of th is  part  of I EC 61 375  i s  to:   

•  fu l l y document the  communication  requ i rements  for a l l  tra in  appl ications,  a l i gn  them  and  
set  them  ou t i n  s tandard  form ,  

•  provide  gu ide l ines  for the  techn ical  solu tion  of communication  between  software  
appl ications  res id ing  on  the  same or on  d i fferent cons ists ,  wh ich  are  part  of a  train ,  and  
wh ich  are  connected  to  the  consist networks  and  the  train  backbones  i n  scope,   

•  define  tra in  appl ications  for certa in  functional i ties,  wh ich  are  i n  scope  of th is  part of 
I EC 61 375.  

 

International  Electrotechnical  Commission

 



I EC TS  61 375-2-4: 201 7  © I EC  201 7  – 9  –  

ELECTRONIC RAILWAY EQUIPMENT –  
TRAIN  COMMUNICATION  NETWORK (TCN)  –  

 
Part 2-4:  TCN  appl ication  profi le  

 
 
 

1  Scope 

This  part of I EC 61 375 appl ies  to  the  appl ications  i n  tra ins,  i . e.  i t  covers  the  appl ication  profi l e  
for functions  be long ing  to  the  Tra in  Control  and  Mon i toring  System  (TCMS).  The  appl ication  
profi le  i s  based  on  the  TCN  communication  system  for the  data  communication  between  
cons ists  of the  sa id  tra ins.  Th is  document provides  for a  data  i n terface  wi th  parameters  and  
addressing  of TCMS functions  based  on  the  commun ication  profi le  la id  ou t  i n  I EC  61 375-2-3.  

Th is  document i s  appl icable  i n  ro l l ing  s tock requ i ri ng  i n teroperable  coupl i ng  and  uncoupl i ng .  
Th is  part of I EC  61 375 may be  add i tional l y appl icable  to  closed  tra ins  and  mu l tip le  un i t tra ins  
when  so  agreed  between  purchaser and  suppl ier.  

The  appl icabi l i ty of th is  part of I EC 61 375  to  the  tra in  communication  network technolog ies  as  
defined  a l lows  for i n teroperabi l i ty of i nd ividual  consists  wi th in  trains .   

The  data  communication  systems  ins ide  consists  are  not covered  by th is  document and  are  
g i ven  on l y as  example  solu tions  to  cope  wi th  the  sa id  TCN .  I n  any case,  proof of compatib i l i ty 
between  a  proposed  tra in  backbone and  a  proposed  consist network wi l l  have  to  be  brough t 
by the  suppl ier.  

Specia l  backup functions,  wh ich  are  used  i n  cases  when  the  tra in  backbone  i s  in  a  degraded  
cond i ti on  are  not i n  the  scope  of th is  document.   
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Figure 1  – IEC  TS  61 375-2-4 as  a  l ink between  the functions  and  the appl ications  

As i l l ustrated  i n  F igure  1  the  purpose  of th is  part  of I EC  61 375 i s  to  create  a  general  model  
that describes  i n  a  functional  way the  remote  con trol  of TCMS functions  l i ke  “provide  access  
and  egress”.  Th is  document makes  d i rect reference to  I EC  61 375-2-3,  wh ich  covers  data  
transm ission  on  the  Ethernet tra in  backbone (ETB)  and  speci fi es  the  functions  between  the  
consists  concerned  (e. g .  l ocomotives,  mu l ti p le  un i ts  and  dri ving  tra i lers)  i ncl ud ing  the  ru les  to  
set up  the  necessary data  te legrams for transm iss ion  and  process .  

Th is  document speci fi es  the  appl ication  profi les  covering  the  tra in  functions  to:   

a)  provide  access  and  egress;  

b)  con trol  traction ;  

c)  con trol  brake;  

d )  provide  d iagnostics.  

NOTE  Functions  b)  to  d )  wi l l  be  covered  i n  a  fu tu re  revi s ion  of th i s  document.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl ies.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclu d ing  
any amendments)  appl i es.  

I EC 61 375-1 ,  Electronic railway equipment – Train communication network (TCN)  – Part 1 :  
General architecture  
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I EC 61 375-2-1 ,  Electronic railway equipment – Train communication network (TCN)  –  
Part 2-1 :  Wire Train Bus (WTB)  

IEC 61 375-2-3,  Electronic railway equipment – Train communication network (TCN)  –  
Part 2-3: TCN communication profile  

3 Terms,  defin i tions,  abbreviated  terms,  acronyms and  conventions  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  i n  I EC  61 375-1  and  the  
fol lowing  appl y.  

I SO  and  I EC  main ta in  term inolog ical  databases  for use  in  standard ization  at the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp : //www.electroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai lable  at h ttp : //www. iso.org/obp  

3. 1 . 1   
al l  doors  of consist  CLOSED 
each  s i ng le  door of the  cons ist i s  cl osed  

Note  1  to  en try:  Th i s  state  i s  s i de  selecti ve.   

3. 1 .2   
al l  doors  of consist  LOCKED  

each  s i ng le  door of the  cons ist i s  l ocked  

Note  1  to  en try:  Th i s  state  i s  s i de  selecti ve.   

3. 1 .3   
al l  doors  of train  CLOSED  
al l  doors  of each  cons ist  are  closed  

Note  1  to  en try:  Th i s  state  i s  s i de  selecti ve.   

3. 1 .4   
al l  doors  of train  LOCKED  

al l  doors  of each  cons ist  are  locked  

Note  1  to  en try:  Th i s  state  i s  s i de  selecti ve.   

3. 1 .5   
appl ication  profi l e  
defined  standard ized  set of services  or functions  offered  to  the  appl ication  processes  for 
i n formation  exchange wi th  speci fied  data  formats  and  data  processing   

3. 1 .6   
CLOSE 

action  to  j uxtapose  the  door to  i ts  frame,  to  obstruct an  en trance  or open ing  

3 . 1 . 7   
consist  FAILURE  
the  cons ist i s  defi ned  in  fa i l u re  state  when  the  consist  DCU  con trol  function  or commun ication  
is  i n  fai l u re  

Note  1  to  en try:  Fai l u re  detection  may be  real i zed  by sel f-d i agnosti c  of the  consist  DCU  or by  function  supervis i on  
of consist  DCU  by the  tra in  DCU  (e. g .  process  data  s i nk t ime  supervis ion ).  
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3. 1 .8   
door ATTENDED 
sing le  door wh ich  remains  acti ve  and  open  after the  crew man ipu lator associated  wi th  i t  (e. g .  
square  key)  has  remotel y commanded  a l l  the  other doors  of the  tra in  to  cl ose   

3. 1 .9   
door CLOSED  
the  door i s  defi ned  closed  when  the  door is  ad jacent to  i ts  frame and  the  mechan ical  l ocking  
device  i s  not i n  effect,  making  poss ib le  the  mechan ica l  open ing  of the  door i tsel f 

Note  1  to  en try:  I n  th i s  cond i ti on  i t  i s  poss ible  to  move  the  door e l ectri cal l y or pneumatical l y.  

3. 1 . 1 0   
door OUT OF  ORDER 

when  at  least  one  of the  fol lowing  cond i tions  appl ies:  

a)   the  l i nk to  the  remote  con trol  i s  fa i l i ng ;  

b)   the  door cannot be  control l ed  l ocal l y 

3. 1 . 1 1   
door ISOLATED  
when  i t  i s  cl osed  and  mechan ica l l y l ocked  by means  of the  appropriate  mechan ical  cl osure  
device  

Note  1  to  en try:  I n  th i s  cond i ti on  the  door i s  permanentl y cl osed  and  l ocked  and  i t  cannot be  moved  i n  any way.  

Note  2  to  en try:  I n  th i s  cond i ti on  the  i n ternal  emergency hand le  and  the  ou ts ide  one  have  no  effect  on  the  
open ing  of the  door.  

3. 1 . 1 2   
ISOLATE  door 
to  close  and  mechan ical l y l ock the  door and  l eave  the  door unable  to  execute  any operation  
command  

Note  1  to  en try:  I SOLATE  door uses  mechan ical  methods  i n  case  of door mal function .  For example  the  door 
i solation  device  i s  l ocated  on  the  door l eaf,  i t  i s  accessib le  from  i ns ide  and  /or ou ts i de  via  a  square  (or tri angu l ar)  
key l ock.  

3. 1 . 1 3   
door LOCKED  
the  door i s  defi ned  l ocked  when  the  physical  door i s  ad j acent to  i ts  frame and  the  mechan ical  
l ocking  device  i s  i n  effect,  making  i t  imposs ib l e  to  open  the  door mechan ica l l y 

Note  1  to  en try:  I n  th i s  cond i ti on  i t  i s  impossible  to  move  the  door physical l y.  

3. 1 . 1 4   
door OPENED  
the  door is  defined  as  opened  when  i t  i s  not ad j acent to  i ts  frame and  the  entrance  is  not  
b locked  

Note  1  to  en try:  I n  th i s  cond i ti on  i t  i s  ready to  accept a  cl os i ng  command .  

3. 1 . 1 5   
driving  trai ler 
veh icle  wi th  a  d ri vi ng  cab  at l east at one  end  of the  veh icle  from  wh ich  the  traction  and  
braking  functions  of a  tra in  can  be  con trol l ed  

3. 1 . 1 6   
functional  address  

un ique  identi fication  for a  function  
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3. 1 . 1 7   
l ead ing  veh icle  
veh icle,  wh ich  is  e l ected  by a  communication  service  of I EC 61 375-2-3  and  wh ich  con trols  the  
movements  of the  tra in  

3. 1 . 1 8   
locomotive  
motor veh icle,  not form ing  part  of a  tra in-un i t and  not carrying  a  payload ,  i n tended  to  move  
other veh icles  

[SOURCE:  I EC 60050-81 1 : 201 7,  81 1 -02-06]  

3. 1 . 1 9   
OPEN  

action  to  move  the  physical  door and  create  an  entrance  

3 . 1 .20   
passenger coach  

passenger carrying  veh icle  wi thout i ts  own  propu ls ion  system  

3. 1 .21   
shoegear 

tra in  equ ipment to  transfer e lectric current  from  the  th i rd  ra i l  

Note  1  to  en try:  I t  i s  usual l y mounted  on  bog ies .  

3. 1 .22   
traction  un i t  

veh icle  wi th  i ts  own  power equ ipment  

3. 1 .23   
veh icle  

sing le  i tem  of rol l i ng  s tock 

Note  1  to  en try:  Examples  of a  s i ng le  i tem  of rol l i n g  stock i ncl ude  a  l ocomotive,  a  coach  and  a  wagon .  

[SOURCE:  I EC 60050-81 1 : 201 7,  81 1 -02-02]  

3.2  Abbreviated  terms  and  acronyms  

ASC Automatic Speed  Control  

ASN . 1  Abstract Syn tax Notation  1  

DAC Driver Acti vi ty Control  

DB  Deutsche  Bahn  (German  Rai lways)  

DCU  Door Con trol  Un i t  

DDU  Driver D isplay Un i t  

DMU  Diesel  Mu l tip le  Un i t  

ED  End  Device  

EMU  E lectric Mu l tip le  Un i t  

ENUM  Enumeration  

ETB  Ethernet Tra in  Backbone  

ETCS  European  Train  Control  System  

FI  Function  I n terface  

HM I  Human  Mach ine  I n terface  
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HV H igh  Vol tage  

HVAC Heating  Venti lation  and  Air Cond i tion ing  

ID  I denti fication  

IP  I n ternet  Protocol  

LV Low Vol tage  

MD  Message  Data  

OSI  Open  System  I n terconnection  
NOTE  A un i versal  commun ication  model  i s  d efi ned  i n  I SO/I EC 7498.  

PD  Process  Data  

PDU  Protocol  Data  Un i t  

SNCF  Société  Nationale  des  Chem ins  de  fer Français  (French  National  Rai lways)  

TBN  Train  Backbone  Node  

TCMS  Train  Control  and  Mon i toring  System  

TCN  Train  Communication  Network 

TRDP Train  Real  t ime Data  Protocol  

TTDB  Train  Topology Data  Base  

UDP User Datagram  Protocol  

U IC  Un ion  I n ternationale  des  Chem ins  de  Fer ( I n ternational  Un ion  of Rai lways)  

UML Un i fied  Model l ing  Language  

WC Water C loset  

WSP Wheel  S l i de  Protection  

3.3  Conventions  

3.3. 1  Base of numeric  values  

This  document uses  a  decimal  representation  for a l l  numeric va lues  un less  otherwise  noted .   

Analog  and  fractional  va lues  include  a  comma.   

EXAMPLE  The  vol tage  i s  20, 0  V.  

Binary and  hexadecimal  va lues  are  represented  using  the  ASN . 1  ( I SO/I EC 8824)  convention .  

EXAMPLE  Decimal  20  coded  on  8  b i ts  =  ‘ 0001  01 00’B  =  ‘ 1 4 ’H .  

3.3.2  Naming  conventions  

Keywords  are  wri tten  wi th  a  capi ta l  l etter at the  beg inn ing .   

I f the  keyword  name is  composed  of mu l ti p le  words,  the  d i fferent words  are  un i ted  wi th  a  
space  and  each  word  beg ins  wi th  a  capi ta l  l e tter.  

EXAMPLES  “Trai n  Backbone” ,  “Consist” ,  “Consist  Network” .  

Parameters  are  wri tten  wi th  a  capi ta l  l etter at  the  beg inn ing .   

I f the  parameter name i s  composed  of d i fferent words,  the  d i fferent parts  of the  name are  
un i ted  wi thou t a  space and  each  word  beg ins  wi th  a  capi ta l  l etter.  

EXAMPLE  “NumberOfConsists“ .  
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3.3.3  State  d iagram  conventions  

State  d iagrams  are  accord ing  to  the  notation  of UML  state  mach ines .  

3.3.4  Elementary data types  

Elementary data  types  are  used  as  defined  i n  I EC  61 375-2-1 .  

3.3.5  Derived  data  types  

Derived  data  types  consist of e l ementary data  types,  l i ke  for i nstance  enumerations  and  
structu res.  Derived  data  types  are  implementation  dependent;  they are  main l y user-  or 
manufacturer speci fic  data  types .  

The  enumerated  data  type  declarations  (ENUM)  constrain  the  value  of any data  e lement of 
that type  to  one  of the  va lues  g i ven .  

4 Distributed  train  appl ications  

4.1  General  

The technology of the  various  traction  un i ts  wi th in  the  various  ra i lway operators  can  be  very 
d i fferent,  cons idering ,  for example,  the  setti ng  up  of the  traction  power (con tact breakers,  
swi tch  gear,  converters)  and  i ts  con trol  (re lay l og ic,  analogue  and  d i g i ta l  e l ectron ic 
equ ipment,  m icroprocessors).  A s im i lar s i tuation  exists  e. g .  for doors  provid ing  external  
access  to  the  tra in  for the  passengers.   

4.2  Function  i n terface  for remote  control   

Because of the  existing  techn ical  d i fferences,  there  are  a lso  l arge  d i fferences  in  the  input and  
ou tpu t s i gnals  of the  con trol  equ ipment.  Therefore  i t  i s  not poss ib le,  i n  most cases,  to  use  the  
s ignals  transm i tted  over the  tra in  backbone to  d i rectl y con trol  the  equ ipment or to  obtain  
these  s i gnals  d i rectl y from  the  control  equ ipment.  Consequen tl y the  remote  function  control  
process  needs  to  communicate  via  a  standard ized  function  i n terface,  wh ich  ensures  the  
access  to  the  remote  door function  process  

Figu re  2  shows  as  an  example  a  common  s i tuation ,  when  operating  a  tra in :  One  of the  tra in ’s  
dri ver cabs  on  e i ther end  i s  the  activated  cab  in  the  lead ing  veh icle.  I n  th is  cab  the  train  d ri ver 
is  con trol l i ng  the  tra in ’s  movement by actuating  e . g .  the  traction  l ever.  The  command,  
generated  by moving  the  traction  l ever on  the  d ri ver’s  desk,  sampled ,  and  received  by one  
traction  function  (cal l ed  function  con trol )  and  propagated  throughout the  tra in  via  the  tra in  
backbone to  a l l  other traction  functions  via  the  comm  proxy control l ing  l ocal l y the  speci fic  
traction  subsystems.  These  processes,  wh ich  are  con trol l i ng  the  traction  subsystems  in  each  
cons ist or veh icle  are  cal l ed  function  process  i n  F igure  2 .   
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Figure 2  – Remote  control  of a  process  via  the  function  i n terface  

I n  F igure  2  the  scenario  i s  shown  for the  example  of two driving  cabs  at each  end  of the  tra in ,  
one  cab  in  l ead ing  operation  and  the  other cab  i n  unattended  and   l ed  operation .  For th is  
remote  control  of functions,  a  set of s i gnals,  a  so-cal led  function  i n terface,  defi nes  the  
necessary set of data  for a  function  to  fu l fi l  i ts  characteristic action  i n  the  in tended  manner.  
The  way to  transm i t th is  set of s ignals  via  the  ETB is  defi ned  as  the  commun ication  i n terface  
for the  tra in  backbone  communication  defined  i n  I EC  61 375-2-3.  These  transm i tted  s ignals  
need  to  be  trans lated  i n  each  cons ist  i n  order to  work wi th  the  actual  con trol  equ ipment of the  
re lated  subsystems.  F igu re  2  shows  th is  process,  whereas  the  tra in  backbone  communication  
is  the  synonym  for the  data  connections  via  the  tra in  backbone and  the  i nd ividual  consist  
networks.  

L ike  the  presented  remote  traction  con trol  function  in  F igure  2  above,  there  are  add i tional  
remote  functions  i n  a  tra in ,  e. g .  control l ing  doors,  HVAC,  exterior l i gh ti ng ,  brakes.  Thus  a  
commun ication  l i nk i s  establ ished  between  the  appl ication  function  processes  accord ing  to  
ru les  la i d  ou t  i n  th is  document.  

4.3  General  appl ication  arch i tecture  

The network arch i tecture  accord ing  to  I EC  61 375-1  defi nes  the  framework and  constrain ts  for 
d istribu ted  appl ications  i n  a  tra in .  F igure  3  i l l ustrates  th is  arch i tecture  wi th  a  generic  
appl ication .   
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Figure 3  – Archi tecture  of a  d istributed  appl ication   

A tra in  i s  composed  by cons ists.  Each  consist conta ins  a  cons ist network,  wh ich  i s  connected  
via  a  tra in  backbone node  (TBN)  to  the  train  backbone,  wh ich  provides  the  commun ication  
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i n frastructure  for the  tra in  wide  communication .  Train  backbone,  cons ist network,  TBN  are  the  
basic  components  of the  tra in  commun ication  network (TCN)  accord ing  to  I EC 61 375 series.  

The  generic function  i s  composed  of:  

a)  a  function  leader wh ich  i s  responsib le  to  con trol  the  function  by s timu lation  of the  function  
fol l owers  (commands)  and  to  receive  the  reactions  from  the  function  fol lowers  (status) ;  

b)  one  or more  function  fol l ower(s) ,  a t  most one  per cons ist network,  wh ich  i s  responsib le  to  
receive  the  commands  from  the  function  leader and  to  stimu late  the  function  devices.  The  
received  reactions  from  the  function  devices  are  cumu lated  by the  function  fol l ower and  
provided  as  function  status  of the  consist to  the  function  leader;  

c)  one  or more  function  device(s) ,  wh ich  are  receiving  the  commands  from  the  function  
fol l ower,  execute  the  function  operations  and  report  the  resu l ts  to  the  function  fo l l ower.   

These  parts  of the  appl ication  are  d is tribu ted  over the  cons ists  of the  train .  D i fferen t parts  of 
the  appl ication  in  d i fferen t cons ists  can  communicate  on l y via  the  TCN .  

For i n teroperabi l i ty of cons ists  on l y the  communication  between  function  l eader and  function  
fol l ower i s  re levan t.  The  i n teraction  between  function  fo l l ower and  function  device  is  provided  
as  i n formation  for better understand ing  of the  behaviour of the  appl ication .   

Th is  techn ical  speci fication  does  not requ i re  the  cons ist network as  communication  
i n frastructure  between  function  fol lower and  function  device.  There  may be  any connection ,  
e. g .  wi red  by s imple  e lectric l i nes.  

4.4 Arch i tecture model  

Figu re  4  shows  a  graph ical  representation  of the  d istributed  appl ication ,  wh ich  i s  used  to  
model  the  communication  flow (see  4. 6) .  

function  leader

function  fol lower

function  device

1 . .*

1 . . *

application  interface 

(mandatory control/status)

application  diagnostic interface

(conditional)
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Figure 4  – Archi tecture  model  of a  d istributed  appl ication   

The  parts  of the  appl ication  need  to  cooperate  to  fu l fi l  the  requested  function .  Consequentl y  
these  parts  are  source  and  s ink of tri ggers,  wh ich  stimu late  th is  cooperation .  
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There  shal l  be  one  Function  Leader,  wh ich  provides  i n terfaces  for the  TCMS:  

a)  an  appl ication  i n terface  to  execute  the  control  the  operations  and  to  get the  status  of the  
appl ication ;  

b)  cond i ti onal  an  appl ication  d iagnostic i n terface  for add i ti onal  i n formation  abou t the  s tatus  
of the  appl ication ,  i f there  i s  such  i n formation .  

The  function  l eader shal l  communicate  wi th  the  function  fol lower as  agent for the  cons ist.  The  
function  leader shal l  not  assume a  speci fic implementation  of the  parts  of the  appl ication  
i nside  a  cons ist.  

NOTE  There  i s  no  d i rect  commun ication  between  the  function  l eader and  the  function  devices.  

The function  fo l l ower shal l  be  responsib le  to  con trol  the  appl ication  operation  ins ide  a  cons ist.  
For i n teroperabi l i ty the  function  fol l ower shal l  not expose implementation  deta i l s  of the  consist 
to  the  function  l eader.  

4.5  Assignment  of function  l eader and  function  fol lower 

I n  order to  communicate  between  e. g .  a  push  bu tton  i n  the  d river’s  cab,  wh ich  cal ls  “ re lease  
a l l  l eft doors”  and  the  function  “re lease  door”  i n  each  cons ist,  the  fo l lowing  arch i tecture  is  
chosen  (see  4. 4):  The  function  door con trol  i s  spl i t  wi th in  a  tra in  i n to  one  tra in  function  l eader 
and  one  or more  function  fol l owers  wh ich  are  responsible  to  con trol  the  i nd ividual  doors  i n  
each   cons ist.  The  function  l eader is  responsible  for the  commun ication  wi th  the  subord inate  
function  fol lowers.  

The  ro les  function  l eader and  function  fo l lower are  implemented  in  function  carriers  i ns ide  the  
cons ists.  Normal l y the  function  leader i s  l ocated  i n  the  l ead ing  consist.  I f a  tra in  contains  two  
cons ists  at both  ends,  wh ich  can  get l ead ing ,  then  there  are  two function  carriers ,  wh ich  can  
host the  function  leader.   

For each  function  a  mechan ism  is  needed ,  to  ass ign  the  function  l eader and  the  function  
fol l owers.  Th is  mechan ism  can  be  based  on  the  d ynam ic properties  (e. g .  Lead ing )  i n  the  
TTDB.  Th is  mechan ism  i s  defi ned  in  the  description  of the  speci fic  appl ication  profi l e.  

4.6  Commun ication  flow 

Figure  5  i l l ustrates  th i s  commun ication  flow i n  the  d istributed  appl ication .  On l y the  
communication  between  function  l eader and  function  fol lower is  i n  the  scope  of th is  
document.  
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Figure 5  – Communication  flow in  the  d istributed  appl ication  

To execu te  an  appl ication  operation ,  the  TCMS triggers  the  function  leader wi th  the  
appropriate  command .  

The  function  l eader triggers  a l l  i ts  function  fol l owers  i n  the  correspond ing  cons ists  (networks)  
by send ing  the  appropriate  te legram .  

Each  function  fol lower tri ggers  the  function  device  of the  appl ication  by the  appropriate  
command  to  perform  the  requested  operation  and  receives  the  reaction  (status)  from  the  
function  device.  

The  function  fol lower receives  and  cumu lates  the  status  from  a l l  i ts  function  d evices  and  
reports  th is  cumu lated  status  to  the  function  l eader.  

The  function  leader receives  and  cumu lates  the  status  from  al l  i ts  function  fol lowers  and  
reports  th is  cumu lated  status  to  the  TCMS.  

5 Addressing  and  data format 

5.1  General  

Accord ing  to  4 . 3 ,  a  function  i s  d is tribu ted  across  the  tra in .  From  an  appl ication  poin t of view 
the  function  i s  treated  as  a  un i ty,  and  the  detai l s  of the  commun ication  are  h i dden .  F igure  6  
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i l l ustrates  the  pri ncip le  of the  parts  (function  i nstances)  of a  function  g roup  and  the  re lations  
between  the  function  i nstances.  A function  i nstance  can  be,  e. g .  a  function  l eader or a  
function  fol lower.  The  function  i nstance  re lations  beg in  and  end  at the  function  i n terfaces  (F I )  
of the  function  i nstances.  

function  

instance
FI

FI
function  

instance

function  

instance
FI

function  group

e.g.  function  

leader
e.g.  function  

fol lower

func
tion

 ins
tanc

e re
latio

ns

 
IEC 

Figure 6  – Example  function  instances  and  their relations  

Figure  7  shows the  mapping  of the  function  i nstance  re lations  to  the  communication  
i n frastructure.  The  function  i nstance  re lations  are  supported  by l og ica l  function  channels ,  
wh ich  h ide  the  implementation  of the  data  transfer.  
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Figure 7  – Mapping  of function  instance  relations  to  communication  in frastructure  

The channels  perm i t the  model l i ng  of fine  g rained  function  i nstance  re lationsh ips.  To  
unambiguous l y i den ti fy a  function  channel ,  i t  i s  necessary to  speci fy:  

a)  the  function  group  i tsel f,  (e. g .  door control ) ;  

b)  the  kind  of function  i nstance  relation  (e. g .  function  l eader communicates  wi th  function  
fol l ower);  
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c)  a  speci fic function  i nstance  or a  group of function  instances  (e. g .  function  i nstance  i n  
second  veh icle  or a l l  function  fol lowers) .  

To  locate  the  function  i nstances  i n  the  tra in  the  static and  d ynam ic properties  stored  i n  the  
TTDB are  used .  S ince  a  tra in  may be  composed  of closed  trains  or of consists  wi th  veh icles,  i t  
i s  possib le  to  speci fy a  function  i nstance  by i ts  pos i ti on  i n  the  train ,  closed  tra in  or cons ist.  
The  needed  in formation  i s  stored  i n  the  TTDB a lso.  

The  function  i nstances  exchange thei r data  via  the  function  channels  in  function  data  un i ts .  
S ince  the  amount of data  per function  data  un i t  i s  general l y smal l  compared  wi th  the  overhead  
of TRDP,  mu l ti p le  function  data  un i ts  shal l  be  packed  in  one  TRDP te legram .  

Figu re  8  i l l ustrates  that the  transport service  provider protocol  data  un i t (TSP-PDU)  con tains  
the  process  data  i n  a  tra in  real time data  protocol  data  un i t (TRDPDU),  accord ing  to  
I EC 61 375-2-3.  Th is  TRDPDU  contains  one  or more  function  data  un i ts  (FDU)  in  order to  
provide  an  efficient communicati on  l i nk between  the  function  i nstances.  One  FDU  con ta ins  the  
function  speci fic s ignals  for one  function  channel .  Each  header con trols  the  hand l ing  
accord ing  to  the  level  of protocol  and  i s  precedes  each  of the  data  un i ts .   

header transport service provider protocol  data unit (TSP – PDU)

. . . . . . . .

TRDPDU function data set contains 1 . .n  function data unit (FDU)

function  data (FDU)

header train  realtime data protocol  data unit (TRDPDU)process data (TRDP)

transport (UDP)

TSP-PDU  contains 1  TRPPDU

function  
data unitheader

function  
data unitheader

function  
data unitheader
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Figure 8  – Function  data un i ts  embedded  in  TRDP 

5.2  Function  data un i t  

5. 2. 1  General  

The function  i nstances  exchange thei r data  via  the  function  channels.  Each  function  channel  
shal l  be  associated  wi th  one  function  data  un i t.  F i gure  9  i l l ustrates  the  s tructure  of a  function  
data  un i t.   
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Figure 9  – Structure  of function  data  un i t  

Figure  1 0  i l l ustrates  the  structu re  of a  function  data  un i t  header.  
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Figure 1 0  – Structure of function  data un i t  header 

STRUCT_FUNCTI ON_DATA_HEADER: : =  STRUCT  

  {  

  FunctionId  UNSI GNED8    - -  function  group  identification   

  FunctionSubId UNSI GNED4    - -  function  s ub-group  identification   

  ChannelI d  UNSI GNED1 2   - -  channel  s pecification  

  I nstanceInfo   UNSI GNED8    - -  additional  function  instance  

            address ing  info  

  ControlI nfo   BI TSET8    - -  control  bits  

  Li feSign   UNSI GNED8    - -  s equence  counter  used as  life  s ign  

  DataLength   UNSI GNED16   - -  l ength  of  data  block  

  }  

 

S TRUCT_FUNCTI ON_DATA: : =  S TRUCT  

  {  
  Header    S TRUCT_FUNCTI ON_DATA_HEADER --  header  information   

  DataSet    UNSI GNED8 [ Header. DataLength]  --  function  data  block 

  }  

For speci fication  of structures  STRUCT_FUNCTI ON_DATA  and  STRUCT_FUNCTION_DATA_HEADER  
refer to  5 . 2 . 2  to  5 . 2 . 8.  

5.2.2  Function  identi fication  

The  function  i den ti fication  Function I d  shal l  i den ti fy the  function  group  accord ing  to  Table  A. 3  
i n  C lause  A. 2 .  The  function  i den ti fication  FunctionSubI d  shal l  i den ti fy the  function  sub-group  
wi th in  a  function  g roup accord ing  to  Table  A. 4  i n  Clause  A. 2.   

Example  1 :  Function I d  '92 'H  refers  to  External  doors .  

Example  2 :  Function I d  ‘22 ’H ,  FunctionSubI d  ‘2 ’H ,  I nstanceI nfo  1  refers  to  function  i nstance  
class   “AC_outer”  (main  ci rcu i t breaker AC exterior section)  i n  sub-function  “Energy main  
ci rcu i t breaker”  i n  function  group  “Power suppl y” .  

5.2.3  Channel  identi fication  

For one  function  /  sub-function  i den ti fication  one  or more  channels  may exist.  One  channel  
sha l l  carry a l l  s ignals  of the  same pa ir of sender and  receiver.  

The  combination  of function  / sub-function  i denti fication   and  channel  i den ti fication  Channel I D  
shal l  un iquel y i den ti fy a  channel  between  function  i nstances.   

NOTE  1  The  channel  impl i ci tl y defi nes  sender and  receiver.  

The channels  shal l  support  the  fol l owing  channel  re lations,  see  F igure  1 1 :  

a)  poin t-to-poin t;  

b)  one-to-many,  wi th  same data  for a l l  receivers;  

c)  one-to-many,  wi th  speci fi c data  for each  receiver;  

d )  many-to-one,  wi th  speci fi c data  from  each  sender.  
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Figure 1 1  – I l lustration  of channel  relations  

To al l ocate  the  channels  to  the  i n tended  pa irs  of sender and  receiver,  they shal l  be  ass igned  
to  channel  groups  accord ing  Table  1 :  

Table  1  – Channel  groups  

Channel  g roup  Sender l evel  Receiver l evel  Communication  relation  

A train  cl osed  tra in  function  l eader on  tra in  l evel  to  function  fol l ower on  
cl osed  tra in  l evel  

B  cl osed  tra in  veh icle  function  l eader on  cl osed  tra i n  l evel  to  functi on  fol l ower 
on  veh icl e  l evel  

C  train  veh icle  function  l eader on  tra in  l evel  to  function  fol l ower on  
veh icle  l eve l  

D  train  train  function  l eaders  on  tra i n  l eve l  (e . g .  function  l eadersh ip  
negotiati on )  

E  cl osed  tra in  cl osed  tra in  function  l eaders  on  cl osed  trai n  l evel  (e. g .  fu nction  
l eadersh ip  negoti ati on)  

F  cl osed  tra in  cl osed  tra in  from  peer to  peer i n  whole  tra i n   

G  veh icle  veh icle  from  peer to  peer restri cted  to  cl osed  tra in  boundaries  

H  veh icle  veh icle  from  peer to  peer i n  whole  tra i n   

NOTE  Peer may be  e i ther a  function  l eader or fu nction  fo l l ower.  

 

For the  channel  groups  A,  B  and  C,  the  function  leader res ides  on  the  superord inated  l evel .   

The  impact of function  communication  depends  on  the  used  channel  g roup.  For example,  i n  a  
mu l tip le  un i t tra in ,  commun ication  wi th in  channel  group  A wi l l  affect the  whole  tra in ,  bu t  
communication  wi th in  channel  group B  wi l l  affect on l y one  closed  tra in  of the  mu l ti p le  un i t  
tra in .  
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Channel  g roups  D  and  E  are  provided  for function  leader cand idate  to  function  l eader 
cand idate  communication ,  e. g .  negotiation  of a  function  l eader (see  a lso  4. 5).  

Channel  groups  F ,  G  and  H  are  provided  for peer-to-peer communication  between  function  
leaders  on  closed  train  l evel  or between  function  fo l l owers  on  a  veh icle  l evel .  

NOTE  2  The  channel  i den ti fi cation  defi nes  the  h i erarch ica l  l evel s  ( tra in ,  cl osed  trai n ,  veh icle)  of sender and  
recei ver.  For example,  the  channel  from  sender exteri or d oor function  l eader on  trai n  l evel  to  a l l  recei ver function  
fol l ower on  veh icle  l evel .  

The channels  are  un id i rectional .  The  channel  for the  reverse  communication  d i rection  shal l  be  
ass igned  to  the  same channel  group.  

Furthermore  the  channels  shal l  be  d ivided  in  two  channel  i n teroperabi l i ty g roups :  

e)  i n teroperable  channels;  

f)  pri vate  channels .  

The  in teroperable  channels  are  used  by the  communication  of appl ications  defined  by th is  
document.  These  channels  shal l  not be  used  for other purposes  as  assigned  in  th is  
document.  

The  private  channels  can  be  used  for communication  of proj ect or operator speci fic  
appl ications  or for appl ications  wh ich  have  no  need  for i n teroperabi l i ty,  for example  
appl ications  inside  a  closed  tra in .  These  channels  wi l l  never be  assigned  to  the  group of 
i n teroperable  channels  i n  the  fu ture.  

5.2.4  Function  instance information  

The instance  in formation  I nstanceI nfo  shal l  be  i n terpreted  depend ing  on  the  control  b i t  
UserDatasetContent:  

a) UserDatasetContent  =  “Structu re”  
1 . . 1 27:  the  number of the  function  i nstance  i n  the  re lated  counting  area  (see  5 . 2 . 9. 1 ),  
coun ted  accord ing  to  the  ru les  in   5 . 2 . 9 .  
0 :  refers  to  a l l  i nstances  i n  the  counting  area.  

The  i nstance  number i den ti fi es  the  affected  i nstance  e i ther as  sender or as  receiver,  
depend ing  on  the  d i rection  of the  associated  channel .  

b) UserDatasetContent =  “Array”   
Number of used  array e lements  

5.2.5  Function  control  information  

The function  control  i n formation  Control I n fo  i s  a  b i t  set and  shal l  be  used  accord ing   
to  Table  2 .  

International  Electrotechnical  Commission

 



I EC TS  61 375-2-4: 201 7  © I EC  201 7  – 25  –  

Table  2  – Control  in formation  

Bi t  Name  Value  Description  

B0  UserDatasetConten t  0  

“Structu re”  

The  data  set  contai ns  a  s i ng l e  data  structu re,  

fi e l d  I nstanceI n fo  i s  i n terpreted  for a  s i ng le  d ata  s tructu re.  

1  

“Array”  

The  data  set  contai ns  an  array of data  s tructures,  fi e l d  
I nstanceI nfo  i s  i n terpreted  for a  data  array.  

B1  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

B2  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

B3  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

B4  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

B5  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

B6  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

B7  reserved  0  reserved  for fu tu re  use  

1  reserved  for fu tu re  use  

 

5.2.6  Function  l i fe  sign  

The function  l i fe  s ign  L i feSign  i s  a  coun ter,  wh ich  shal l  be  i ncremented  each  time,  when  the  
data  set DataSet i s  forwarded  to  the  communication  protocol  stack.  The  i ncrement shal l  be  
done  modu lo  256.   

5.2.7  Function  data  length  

The function  data  l eng th  DataLeng th  shal l  con tain  the  length  of the  function  data  set  
(see  5. 2. 8) .  The  l ength  shal l  be  coun ted  in  number of octets.  

5.2.8  Function  data  set  

The function  data  set contains  the  appl ication  data.  The  l eng th  of the  function  data  set sha l l  
be  a  mu l tip le  of 2  (1 6-b i t  a l i gned) .  

The  data  s tructu re  “Structure”  (con trol  b i t  UserDatasetContent =  0)  shal l  be  used  for poin t-to-
poin t  relations.   

The  data  structure  “Array”  (con trol  b i t  UserDatasetContent =  1 )  shal l  be  used  for one-to-many 
re lations  and  for many-to-one  relations.  The  number of receivers  and  senders  resp.  sha l l  be  
determ ined  by the  i n formation  i n  the  TTDB.  Speci fic e lements  i n  the  array shal l  be  addressed  
by the  fi el d  I nstanceInfo.  

5.2.9  Sequence  numbers  

5.2.9.1  General  

Figure  1 2  i l l ustrates  an  example  tra in  composi ti on .  I n  th is  example  the  tra in  i s  composed  by 
three  closed  tra ins ,  wh ich  are  composed  each  by one  or more  cons ists,  wh ich  are  composed  
by one  or more  veh icles .  The  ETB  reference d i rection  i s  assumed  from  ri gh t to  l eft.  
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NOTE  1  For defi n i ti on  of the  reference  d i recti ons,  refer to  I EC 61 375-2-3.  

(multiple unit)  train

vehicle vehicle vehicle vehicle
consist consist consist consist

closed train closed train closed train

vehicle vehicle vehicle vehicle vehicle

consist reference direction

consist consist

closed train  reference direction

ETB reference direction

 
IEC 

Figure 1 2  – Example  train  composition  to  i l lustrate  sequence numbers  

The tra in  i s  structured  by four h ierarch ical  l evels:  

a)  (mu l tip le  un i t)  tra in ;  

b)  cl osed  train ;  

c)  cons ist;  

d )  veh icle.  

Countable  en ti ti es  for sequence  numbers  are  veh icles,  cons ists  and  closed  tra ins .  

NOTE  2  Counti ng  on  the  l eve l  of the  complete  tra in  i s  po in tl ess ,  because  there  i s  on l y one  tra in .  

Each  coun table  enti ty can  be  counted  i n  a  coun ting  area.  Counting  areas  are  on  the  l evel  of 
cons ist,  level  of closed  tra in  and  l evel  of tra in .  

NOTE  3  Counti ng  on  the  l eve l  of veh icle  i s  poi n tl ess,  because  there  i s  on l y one  veh i cl e.  

Two kinds  of sequence  numbers  for coun table  en ti ti es  are  defined :  

e)  topolog ical  sequence numbers,  base  on  the  phys ical  composi ti on  of the  tra in ;  

f)  functional  sequence numbers,  based  on  static  properties  of veh icle,  cons ist and  closed  
tra in .  

5.2.9.2  Topological  sequence numbers  

Topolog ical  sequence  numbers  depend  on l y on  the  phys ical  composi tion  of the  tra in  and  the  
superord inated  coun ting  area.  

I n  the  coun ting  area  tra in :   

a)  the  veh icles  shal l  be  counted  ascend ing  s tarting  wi th  1  from  the  fi rst veh icle  i n  the  train ;  

b)  the  cons ists  shal l  be  counted  ascend ing  s tarti ng  wi th  1  from  the  fi rst cons ist i n  the  train ;  

c)  the  closed  trains  shal l  be  counted  ascend ing  s tarti ng  wi th  1  from  the  fi rst closed  in  the  
tra in .  

F igure  1 3  i l l ustrates  the  sequence numbers  for the  en ti ti es  veh icle,  cons ist  and  closed  tra in  in  
the  coun ting  area  tra in  accord ing  to  the  example  composi ti on  of F igure  1 2.  

vehicle vehicle vehicle vehicle
consist consist consist consist consist

closed train closed train closed train

vehicle vehicle vehicle vehicle vehicle

9 8 7 6 5 4 3 2 1
6 5 4 3 1

3 2 1

vehicle
consist

closed train

counting area

train

consist

2

e
n
ti
ty

consist reference direction

closed train  reference direction

ETB reference direction
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Figure 1 3  – Example  sequence numbers  in  counting  area train  
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I n  the  coun ting  area  closed  tra in :   

d )  the  veh icles  shal l  be  counted  ascend ing  s tarti ng  wi th  1  from  the  fi rst veh icle  i n  the ir cl osed  
tra in ;  

e)  the  consists  shal l  be  counted  ascend ing  s tarti ng  wi th  1  from  the  fi rst cons ist i n  their closed  
tra in .  

F i gu re  1 4  i l l ustrates  the  sequence numbers  for the  en ti ti es  veh icle  and  cons ist i n  the  counting  
area  closed  tra in  accord ing  to  the  example  composi ti on  of F igure  1 2.  

vehicle vehicle vehicle vehicle
consist consist consist consist consist

closed train closed train closed train

vehicle vehicle vehicle vehicle vehicle

1 2 3 1 2 4 3 2 1
1 2 1 3 1

vehicle
consist

counting  area

closed  train

consist

2

e
n
ti
ty

consist reference direction

closed train  reference direction

ETB reference direction
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Figure 1 4 – Example  sequence numbers  in  counting  area closed  train  

I n  the  counting  area  cons ist:   

f)  the  veh icles  shal l  be  coun ted  ascend ing  starti ng  wi th  1  from  the  fi rst  veh icle  i n  the ir 
cons ist.  

F i gure  1 5  i l l ustrates  the  sequence numbers  for the  enti ties  veh icle  i n  the  counting  area  
consist accord ing  to  the  example  composi tion  of F igure  1 2 .  

vehicle vehicle vehicle vehicle
consist consist consist consist consist

closed train closed train closed train

vehicle vehicle vehicle vehicle vehicle

1 2 1 1 2 1 1 2 1vehicle

counting  area

consist

consist

e
n
ti
ty

consist reference direction

closed train  reference direction

ETB reference direction
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Figure  1 5  – Example  sequence numbers  in  counting  area consist  

5.2.9.3  Functional  sequence  numbers  

Functional  sequence numbers  depend  on  the  composi ti on  of the  tra in  and  the  superord inated  
coun ting  area  and  the  static  properties .  

Veh icles  shal l  be  coun ted  ascend ing  s tarti ng  wi th  1  from  the  fi rst veh icle  wi th  the  re lated  
veh icle  property.  A veh icle  shal l  be  counted  on l y i f i t  has  the  re lated  veh icle  property.  

Cons ists  shal l  be  counted  ascend ing  starti ng  wi th  1  from  the  fi rst consist wi th  the  re lated  
cons ist property.  A cons ist shal l  be  coun ted  on l y i f i t  has  the  re lated  cons ist property.  

Closed  tra ins  shal l  be  coun ted  ascend ing  starti ng  wi th  1  from  the  fi rst  closed  tra in  wi th  the  
re lated  closed  tra in  property.  A closed  tra in  shal l  be  counted  on l y i f i t  has  the  re lated  closed  
tra in  property.  

The  coun ting  areas  shal l  be  respected  as  defined  i n  5. 2 . 9 . 2 .  
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F igu re  1 6  i l l ustrates  the  sequence numbers  for the  enti ties  veh icle  i n  the  coun ting  area  tra in  
depend ing  on  the  static veh icle  properties  "has  traction ",  "has  traction  con trol "  and  "has  en try 
doors"  as  example.  

vehicle vehicle vehicle vehicle
consist consist consist consist consist

closed train closed train closed train

vehicle vehicle vehicle vehicle vehicle

6 5 4 3 2 1traction  vehicle

 has traction
 has traction  ctrl

counting  area

train

consist

T
T
D
B

consist reference direction

closed train  reference direction

ETB reference direction

        

        

        has entry doors

6 5 4 3 2 1traction ctrl  vehicle
8 7 6 5 4 3 2 1entry door vehicle

 = vehicle has property = vehicle doesn't have property
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Figure 1 6  – Example  functional  sequence numbers  of veh icles  in  counting  area train  

For the  coun ting  en ti ti es  veh icle,  consist and  closed  tra in  and  the  counting  areas  closed  tra in  
and  cons ist i n  con j unction  wi th  the  appropriate  static properties  the  same method  as  i n  
F i gure  1 6  appl i es.  

5.2.9.4  Absolute  and  relative  sequence  numbers  

The defin i ti ons  i n  5 . 2 . 9. 1  to  5. 2. 9.3  speci fy absolu te  sequence numbers.  Add i tional l y i t  shal l  
be  poss ib le  to  appl y re lative  sequence numbers,  s tarting  from  the  own  counted  enti ty wi th  the  
value  zero.  I n  d i rection  of the  coun ting  area,  the  sequence number shal l  be  decremented  by 
one,  i n  opposi te  d i rection  of the  counting  area,  the  sequence number shal l  be  incremented  by 
one.  

6 Transversal  functions  

6.1  General  

Clause  6  i s  appl icable  to  al l  cons ists  ( traction  un i ts ,  d ri vi ng  tra i l ers,  mu l tip le  un i ts ,  and  
passenger coaches)  that  are  equ ipped  wi th  a  tra in  backbone  i n  accordance wi th  I EC 61 375-1 .  

Other kinds  of ro l l ing  stock,  e. g .  EMUs,  DMUs  (see  3. 2)  and  h igh-speed  tra ins  may comply 
wi th  th is  cl ause  i n  order to  develop  the  remote  control  of appl ications  based  on  th is  techn ica l  
speci fication  and  to  ach ieve  i n teroperabi l i ty.   

Clause  6  does  not standard ize  nei ther the  implementation  of the  functions  in  the  i nd ividual  
veh icles,  nor the  design  and  arrangement of the  con trol  equ ipment,  bu t on l y the  appl ication  
i n terface  among  the  veh icles  via  the  communication  connection  us ing  the  tra in  backbone.   

6.2  Function  train  mode  

6.2. 1  Train  mode breakdown  structure  

Accord ing  to  the  general  appl ication  arch i tecture  (see  4 . 1 ) ,  F i gure  1 7  i l l ustrates  the  
d istribu tion  of the  components  for function  tra in  mode.  
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train  mode 

consist unit

consist network

TBN

train  backbone

train  mode 

management

consist network

TBN

consist network

TBN

train  mode 

consist unit

train  mode 

consist unit
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Figure 1 7  – Distribution  structure for the  function  train  mode  

This  techn ica l  speci fication  does  not requ i re  a  speci fic cons ist network.  E i ther a  cons ist  
network accord ing  to  I EC 61 375  or any other network may be  deployed ,  because  the  cons ist  
i n ternal  implementation  i s  not in  the  scope  of th is  document.  

F i gure  1 8  i l l ustrates  the  component structure  of the  function  train  mode wi th  i ts  i n terfaces  to  
the  TCMS.  

train  mode 

management

train  mode 

consist unit

end  device

1 . .*

TCMS

TCMS 

interface

scope of IEC TS 61 375-2-4train_mode

train  mode 

interface

  
IEC 

Figure  1 8  – Component structure  of function  train  mode  
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The  function  tra in  mode provides  an  in terface  at  the  component tra in  mode  management to  
set  i n formation  about the  state  of the  tra in .  The  defin i ti on  of th is  i n terface  i s  not i n  the  scope  
of th is  document.  

The  function  tra in  mode uses  the  i n terface  of TCMS to  get add i ti onal  i n formation  abou t the  
actual  state  of the  tra in .  The  defin i tion  of th is  i n terface  i s  not i n  the  scope of th is  document.  

The  tra in  mode management sends  the  parameter tra in_mode to  the  train  mode  consist  un i ts  
i n  each  cons ist.  

The  tra in  mode  cons ist un i t provides  an  i n terface  to  offer the  parameter tra in_mode to  the  end  
devices.  The  defin i tion  of th is  i n terface  i s  not  i n  the  scope  of th is  document.  

6.2.2  Train  mode propagation  

The component tra in  mode  management sends  the  parameter tra in_mode  (see  6. 2. 4)  to  a l l  
tra in  mode  cons ist  un i ts  as  process  data  when  i t  changes .  

The  train  mode cons ist  un i ts  assume a  value  of none  for the  parameter tra in_mode  
(see  6. 2. 4)  before  the  fi rst receive  of th is  process  data.  

6.2.3  Operation  modes  

6.2.3.1  General  

The description  of the  operation  modes  is  i n formative,  the  normative  requ i rements  regard ing  
the  appl ications  wi l l  be  defined  i n  the  correspond ing  appl ication  profi l e.  

6.2.3.2  Normal  operation  mode  

6.2.3.2 .1  General  

The mode  NormalOperationMode appl ies  to  the  operation  of tra in  or l ocomotive  i n  normal  
cond i ti ons.   

6.2.3.2 .2  Normal  operation  sub-modes  project specific  modes  

Up to  three  d i fferen t project  speci fic  modes  are  provided .  

6.2.3.3  Maintenance  mode  

6.2.3.3.1  General  

The mode Main tenanceMode  appl ies  when  the  tra in  i s  i n  main tenance and  under test i n  the  
depot i n  standsti l l  or runn ing .  

I n  th is  mode the  down load  of approved  configurations  of software  and  parameters  is  a l l owed .  

I ncom ing  d iagnostics  events  are  marked .  

Main tenance i n formation  and  extended  d iagnostics  i n formation  are  avai lab le  on  DDU.  

6.2.3.3.2  Maintenance  sub-mode service  

I n  the  maintenance sub-mode Service  s imple  checks  at the  HMI  are  a l l owed .   
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6.2.3.3.3  Maintenance  sub-mode inspection  

I n  the  main tenance sub-mode I nspection  checks  and  test-procedures  via  the  web i n terface  
are  al l owed .  

6.2.3.3.4  Maintenance  sub-mode restoration  

I n  the  main tenance sub-mode Restoration  extended  checks  and  test-procedures  are  a l l owed ,  
protection  functions  can  be  d isabled .  

6.2.3.3.5  Maintenance  sub-mode improvement 

I n  the  Main tenance sub-mode Improvement the  tra in  i s  subj ect to  improvements.  

6.2.3.3.6  Maintenance  sub-modes  project  specific  modes  

Up to  three  d i fferen t project speci fic  modes  are  provided .  

6.2.3.4  Commission ing  mode  

6.2.3.4. 1  General  

The  mode  Commission ingMode  appl ies  when  the  tra in  i s  i n  commission ing  and  under test i n  
the  depot/test faci l i ty i n  s tandsti l l  or runn ing .  

Al l  functional i ti es  from  the  main tenance  mode  are  avai l ab le.  

Down load  of non-approved  configurations  of software  and  parameters  i s  a lso  a l l owed .  

To  force  s ignals  for commission ing  purposes  add i ti onal  protection  (e. g .  by password  or an  I D  
card  has  to  be  foreseen)  i s  requested .  

No  further restrictions.  

6.2.3.4.2  Commission ing  sub-modes  

No sub-modes  are  defined .  

6.2.3.5  Operation  mode interface  

The tra in  mode  management provides  an  i n terface  to  set the  tri ggers   

a)  RequestCommission ingMode  

b)  RequestMaintenanceMode  

Th is  in terface  ensures  that not both  requests  are  set at  the  same time.  The  defin i ti on  of th is  
i n terface  i s  not  i n  the  scope  of th is  document.  

6.2.3.6  Operation  mode state  transi tions  

Figu re  1 9  shows  an  example  state  d iagram  of the  Operation  Modes:  
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[initial]

/OperationModes.MainMode = OperationMode

/RequestCommissioningMode = FALSE

/RequestMaintenanceMode = FALSE

NormalOperationMode

MaintenanceModeCommissioningMode

[RequestCommissioningMode == TRUE]

/OperationModes.MainMode 

  =  CommissioningMode

[RequestCommissioningMode == FALSE]

/OperationModes.MainMode 

  =  OperationMode

[RequestMaintenanceMode == TRUE]

/OperationModes.MainMode 

  =  MaintenanceMode

[RequestMaintenanceMode == FALSE]

/OperationModes.MainMode 

  =  OperationMode

 
IEC 

Figure 1 9  – Example  operation  modes  state  d iagram  

6.2.4  Train  modes  

6.2.4.1  General  

The description  of the  tra in  modes  is  i n formative,  the  normative  requ irements  regard ing  the  
appl ications  wi l l  be  defined  i n  the  correspond ing  appl ication  profi l e.  The  mentioned  “ ID  card  
reader”  i n  the  subsequent subclauses  is  on l y an  example  for an  i denti fication  device .  No  
speci fic implementation  i s  requ i red  by th is  document.  

6.2.4.2  Battery protection  mode  

6.2.4.2 . 1  General  

The mode BatteryProtectionMode appl ies  when  the  tra in  i s  i n  standsti l l  or towed  by another 
mechan ical l y and  pneumatica l l y coupled  tra in  or l oco.   

Battery protection  has  swi tched  off a l l  e l ectrical  consumers  after g i ving  time for a  con trol l ed  
shu tdown  of those.   

On l y battery protection  device  i tsel f remains  powered .  

Brake  pipe  status  is  unchanged  (and  depends  on  previous  mode).  

Emergency brake  i s  avai lable.  

Train  horn  is  avai lable.  

For resetting  th is  protection  mode,  the  battery main  swi tch  i s  set from  "off"  to  "on "  posi ti on .  

6.2.4.2 .2  Battery protection  sub-modes  

No sub-modes  are  defined .  

International  Electrotechnical  Commission

 



I EC TS  61 375-2-4: 201 7  © I EC  201 7  – 33  –  

6.2.4.3  Shutdown  mode  

6.2.4.3.1  General  

The mode  ShutdownMode  appl ies  when  the  tra in  i s  i n  standsti l l  or i s  being  pu l l ed .  

Battery main  swi tch  i s  off and  no  battery deep  d ischarge  has  been  s i gna l l ed .  

6.2.4.3.2  Shutdown  sub-mode parking  mode  

The ShutdownMode sub-mode ParkingMode  appl ies  to  the  train  when  i t  i s  i n  s tandsti l l  wi th  
the  battery main  swi tch  swi tched  off.  

Al l  e l ectrica l  consumers  are  swi tched  off.  On l y those  connected  d i rectl y to  the  battery are  
suppl ied  wi th  power as  i nd icated  by the  fo l l owing  l i st:   

a)  battery deep  d ischarge  protection  i s  acti ve;  

b)  i n terior l i ght  i s  avai l able  ( i f on ,  wi l l  be  swi tched  off au tomatica l l y after 1 5  m in);  

c)  WSP is  avai lable  ( i n  s tand-by) ;  

d )  tra in  backbone  node  is  i n  s l eep  mode  (and  ready for swi tch ing  on  the  battery) ;  

e)  functional i ty to  swi tch  on  the  battery by rad io  remote  connection  i s  avai lab le  ( i f such  a  
functional i ty has  been  bu i l t  i n ) ;  

f)  brake  mode  selection  i s  avai lable;  

g )  emergency brake  i s  avai l able;  

h )  tra in  horn  i s  avai l able.   

Brake  p ipe  is  emptied  and  then  isolated  and  au tomatic appl ication  of the  parking  brake.  
Un in tentional  feed ing  of the  brake  p ipe  by l eakages  of connections  to  main  p ipe  or reservoirs  
is  prevented .  

Automatic parking  brake  ( local )  i s  compensating  decrease  of brake  cyl i n der pressure  (on l y 
con trol l ed  by reservoi r).  

ParkingMode i s  poss ib le  for at l east  1 50  h  wi thou t reach ing  the  se l f protection  mode.  

6.2.4.3.3  Shutdown  sub-mode pu l led  mode  

The Shu tdownMode sub-mode Pu l l edMode  appl ies  to  the  tra in  when  i t  i s  pu l l ed  "as  a  wagon" ,  
i . e .  towed  by another mechan ical l y and  pneumatical l y coupled  tra in  or l oco.  

The  fo l l owing  l i st  shows  the  d i fferences  against the  parking  mode:  

a)  WSP is  active;  

b)  brake  mode  selector i s  operational ;  

c)  brake  isolation  and  re lease  device  is  operational .  

The  Shu tdownMode sub-mode Pu l l edMode i s  possible  for at l east 24  h  wi thout reach ing  the  
se l f protection  configuration .  The  emergency brake  i s  avai lable  as  wel l  as  the  tra in  horn .  

6.2.4.4  Switched  on  mode  

6.2.4.4.1  General  

The mode  Swi tchedOnMode appl ies  when  the  tra in  i s  i n  s tandsti l l  and  i t  i s  the  fi rst step  after 
start-up.  
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Battery main  swi tch  is  closed  ( "on ") .  Al l  l ow vol tage  consumers  are  suppl ied .  

Main  reservoir i s  connected  to  the  ai r consumers  (operable,  i f pressure  is  present).  

Al l  d ri ver d isplays  are  avai lable  for i n formation  on l y,  except for some control  functions  −  e . g .  
tra in  rad io.  

The  precond i tions  for activating  the  pan tograph  or shoegear are  fu l fi l l ed :  

a)  main  ci rcu i t  breaker is  open  ( "off") ;  

b)  pan tograph  or shoegear is  not avai lab le  (due  to  aux pressure  generated  for the  
pan tograph  or shoegear) ;  

c)  no  cab  i s  acti vated  as  master;  

d )  l ead ing  veh icle  i s  undefined ;  

e)  I D  card  reader is  avai l able;  

f)  head  l i gh t control  i s  avai l able;  

g )  cab  and  timetable  l i gh t con trol  i s  avai lable;  

h )  i nstrument l i ght  con trol  i s  avai lable.  

Fol lowing  functions  are  l ocal l y avai lable:  

i )  tra in  horn ;  

j )  emergency brake;  

k)  appl ication  of d i rect brake;  

l )  swi tch ing  off main  ci rcu i t breaker;  

m )  l ower pan tograph  or detach  shoegear;  

n )  communication  wi th  other d ri ver cab  via  train  rad io;  

Traction  and  brake  control  are  not avai l ab le .  

I f there  i s  no  battery charg ing  for 45  m in ,  then  the  battery main  swi tch  wi l l  be  opened  (th is  wi l l  
cause  a  transi ti on  to  the  Shu tdownMode)  

6.2.4.4.2  Switched  on  sub-mode battery power supply 

I n  the  Swi tchedOnMode  sub-mode  BatteryPowerSuppl y,  LV consumers,  connected  to  battery,  
are  suppl ied .  

Up  to  two  d i fferen t project speci fic sub-modes  are  provided .  

6.2.4.4.3  Switched  on  sub-mode depot power supply 

I n  the  Swi tchedOnMode sub-mode DepotPowerSuppl y,  d epot power supply provides  power to  

add i tional  LV consumers;  restrictions  to  performance  appl y.  

Depot power suppl y has  to  be  swi tched  off to  ra ise  pantograph  or attach  shoegear and  to  
connect to  HV.   

6.2.4.4.4  Switched  on  sub-mode catenary power supply  

I n  the  Swi tchedOnMode sub-mode CatenaryPowerSuppl y,  connection  to  HV power suppl y is  
provided  impl ying  configuration  of vol tage  systems,  energy transformation  and  d istribution .  
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6.2.4.4.5  Switched  on  sub-mode battery switch  off in i tiated  

I n  the  Swi tchedOnMode sub-mode BatterySwi tchOffI n i ti ated ,  the  main  ci rcu i t  breaker opens  

soon ,  a l l  devices  prepare  for power l oss,  e . g .  pers ist data  and  shutdown.  

6.2.4.4.6  Switched  on  sub-mode power system  change  

I n  the  Swi tchedOnMode  sub-mode PowerSystemChange ,  the  tra in  reconfigures  the  vol tage  

system .  

6.2.4.5  In  service mode  

6.2.4.5.1  General  

The mode I nServiceMode  appl ies  when  the  tra in  i s  in  standsti l l ,  l ow vol tage  i s  suppl ied  and  
one  dri ver cab  i s  acti vated .  

I n  service  mode one  cab  has  been  acti vated  as  a  train-wide  master cab  and  the  fol l owing  
cond i ti ons  appl y:  

a)  battery main  swi tch  is  cl osed  ( "on") .  Al l  l ow vol tage  consumers  are  suppl ied ;  

b)  main  reservoi r i s  connected  to  the  ai r consumers  (operable,  i f pressure  is  present) ;  

c)  pan tograph  or shoegear i s  avai lable ;  

d )  main  ci rcu i t  breaker is  avai l able;  

e)  d i rect brake  is  avai l able;  

f)  TCMS  ensures  that on l y one  cab  is  activated  as  master.  

After coupl i ng  or uncoupl ing  detected  by TCMS:  The  TCMS mon i tors  con tinuousl y the  tra in  
composi tion  i n  order to  be  able  to  detect any mod i fication .  

After successfu l  i nauguration  (no  master confl ict,  degraded  devices  have  been  i denti fied)  the  
driver i s  requested  to  confi rm  the  tra in  composi ti on  i n  the  d river d isplay.  

I n  case  of a  master confl ict  (=  no  or more  than  1  master),  a  traction  i nh ib i tion  i s  commanded  
tra in-wide,  the  tra in  i nauguration  configuration  cannot be  left  successfu l l y.  

After th is  d ri ver confi rmation  fol lowing  the  successfu l  tra in  i nauguration ,  th e  tra in  composi ti on  
appl ies.  The  duration  of the  tra in  i nauguration  is  expected  to  be  shorter than  2  m in .  

The  TCMS shows  i n  every non-master cab  that a  master cab  exists  on  the  tra in .  

After successfu l  tra in  i nauguration :   

g )  l ead ing  veh icle  i s  defi ned ;  

h )  d river d isp lays  are  avai l ab le  for control  i n  the  active  cab;  

i )  tra in  preparation  and  d isposal  can  be  execu ted  i n  th is  mode from  the  master cab.  

After successfu l  tra in  preparation ,  the  fo l l owing  cond i tions  appl y:  

j )  a l l  functions  are  avai l able  from  the  master cab,  except traction ,  e lectrica l  braking  and  
brake  p ipe  con trol ;  

k)  master cab  i s  able  to  con trol  the  travel  d i rection ;  travel  d i rection  has  not been  chosen;  

l )  other cabs  than  the  master cab  can  on l y i ssue  " l ocal "  commands  i n  the  veh icle  and  not 
tra in -wide  commands,  i n teraction  wi th  functions  con trol l ed  from  the  master cab  is  
i n terlocked  by TCMS.  

International  Electrotechnical  Commission

 



 – 36  – I EC TS  61 375-2-4: 201 7  © I EC  201 7  

TCMS  wi l l  i gnore  al l  tra in -wide  commands  from  these  other cabs  and  the  d river i n  the  master 
cab  wi l l  be  i n formed  about  th is  s i tuation  by the  d ri ver d isplay.   

For ETCS,  al l  modes  (except for s leeping  mode)  are  avai l able  i n  the  l ead ing  veh icle,  ETCS  
sleeping  mode  i s  appl ied  to  other veh icles.  

A command  for a  shutdown  wh i le  HV suppl y is  “on "  has  to  organ ize  the  shu tdown  of a l l  HV 
consumers,  swi tch  off the  main  ci rcu i t breaker,  l ower the  pantograph  or detach  the  shoegear,  
organ ize  the  shutdown  of a l l  LV consumers  and  set the  battery main  swi tch  to  "off" .  

6.2.4.5.2  In  service sub-mode battery power supply 

For the  description  of I nServiceMode  sub-mode BatteryPowerSuppl y see  6 . 2. 4. 4 . 2 .  

6.2.4.5.3  In  service sub-mode depot power supply 

For the  description  of I nServiceMode  sub-mode  DepotPowerSuppl y see  6 . 2. 4. 4 . 3 .  

Up  to  three  d i fferen t project speci fic  sub-modes  are  provided .  

6.2.4.5.4  In  service  sub-mode catenary power supply  

For the  description  of I nServiceMode  sub-mode CatenaryPowerSuppl y see  6 . 2 . 4. 4. 4.  

6.2.4.5.5  In  service sub-mode battery switch  off in i ti ated  

For the  description  of I nServiceMode  sub-mode  BatterySwi tchOffI n i tiated  see  6. 2 . 4 .4 . 5.  

6.2.4.5.6  In  service  sub-mode power system  change  

For the  description  of I nServiceMode  sub-mode PowerSystemChange  see  6 . 2 . 4 . 4. 6.  

6.2.4.6  Energy saving  mode   

6. 2.4.6. 1  General  

The  mode  EnergySavingMode  appl ies  when  the  tra in  i s  i n  standsti l l ;  l ow vol tage  is  suppl ied ,  
tra in  power l i ne  suppl ied  (HV or external ) ,  no  d ri ver cab  i s  activated ,  the  energy consumption  
is  i n  saving  mode.   

EnergySavingMode means  parking  wi th  energy-suppl y and  preparation  abi l i ty;  a l l  the  
fol l owing  cond i ti ons  apply:  

a)  a l l  functions  from  the  I n  service  mode (see  6. 2 . 4 . 5)  can  be  made avai l ab le  again ,  e. g .  by 
on l y re-i nserting  the  d ri ver's  I D  card :  

b)  battery main  swi tch  is  cl osed  ( "on") .  Al l  l ow vol tage  consumers  are  suppl ied ;  

c)  main  reservoi r i s  connected  to  the  ai r consumers  (operable,  i f pressure  i s  present) ;  

d )  ETCS retains  the  l ast  tra in  data  i npu t,  un less  d river action ;  

e)  HVAC and  other consumers  are  i n  energy saving  mode;  

f)  HVAC and  consumers  can  be  reactivated  as  wel l  as  tests  can  be  started  by timer,  remote  
s i gnal  or frost protection ;  

g )  parking  brake  i s  appl ied ;  

h )  l ead ing  veh icle  remains  defined ,  tra in  remains  i n  prepared  status.  

I f there  is  no  battery charg ing  for 45  m in  an  organ ized  shutdown  wi l l  be  executed ;  th is  wi l l  
cause  a  transi tion  to  the  shu tdown  mode.  
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6.2.4.6.2  In  EnergySavingMode sub-mode  Battery Power Supply 

For the  description  of EnergySavingMode  sub-mode  BatteryPowerSuppl y see  6. 2. 4. 4 . 2 .  

6.2.4.6.3  In  EnergySavingMode sub-mode Depot Power Supply 

For the  description  of EnergySavingMode  sub-mode  DepotPowerSuppl y see  6. 2 . 4 . 4 . 3.  

6.2.4.6.4  In  EnergySavingMode sub-mode CatenaryPowerSupply  

For the  description  of EnergySavingMode  sub-mode  CatenaryPowerSuppl y see  6 . 2 . 4 . 4. 4.  

6.2.4.6.5  In  EnergySavingMode sub-mode Battery Switch  Off In i ti ated  

For the  description  of EnergySavingMode  sub-mode  BatterySwi tchOffI n i ti ated  see  6 . 2. 4. 4. 5.  

6.2.4.7  Service Retention  mode  

6.2.4.7. 1  General  

The mode  ServiceRetentionMode appl ies  to  the  tra in  when  i t  i s  i n  standsti l l ,  l ow vol tage  i s  
suppl ied ,  HV i s  suppl ied ,  no  d ri ver cab  acti vated .  Th is  mode wi l l  be  en tered ,  i f the  d ri ver 
changes  cabs.  

Al l  functions  from  the  I n  service  mode (see 6.2.4.5) can  be  made  avai lable  again ,  e . g .  by on l y 
re- inserti ng  the  d ri ver's  I D  card .  

I n  th is  cond i ti on :  

a)  parking  brake  i s  appl i ed .  

b)  a l l  cabs  are  avai lable  to  be  acti vated  by the  d ri ver;  

c)  TCMS  reta ins  the  l ast  tra in  configuration .  

ETCS retains  the  l ast  tra in  data  i npu t,  un less  d ri ver action  for a  new i npu t and  i f the  tra in  
composi ti on  has  not changed .   

Lead ing  veh icle  remains  defined  in  th is  mode,  unti l  th is  mode wi l l  be  left by chang ing  the  
master cab  or by an  train  i nauguration .  

6.2.4.7 .2  Service retention  sub-modes  

No sub-modes  are  defined .  

6.2.4.8  Driving  mode  

6.2.4.8 .1  General  

The mode DrivingMode  appl ies  i n  s tandsti l l  or runn ing ;  l ow vol tage  is  suppl ied ,  one  dri ver cab  
is  acti vated  and  operation  mode requested .  

I n  d rivi ng  mode every function  i s  avai l able,  i . e .  normal  operation  mode,  coupl ing  active  mode,  
wash ing  mode  and  trans i tion  mode  are  speci fi c sub-modes  of the  d riving  mode.  

The  fol l owing  cond i tions  appl y:  

a)  battery main  swi tch  i s  "on " .  Al l  l ow vol tage  consumers  are  supp l ied  and  the  relevant 
reservoi rs  are  connected  to  the  a i r consumers  (operable,  i f pressure  i s  present);  

b)  pan tograph  or shoegear i s  avai lable;  
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c)  main  ci rcu i t  breaker avai l ab le;  

d )  d i rect brake  i s  avai l able;  

e)  hold ing  brake  is  avai lab le ;  

f)  d i rection  of travel  choice  i s  avai lable;  

g )  choice  of operation  sub-mode (normal ,  coupl i ng  acti ve,  wash ing ,  etc. )  i s  possible;  

h )  traction ,  d ynam ic braking  and  brake  p ipe  con trol  avai lable;  

i )  brake  p ipe  control  can  be  l ocal l y swi tched  off (e. g .  i f there  i s  no  tra in  backbone  connection  
between  independent traction  un i ts,  l ike  in  push ing  (helper)  operation) ;  

j )  d ri ver acti vi ty con trol  (DAC)  is  acti ve;  

k)  l ead ing  veh icle  i s  defi ned ;  

l )  d isplays  are  avai lable  for control  i n  active  cab  driver;  

m )  tra in -wide  con trol  can  be  execu ted  i n  th is  mode from  the  master cab.  

TCMS  ensures  that on l y one  cab  is  activated  as  master.  

TCMS does  not accept another I D  card  i n  para l le l .  Wh i le  runn ing ,  TCMS i gnores  any further 
ID-card .  At s tand-sti l l  TCMS triggers  a  train-wide  traction -i nh ib i ti on .   

Other cabs  than  the  master cab  can  on l y i ssue  " local "  commands  in  the  veh icle  and  not tra in-
wide  commands,  i n teraction  wi th  functions  control led  from  the  master cab  i s  i n terlocked  by 
TCMS.  

For ETCS,  al l  modes  (except for S leeping  Mode)  are  avai l able  i n  the  l ead ing  veh icle,  ETCS  
S leeping  Mode  is  appl ied  to  other veh icles.  

6.2.4.8.2  DrivingMode sub-mode power system  change  

For the  description  of DrivingMode  sub-mode PowerSystemChange see  6. 2 . 4 .4 . 6.  

6.2.4.8.3  DrivingMode sub-mode Normal  mode  

I n  DrivingMode  sub-mode NormalMode  the  train  i s  i n  normal  d ri vi ng  mode.  

6.2.4.8 .4  DrivingMode sub-mode Transi tion  mode  

I n  DrivingMode  sub-mode Transi ti onMode  the  tra in  passes  a  neutral  section .  

6.2.4.9  Towing  mode  

6.2.4.9 .1  General  

The mode TowingMode  appl ies  when  the  train  i s  not suppl ied  wi th  main  power and  cannot  
move by i tsel f,  bu t i s  pu l l ed  "as  a  wagon" ,  i . e.  towed  by another mechan ica l l y and  
pneumatica l l y coupled  tra in  or loco.  

The  battery power suppl y is  swi tched  on  and  auxi l i ary power may be  avai l ab le .  

6.2.4.9.2  Towing  sub-modes  

No sub-modes  are  defined .  
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6.2.4.1 0  Emergency mode  

6.2.4.1 0. 1  General  

The mode EmergencyMode d isables  a l l  e l ectrical  l ocks  for braking  and  dri ving  functions.  
I nd i rect brake  i s  avai lable  via  d ri ver's  brake  valve.  

The  mode EmergencyMode  i s  a  specia l  operation  mode,  wh ich  a l lows  the  d ri vi ng  despi te  of 
severe  degradation  of the  TCMS i n  one  or more  veh icles  or fa i l u re  of the  tra in  commun ication  
network (e. g .  i n  case  of fi re)  for a  speci fi ed  duration  (under general l y bypassing  of protection  
functions).  The  goal  i s  to  prevent that the  tra in  wi l l  s top  and  remain  at a  cri tical  i n frastructu re  
l ocation  (e. g .  bri dge  or tunnel ) .  The  tra in  d river takes  the  responsibi l i ty for EmergencyMode.  

6.2.4. 1 0.2  Emergency sub-modes  

No sub-modes  are  defined .  

6.2.4. 1 1  Train  modes  in terface  

The tra in  mode  management provides  an  i n terface  to  set the  tri ggers :   

a)  RequestBatteryProtectionMode  

b)  RequestShu tdownMode  

c)  RequestSwi tchedOnMode  

d )  RequestI nServiceMode  

e)  RequestEnergySavingMode  

f)  RequestServiceReten tionMode  

g)  RequestDrivingMode  

h )  RequestTowingMode  

i )  RequestEmergencyMode  

Th is  i n terface  ensures  that on l y one  request i s  set at any time.  The  defin i ti on  of th is  i n terface  
is  not in  the  scope  of th is  document.  

6.2.4. 1 2  Train  modes  state  transi tions  

Figure  20  shows  an  example  s tate  d iagram  of the  tra in  modes:  
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[initial ]

/TrainModes.MainMode = DrivingMode

/RequestBatteryProtectionMode = FALSE

/RequestShutdownMode = FALSE

/RequestSwitchedOnMode = FALSE

/RequestInServiceMode = FALSE

/RequestEnergySavingMode = FALSE

/RequestServiceRetentionMode = FALSE

/RequestDrivingMode = FALSE

/RequestTowingMode = FALSE

/RequestEmergencyMode = FALSE

DrivingMode

BatteryProtectionMode

[RequestBatteryProtectionMode == TRUE]

/TrainModes.MainMode = BatteryProtectionMode

[RequestBatteryProtectionMode == FALSE]

/TrainModes.MainMode = DrivingMode

ShutdownMode

SwitchedOnMode

InServiceMode

EnergySavingMode

ServiceRetentionMode

TowingMode

EmergencyMode

[RequestShutdownMode == TRUE]

/TrainModes.MainMode = ShutdownMode

[RequestShutdownMode == FALSE]

/TrainModes.MainMode = DrivingMode

[RequestSwitchedOnMode == TRUE]

/TrainModes.MainMode = SwitchedOnMode

[RequestSwitchedOnMode == FALSE]

/TrainModes.MainMode = DrivingMode

[RequestInServiceMode == TRUE]

/TrainModes.MainMode = InServiceMode

[RequestInServiceMode == FALSE]

/TrainModes.MainMode = DrivingMode

[RequestEnergySavingMode == TRUE]

/TrainModes.MainMode =  EnergySavingMode

[RequestEnergySavingMode == FALSE]

/TrainModes.MainMode = DrivingMode

[RequestServiceRetentionMode == TRUE]

/TrainModes.MainMode = ServiceRetentionMode

[RequestServiceRetentionMode == FALSE]

/TrainModes.MainMode = DrivingMode

[RequestEmergencyMode == TRUE]

/TrainModes.MainMode = EmergencyMode

[RequestEmergencyMode == FALSE]

/TrainModes.MainMode = DrivingMode

[RequestTowingMode == TRUE]

/TrainModes.MainMode = TowingMode

[RequestTowingMode == FALSE]

/TrainModes.MainMode = DrivingMode

 
IEC 

Figure 20  – Example  train  modes  state  d iagram  

6.2.5  Other train  modes  

6.2.5.1  General  

The description  of the  other tra in  modes  i s  i n formative,  the  normative  requ irements  regard ing  
the  appl ications  wi l l  be  defined  i n  the  correspond ing  appl ication  profi l e.  The  mentioned  “ I D  
card  reader”  i n  the  subsequent subclauses  is  on l y an  example  for an  i denti fication  device.  No  
speci fic implementation  i s  requ i red  by th is  document.  
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6.2.5.2  Cleaning  mode  

I n  mode Clean ingMode  the  tra in  i s  prepared  for clean ing  and  requ i red  devices  are  i nstructed  

to  support th is  (e. g .  l i ghti ng ,  power outl ets) .  

6.2.5.3  Coupl ing  mode  

The mode Coupl i ngMode  appl ies  to  the  operational  scenario:  the  appropriate  coupler covers  
are  open  and  the  speed  i s  l im i ted  at 3  km/h .  I f there  i s  no  coupler covers,  then  the  tra in  
i nauguration  by the  TCMS in forms  the  d ri ver about the  detected  tra in  compos i tion .  The  other 
tra in  to  be  coupled  can  be  i n  any configuration .  But coupl ing  wi l l  not resu l t  i n  successfu l  tra in  
i nauguration  i n  “se l f protection  configuration ” :  the  d ri ver detects  the  se l f protection  un i t  during  
the  train  i nauguration .  

The  acti vation  cri teria  i s  for example  a  soft-key “coupl ing ”  i n  the  train  d river d isplay.  

TCMS ensures  that on l y one  cab  i s  acti vated  as  master.  TCMS does  not  accept another ID  
card  i n  para l l el  and  in  th is  case  wh i le  runn ing  i gnore  any fu rther ID-card  and  in  stand-sti l l  
tri gger a  tra in -wide  traction- inh ib i ti on .   

TCMS  ensures  that coupl i ng  can  be  performed  in  any possib le  tra in  configuration .  

During  connection  of the  couplers ,  TCMS accepts  the  presence of two  ID  cards  unti l  the  
coupl ing  i s  fi n ished .  

Al l  functions  are  avai l able  from  the  master cab.  

Other cabs  than  the  master cab  can  on l y i ssue  " l ocal "  commands  not re lated  to  the  tra in .  
TCMS  wi l l  i gnore  al l  tra in -wide  commands  from  these  other cabs  and  the  d ri ver i n  the  master 
cab  wi l l  be  i n formed  about th is  s i tuation  by the  tra in  d ri ver d isplay.  

Speed  is  l im i ted  by TCMS at 3  km /h  and  can  be  varied  by the  d river us ing  the  speed  selector 
l i near between  0  and  3  km/h .  

TCMS  ensures  that the  se lected  speed  is  main ta ined  and  wi l l  not  be  exceeded .  

After successfu l  tra in  coupl i ng ,  the  tra in  composi ti on  is  au tomatica l l y entered  and  the  hold ing  
brakes  or a  fu l l  service  brake  are  train -wide  appl ied .  The  driver confi rms  the  tra in-composi ti on  
i n  the  train  d ri ver d isplay and  then  the  tra in  i s  au tomatical l y i n  i n -service  configuration .  

There  are  two  d i fferent states  of coupl ing  mode:  

a)  coupl ing  mode  acti ve   
The  tra in  i s  d rivi ng  towards  another tra in  for coupl i ng ,  

b)  coupl ing  mode  pass ive   
The  tra in  i s  ready to  couple  wi th  another tra in .  

6.2.5.4  Noise reduction  mode  

I n  mode NoiseReductionMode  the  tra in  reduces  noise  em ission ,  e. g .  reduced  rotation  speed  
of ven ti l ator,  as  much  as  possib le .  

6.2.5.5  Tunnel  mode  

I n  mode TunnelMode the  devices  i n  the  train  are  i nstructed  to  prepare  for pass ing  a  tunnel ,  
e. g .  specia l  operation  of the  HVAC system .  
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6.2.5.6  Au tomatic  operation   

I n  mode  AutomaticOperation  the  tra in  operates  i n  au tomatic  operation .  

6.2.5.7  Update  mode  

I n  mode  UpdateMode  a l l  devices  are  a l lowed  to  i nsta l l  updates,  e. g .  software,  parameter fi l es.  

6.2.5.8  Composition  run  

I n  mode  Composi ti onRun  the  tra in  composi tion  for a  closed  tra in  i s  i n  progress.  

6.2.5.9  Washing  mode  

I n  mode  Wash ingMode  the  b lowers  are  swi tched  off and  the  speed  is  l im i ted  at  3  km/h .  

The  acti vation  cri teria  i s  for example  a  soft-key “wash ing”  i n  the  d rivers  d isplay.  

However,  the  soft-key for activating  the  wash ing  program  is  on l y possib le  i f:  

a)  the  l ocomotive  i s  stationary;  

b)  d i rection  of travel  "Forward "  or „Reverse“  has  been  se lected ;  

c)  the  traction  /  d ynam ic brake  control ler has  been  set to  "0" ;  

d )  the  main  ci rcu i t breaker has  been  swi tched  on ;  

e)  the  d ri ver’s  au tomatic  brake  control l er i s  set  i n  runn ing  pos i tion .  

After push ing  the  soft-key “wash ing ”  i n  the  d river d isplay the  TCMS sets  the  speed- l im i t  
accord ing  to  the  selected  network (e . g .  SNCF/Tren i ta l i a:  Vtarget  =  3  km /h ,  DB:  

Vtarget  =  ( 1 , 5  ±  0 , 5)  km /h).  The  ASC-system  is  swi tched  on  au tomatica l l y i n  order to  main tain  
the  selected  speed- l im i t.  TCMS  appl ies  au tomatica l l y the  hold ing  brake  to  secure  the  tra in  i n  
stand-sti l l .  The  d river uses  the  d i rect brake  or the  traction  / d ynam ic brake  control ler i n  any 
traction  force  pos i ti on  i n  order to  re lease  the  hold ing  brake  and  start the  tra in  for wash ing .  
When  the  traction  / d ynam ic brake  control ler i s  sh i fted  from  "Forward "  to  "0",  the  l ocomotive  
wi l l  conti nue  to  rol l  wi thout power (coasting) .  

TCMS ensures  that on l y one  cab  i s  acti vated  as  master.  TCMS does  not  accept another ID  
card  i n  para l l el  and  in  th is  case  wh i le  runn ing  i gnore  any fu rther ID-card  and  in  stand-sti l l  
tri gger a  tra in -wide  traction- inh ib i ti on .   

Train-wide  con trol  can  be  executed  in  th is  configuration  from  the  master cab.  

Al l  functions  are  avai lable  from  the  master cab.   

Other cabs  than  the  master cab  can  on l y i ssue  " l ocal "  commands  not  re lated  to  the  tra in .  
TCMS wi l l  i gnore  a l l  tra in -wide  commands  from  these  other cabs  and  the  d ri ver in  the  master 
cab  wi l l  be  i n formed  about  th is  s i tuation  by the  tra in  d river d isp lay.  

Speed  can  be  varied  by the  d ri ver us ing  the  speed-selector l i near between  0  km /h  and  
3  km /h .  

By d ri ver-activation  of the  soft-key “wash ing  fi n ished”  (for example)  on  the  tra in  d river d isplay 
the  normal  operation  i s  acti vated  again .  

6.2.5.1 0  Shunting  mode  

The  mode Shun tingMode  asks  for d ri ving  wi th  open  doors  or door con trol  fa i lu re.  
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The  acti vation  cri teria  i s  rotating  swi tch  “door con trol  overri de” .  

I n  th is  mode the  tra in  can  be  operated  wi th  open  d oors  (for shunting  staff)  and  speed  i s  
l im i ted .  

The  battery main  swi tch  is  “on” ;  a l l  l ow vol tage  consumers  are  suppl ied  and  a l l  re levan t  
reservoirs  are  connected  to  the  a i r consumers.  

The  fol l owing  functions  are  avai lable:  

a)  pan tograph  or shoegear;  

b)  main  ci rcu i t  breaker;  

c)  d i rect braking ;  

d )  ho ld ing  brake.  

TCMS ensures  that on l y one  cab  is  activated  as  master.  TCMS accepts  another I D  card  in  
paral l el  and  i n  th is  case  wh i l e  runn ing  i gnore  any further ID-card  and  i n  stand-sti l l  tri gger a  
tra in-wide  traction- i nh ib i ti on .   

The  fo l lowing  cond i tions  apply:  

e)  l ead ing  veh icle  i s  defi ned  (th is  l ocomotive  i n  “shun ti ng  mode”) ;  

f)  a l l  functions  of DDU  are  avai l ab le  i n  acti ve  cab;  

g )  tra in -wide  con trol  can  be  execu ted  i n  th is  mode  from  the  master cab;  

h )  a l l  functions  are  avai lab le  from  the  master cab  i n  “shun ti ng  mode” ;  

i )  master cab  i s  ab le  to  con trol  the  d i rection  of travel .  

Other cabs  than  the  master cab  can  on l y i ssue  " l ocal "  commands  in  the  veh icle  and  not tra in-
wide  commands,  i n teraction  wi th  functions  control led  from  the  master cab  i s  i n terlocked  by 
TCMS.  

For ETCS,  shun ting  mode  (SH)  avai l able  i n  the  l ead ing  veh icle,  ETCS-sleeping  mode in  other 
veh icles.  

By reset of the  rotati ng  swi tch  “door control  overri de”  the  normal  operation  mode  is  activated  
again .  

6.2.5. 1 1  Del ivery drive  mode  

The mode Del iveryDrive  i s  a  special  case  of normal  operation ,  bu t  wi thout passengers.  

6.2.5. 1 2  Other train  modes  i n terface  

The  tra in  mode  management provides  an  i n terface  to  set the  tri ggers :   

a)  RequestClean ingMode  

b)  RequestCoupl i ngMode  

c)  RequestNoiseReductionMode  

d)  RequestTunnelMode  

e)  RequestAutomaticOperationMode  

f)  RequestUpdateMode  

g)  RequestComposi ti onRun  

h)  RequestWash ingMode  

i )  RequestShuntingMode  
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j )  RequestDel i veryDrive  

Th is  in terface  a l lows  that a  combination  of the  other tra in  modes  i s  acti ve  s imu l taneous.  The  
defin i tion  of th is  i n terface  i s  not i n  the  scope of th i s  document.  

6.2.6  Parameter train_mode  

Figu re  21  shows  the  s tructure  of the  parameter tra in_mode:  

0 7 8 1 53 4 1 1 1 2

(OSM) (OMM) (TSM) (TMM)

B1 5 B1 4 B1 3 B1 2 B1 1 B1 0 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

B7 B6 B5 B4 B3 B2 B1 B0 B7 B6 B5 B4 B3 B2 B1 B0

OperationModes TrainModes

OtherTrainMode
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Figure 21  – Parameter train_mode 

STRUCT_TRAIN_MODE: : =  STRUCT  
  {  

  MainMode   UNSI GNED4    - -  main  mode   

  S ubMode    UNSI GNED4    - -  s ub  mode  
  }  

 

TRAI N_MODE: : =  RECORD  

  {  

  OperationModes  STRUCT_MAIN_MODE   - -  operational  s tate  for  the   

         complete  train  

 
  TrainModes   S TRUCT_MAI N_MODE   - -  operational  conditions  for   

         the  complete  train  

 

 

  OtherTrainMode  BI TSET1 6     - -  other  operational  conditions  of   

         the  train  

  }  

As long  as  the  tra in  mode consist un i t has  not received  the  parameter tra in_mode,  i t  assumes  
a  value  of none  for the  fie lds  OperationModes.MainMode and  TrainModes.MainMode and  no  
b i t  set i n  OtherTrainMode.  

Table  3  defi nes  the  values  for fie l d  OperationModes  of parameter tra in_mode (see  6. 2. 6) .  
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Table  3  – OperationModes  

MainMode SubMode Description  

0  

none  

0  . .  1 5  (not  used )  Trai n  mode  i s  unknown  

1  

NormalOperationMode  

 Trai n  i s  i n  normal  operati on  mode  (see  6 . 2 . 3 . 2)  

0  (none)  Sub  mode  i s  not  known  

1  . .  4  (reserved)   

5  (Extens ion  1 )  Project  speci fi c  extensi on  1  

6  (Extens ion  2)  Project  speci fi c  extensi on  2  

7  (Extens ion  3)  Project  speci fi c  extensi on  3  

8  . .  1 5  ( reserved )  Reserved  for fu tu re  use  

2  

Mai n tenanceMode  

 Trai n  i s  i n  main tenance  mode  (see  6. 2 . 3. 3)  

0  (none)  Sub  mode  i s  not  known  

1  (Service)  E . g .  s imple  checks  at  HMI  are  a l l owed  

2  ( I nspection )  E . g .  check and  test-procedu res  via  web  i n terface  are  a l l owed  

3  (Restoration )  Genera l  restorati on  mode,  extended  check and  test-procedures  
are  a l l owed ,  protection  functions  can  be  d i sabl ed  

4  ( Improvement)  The  tra in  i s  subj ect  to  improvements  

5  (Extens ion  1 )  Project  speci fi c  extensi on  1  

6  (Extens ion  2)  Project  speci fi c  extensi on  2  

7  (Extens ion  3)  Project  speci fi c  extensi on  3  

8  . .  1 5  ( reserved )  Reserved  for fu tu re  use  

3  

Commiss ion ingMode  

 Trai n  i s  i n  comm ission ing  mode  (see  6 . 2 . 3 . 4)  

0  . .  1 5  ( reserved )  Sub  modes  not  yet  defi ned  and  reserved  for fu tu re  use  

 

Table  4  defines  the  values  for fie ld  Tra inModes  of parameter train_mode (see  6. 2. 6).  
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Table  4 – TrainModes  (1  of 2)  

MainMode SubMode Description  

0  

none  

0  . .  1 5  (not  used )  Mai n  mode  i s  not  known  

1  

BatteryProtectionMode  

0  . .  1 5  (not  used )  Tri gger by battery protection  against  d eep  d i scharge  
(see  6. 2 . 4. 2 )  

2  

ShutdownMode  

 The  tra in  i s  powered  off (see  6 . 2 . 4. 3)  

0  (none)  Sub  mode  i s  not  known  

1  (Parking  Mode)  E . g .  s imple  checks  at  HMI  are  a l l owed  

2  (Pu l l ed  Mode)  E . g .  check and  test-procedu res  via  web  i n terface  are  
a l l owed  

3  . .  1 5  ( reserved )  Reserved  for fu tu re  use  

3  

Swi tchedOnMode  

 The  onboard  battery net  i s  acti vated  (see  6 . 2 . 4 . 4)  

0  (none)  Sub  mode  i s  not  known  

1  (Battery Power Suppl y)  The  tra in  i s  powered  by battery 

2  (Depot Power Suppl y 1 )  The  tra in  i s  powered  by auxi l i ary power 1  

3  (Depot Power Suppl y 2)  The  tra in  i s  powered  by auxi l i ary power 2  

4  (reserved)  Reserved  for fu tu re  use  

5  (reserved)  Reserved  for fu tu re  use  

6  (Swi tch  Off I n i ti ated )  Mai n  ci rcu i t  breaker opens  soon ,  a l l  d evices  prepare  for 
power l oss,  e . g .  pers i st  data  and  shu tdown  

7  . .  1 5  ( reserved )  Reserved  for fu tu re  use  

4  

I nServiceMode  

 The  tra in  i s  i n  Service  mode  a  d ri vers  cab  i s  l ead ing  
(see  6. 2 . 4. 5)  

0  (none)  Sub  mode  i s  not  known  

1  (Battery Power Suppl y)  The  tra in  i s  powered  by battery 

2  (Depot Power Suppl y 1 )  The  tra in  i s  powered  by auxi l i ary power 1  

3  (Depot Power Suppl y 2)  The  tra in  i s  powered  by auxi l i ary power 2  

4  (Depot Power Suppl y 3)  THE  tra i n  i s  powered  by auxi l i ary power 3  

5  (Catenary Power Supply)  The  tra in  i s  powered  by main  power 

6  (Swi tch  Off I n i ti ated )  Mai n  ci rcu i t  breaker opens  soon ,  a l l  d evices  prepare  for 
power l oss,  e . g .  pers i st  data  and  shu tdown  

7  (Power System  Change)  The  vol tage  system  i s  reconfigured  

8  . .  1 5  ( reserved )  Reserved  for fu tu re  use  
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Table  4 (2 of 2)  

MainMode SubMode Description  

5  

EnergySavi ngMode  

 The  train  parked  and  powered  by main  or auxi l i ary 
power,  the  devices  reduce  power consumption  
(see  6. 2 . 4 . 6)  

0  (none)  Sub  mode  i s  not  known  

1  (Battery Power Suppl y)  The  tra in  i s  powered  by battery 

2  (reserved)  Reserved  for fu tu re  use  

3  (reserved)  Reserved  for fu tu re  use  

4  (Depot  Power Suppl y 3)  The  train  i s  powered  by auxi l i ary power 3  

5  (Catenary Power Supply)  The  train  i s  powered  by main  power 

6  (Swi tch  Off I n i ti ated )  Mai n  ci rcu i t  breaker opens  soon ,  a l l  d evices  prepare  for 
power l oss,  e . g .  pers i st  data  and  shu tdown  

7  . .  1 5  ( reserved )  Reserved  for fu tu re  use  

6  

ServiceRetenti onMode  

 Transi ti on  s tate,  when  chang ing  the  l ead i ng  cab  i n  
Service  Mode  (see  6. 2 . 4. 7)  

0  . .  1 5  see  MainMode  =  4 ,  Service  Mode  

7  

Dri vi ngMode  

 The  tra in  i s  d ri vi ng  mode,  a  d ri ver cab  i s  l ead ing  
(see  6. 2 . 4 . 8)  

0  (none)  Sub  mode  i s  not  known  

1  . .  6  (reserved)  Reserved  for fu tu re  use  

7  (Power System  Change)  The  vol tage  system  i s  reconfigured  

8  (Normal  Mode)  Normal  d ri vi ng  operati on  

9  (Trans i ti on  Mode)  The  train  passes  a  neu tra l  section  

1 0  . .  1 5  ( reserved)  Reserved  for fu tu re  use  

8  

Towi ngMode  

 The  train  i s  not  powered  and  i s  pu l l ed  by another 
traction  veh icle,  the  battery i s  swi tched  on  and  auxi l i ary 
power may be  swi tched  on  (see  6. 2 . 4. 9)  

0  . .  1 5  ( reserved )  Sub  modes  not  yet  defi ned  and  reserved  for fu tu re  use  

9  

EmergencyMode  

 The  emergency operation  a l l ows  d ri vi ng  the  tra in ,  even  
wi th  serious  deg radati on  of the  tra in  con tro l  system  wi th  
overri d i ng  of protection  functions,  i f necessary 
(see  6. 2 . 4 . 1 0)  

0  . .  1 5  ( reserved )  Sub  modes  not  yet  defi ned  and  reserved  for fu tu re  use  

1 0  . .  1 5  

reserved  

0  . .  1 5  ( reserved )  Reserved  for fu tu re  use  

 

Table  5  defines  the  values  for fie ld  OtherTrainMode  of parameter tra in_mode.  
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Table  5  – OtherTrainMode 

Bi t No  Value  Description  

B0  

Clean ingMode  

1  The  train  i s  prepared  for cl ean i ng  (see  6 . 2 . 5. 2)  

0  e l se  

B1  

Coupl i ngMode  acti ve  

1  The  tra in  i s  d ri vi ng  towards  another tra i n  for coupl i ng  (see  6. 2 . 5. 3)  

0  e l se  

B2  

Coupl i ngMode  
passive  

1  The  train  i s  ready to  coupl e  wi th  another tra i n  (see  6 . 2 . 5. 3)  

0  e l se  

B3  

NoiseReductionMode  

1  The  train  reduce  no i se  em iss ion  (see  6. 2 . 5. 4)  

0  e l se  

B4  

TunnelMode  

1  The  devices  i n  the  tra in  are  requested  to  prepare  for pass ing  a  tunnel  
(see  6 . 2 . 5. 5)  

0  e l se  

B5  

Au tomaticOperati on  

1  The  train  operates  i n  au tomatic  operation  (see  6 . 2 . 5. 6)  

0  e l se  

B6  

UpdateMode  

1  Al l  devices  are  a l l owed  to  i nsta l l  updates  (see  6 . 2 . 5. 7)  

0  e l se  

B7  

Composi ti onRun  

1  The  train  composi ti on  for a  cl osed  trai n  i s  i n  prog ress  (see  6. 2 . 5. 8)  

0  e l se  

B8  

Wash ingMode  

1  The  train  i s  prepared  to  pass  a  wash ing  p l an t  (see  6 . 2 . 5. 9)  

0  e l se  

B9  

Shun ti ngMode  

1  The  train  i s  shunted ,  the  speed  i s  l im i ted  (see  6 . 2 . 5. 1 0)  

0  e l se  

B1 0  

Del i veryDrive  

1  The  Train  d ri ves  wi thou t passengers  (see  6 . 2 . 5. 1 1 )  

0  e l se  

B1 1  . .  B1 2  1  Reserved  

0  Reserved  

 

7 Appl ication  profi les  

7. 1  Door system  appl ication  profi le  

7. 1 . 1  Scope  

Subclause  7. 1  i s  appl icable  to  a l l  cons ists  (traction  un i ts ,  d ri ving  tra i l ers ,  mu l tip le  un i ts,  and  
passenger coaches)  that are  equ ipped  wi th  a  tra in  backbone i n  accordance wi th  I EC  61 375-1  
and  wi th  doors  to  be  con trol l ed  remote.  

Other ki nds  of rol l i ng  stock,  e. g .  EMUs,  DMUs (see  3. 2)  and  h igh-speed  tra ins  shou ld  comply 
wi th  th is  clause  i n  order to  develop  the  remote  door control  appl ication  based  on  th is  techn ical  
speci fication  and  to  ach ieve  i n teroperabi l i ty.   

Clause  7  does  not standard ize  e i ther the  implementation  of the  functions  i n  the  i nd ividual  
veh icles,  or the  des ign  and  arrangement of the  con trol  equ ipment,  bu t on l y the  appl ication  
i n terface  between  the  veh icles  via  the  communication  connection  using  the  tra in  backbone.  
However,  a  s tandard ized  bas ic behaviour and  bas ic functional i ty of the  subsystem  door 
provid ing  certain  remote  con trol  functions  i s  expected .  
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7. 1 .2  Door system  breakdown  structure  

Accord ing  to  the  general  appl ication  arch i tecture  (see  4 . 1 ) ,  F i gure  22  i l l ustrates  the  
d istribu tion  of the  components  of the  door system .  
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Figure 22  – Distribution  structure  of the  door appl ication  

Figu re  23  i l l ustrates  the  component s tructure  of the  door system  wi th  i ts  i n terfaces  to  the  
TCMS.  

Th is  techn ica l  speci fication  does  not requ ire  a  speci fic consist network.  E i ther a  cons ist  
network accord ing  to  I EC 61 375  or any other network may be  deployed ,  because  the  cons ist  
i n ternal  implementation  i s  not in  the  scope  of th is  document.  
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Figure 23  – Arch i tecture of the  door system  
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The  TCMS uses  the  i n terfaces  of the  door system  provided  by the  tra in  DCU  to  con trol  the  
functions  of the  door appl ication .  

The  tra in  door con trol  u n i t (DCU)  is  the  function  l eader,  and  i s  the  con trol l i ng  part  for a l l  doors  
i n  the  train .  

The  consist DCU  is  the  function  fol l ower,  and  is  the  agent for one  cons ist (network).  

The  DCU  is  the  function  device,  wh ich  i s  responsible  for a  phys ical  door.  

The  door is  the  phys ical  device  ded icated  to  the  DCU .  

7. 1 .3  Door types  

Referring  to  U IC  leaflet 556  the  fol l owing  door types  are  i denti fied :  

a)  Entry doors;  

b)  I n terconnecting  doors ;  

c)  Entry doors  of s leeping  cars;  

d )  I n terconnecting  doors  of s l eeping  cars ;  

e)  WC doors.  

WC doors  are  not considered  further i n  th is  document,  because  the  use  case  in  U IC l eaflet  
556  was  possib l y i nspired  by WC systems wi thout  closed  water ci rcu i t.  

F i gu re  24  shows  the  door types  and  the ir principa l  l ocation  i n  the  cons ists .   
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Figure 24 – Door types  

Depend ing  of the  door type,  d i fferen t communication  paths  are  chosen.  The  fo l l owing  fi gu res  
show that the  communication  paths  cross  consist boundaries  and  therefore  are  re levant  for 
the  train  backbone  and  th is  techn ical  speci fication .  

F i gure  25  shows the  communication  path  for a l l  en try doors ,  s ide  se lective.  Source  of the  
request i s  the  d ri ver or tra in  attendant,  s i nk are  a l l  en try doors  on  the  se lected  s ide.  
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consist boundary consist boundary consist boundary
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Figure 25 – Communication  path  for entry doors  

Figure  26  shows  the  communication  path  for the  ad jacent i n terconnecting  doors  of 
neighbouring  consists.  Source  of the  request i s  the  i n terconnecting  door of one  cons ist,  s ink  
is  the  ad j acent  i n terconnecting  door of the  ne ighbouring  consist.  
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Figure 26  – Communication  path  for i n terconnecting  doors  

Figu re  27  the  commun ication  path  for a l l  en try doors  of a l l  s l eeping  cars .  Source  of the  l ock or 
re lease  request i s  the  operation  of the  special  conductor‘s  door control  swi tch  i n  the  s leeping  
car.  
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Figure 27  – Communication  path  for entry doors  of sleeping  cars  

Figu re  28  the  communication  path  for a l l  i n terconnecting  doors  of a l l  s l eeping  cars.  Source  of 
the  l ock or re lease  request i s  the  operation  of the  specia l  conductor‘s  door control  swi tch  i n  
the  s l eeping  car.  
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Figure 28  – Communication  path  for i n terconnecting  doors  of s leeping  cars  

7. 1 .4  Door appl ication  functional  breakdown  system  

Table  6  shows the  functional  breakdown  structure  of the  door appl ication  i l l ustrated  by 
operation  scenarios,  wh ich  are  derived  from  U IC  l eaflet 556.  

Table  6  – Operation  scenarios  

Operation  scenario  Function  Communication  protocol  

a)  Operation  by conductor -remote  
swi tch  or Operation  by d ri ver door 
cl os ing  remote  swi tch   

Cl ose  a l l  en try doors   Request cl ose  a l l  en try doors   

b)  Operation  by conductor-remote  
swi tch  or Operation  by d ri ver door 
cl os ing  remote  swi tch   

I n terrupt en try door cl os ing  Request  cancel l ati on  of the  
remote  control  command  close  
doors   

c)  Pos i tion  of the  door control  swi tch  
of the  l ead i ng  veh icle  or Operation  
of the  conductor‘s  door control  
swi tch ,  cancel l ati on  after 1 0 ’  or at  
V >  5  km/h   

Lock or re lease  a l l  l eft  en try 
doors   

Request a l l  en try doors  on  l eft  
l ocked  or rel eased   

d )  Posi ti on  of the  door con trol  swi tch  
of the  l ead i ng  veh icle  or Operation  
of the  conductor‘s  door control  
swi tch ,  cancel l ati on .  after 1 0 ’  or at  
V >  5  km/h   

Lock or re lease  a l l  ri gh t  en try 
doors  

Request a l l  en try doors  on  ri gh t  
l ocked  or rel eased   

e)  Process  con trol  l ead ing  veh icle  
(operation  by d ri ver or s i gnal l i n g )   

Extend  footstep  (coupled  wi th  
en try doors)  

Request re lease  of the  footstep  
extend i ng  device   

f)  Operation  of the  special  
conductor‘s  door con tro l  swi tch  i n  
the  s leeping  car  

Lock or re lease  a l l  en try doors  
of the  s l eeping  cars   

Request a l l  en try doors  of the  
s l eepi ng  cars  l ocked  or rel eased  

g )  Open ing  of an  ad j acent 
i n terconnecti ng  door i n  the  
neighbouring  coach  

Open  ad j acent i n terconnecti ng  
door i n  neighbou ring  coach   

Request ad j acent  neighbou ring  
i n terconnecti ng  doors  of two  
neighbou ring   veh icles  operated  
together  

h )  Operation  of the  special  
conductor‘s-door control  swi tch  i n  
the  s leeping  car 

I n terconnecti ng  doors  to  the  
s l eepi ng  car g roup  l ocked  or 
re l eased  

Request i n terconnecti ng  doors  to  
s l eepi ng  cars  l ocked  or rel eased   

i )  Operation  by d ri ver  Prevent or rel ease  WC doors   Request WC-use  prevented  or 
rel eased   

NOTE  1  Operati on  i )  i s  not  d efi ned  by th i s  techn ical  speci fi cation .   

 

7. 1 .5  Door appl ication  degraded  mode  

I n  a  d istributed  system  s ing le  parts  may fa i l  wh i l e  the  rest are  s ti l l  i n  operation .  Detection  of 
the  fai l u res  and  appropriate  coun ter measures  need  to  be  defined ,  to  main tain  the  operation  
of the  door system  (see  Table  7) .  
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Table  7  – Door appl ication  degraded  mode  

Fai lure  
scenario  

Detection  Counter measure  

TCMS  fai l u re  S ink t ime  supervis i on  of con tro l  commands  
(tri gger)  by the  train  DCU  

The  tra in  DCU  shal l  request a  safe  state  for a l l  
doors  of a l l  consists  (e. g .  a l l  d oors  LOCKED)  

Trai n  DCU  
fa i l u re  

S ink t ime  supervis i on  of con tro l  commands  
(tri gger)  by the  consist  DCU  

The  consist  DCU  shal l  request  a  safe  s tate  for 
a l l  doors  of i ts  consist  (e . g .  a l l  doors  
LOCKED)  

Consist  DCU  
fa i l u re  

S ink t ime  supervis i on  of s tatus  reports  from  
the  consist  ( tri gger)  by the  tra i n  DCU  

I SOLATE  al l  doors  of the  fai l ed  consi st  at  the  
tra in  DCU  

NOTE  The  consist  may be  completely ou t  of 
operati on .  

DCU  fa i l u re  S ink t ime  supervis i on  of s tatus  reports  from  
the  DCU  (tri gger)  by the  cons is t  DCU  

I SOLATE  th i s  fa i l ed  door of the  cons ist  

Door fa i l u re  Hardware  supervis ion ,  wh ich  produces  fai l u re  
report  from  the  DCU  (tri gger)   

I SOLATE  th i s  fa i l ed  door of the  consist  

 

7. 1 .6  Door appl ication  special  mode  

Some specia l  cases  need  to  be  cons idered  for the  operation  of the  door system  (see  Table  8) .  

Table  8  – Door appl ication  special  mode  

Mode Description  

door 
ATTENDED  

When  the  central i sed  door cl os ing  and  l ocking  i s  acti vated  from  a  l ocal  con trol ,  ad jacent  to  a  
door,  i t  i s  perm issible  for th i s  d oor to  remain  open  when  the  other doors  cl ose  and  l ock.  The  
door con trol  system  shal l  a l l ow the  staff to  cl ose  and  l ock th i s  door subsequentl y before  
departu re.   

 

7. 1 .7  Door system  interaction  

7. 1 . 7. 1  Door trigger overview 

The state  mach ines  describe  the  con trol  of the  doors .  Commands  tri gger the  transi tion  from  
one  s tate  to  another (see  7. 1 . 9).  The  d i fferen t types  of door accord ing  to  7. 1 . 3  requ i re  
d i fferent  sets  of tri ggers .  

7. 1 .7.2  Triggers  for control  of entry doors  

Figu re  29  i l l ustrates  the  flow of triggers  between  TCMS  and  the  componen ts  of the  door 
system  (see  F igure  23)  to  execu te  the  functions  accord ing  to  7 . 1 . 4 ,  Table  6  a)  to  f) .  
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Figure 29  – Commun ication  flow of triggers  for entry doors  

Not a l l  tri ggers  resu l t  i n  actual  s ignals  between  DCUs.  I f the  phys ical  device  execu ting  a  DCU  
function  fa i ls ,  i t  cannot any longer be  a  source  of a  tri gger.  E. g .  the  trigger stat_isolated  may 
be  implemented  by a  crew man ipu lator at the  consist  DCU .  

7. 1 .7 .3  Door triggers  between  TCMS and  train  DCU  

The tri ggers  between  TCMS and  the  tra in  DCU  (see  Table  9)  are  i n formative  to  describe  the  
door appl ication  behaviour.   
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Table  9  – Triggers  between  TCMS and  train  DCU  

Trigger Source  Destination  Description  

cmd_train_rel ease  TCMS  tra in  DCU  Request  to  release  a l l  d oors  

cmd_train_l ock TCMS  tra in  DCU  Request  to  l ock a l l  d oors  

cmd_train_close  TCMS  tra in  DCU  Request  to  cl ose  a l l  doors  

cmd_train_open  TCMS  tra in  DCU  Request  to  open  a l l  d oors  

s tat_trai n_closed  tra in  DCU  TCMS  Status  report,  that  a l l  d oors  are  CLOSED  

stat_trai n_l ocked  tra in  DCU  TCMS  Status  report,  that  a l l  d oors  are  LOCKED  

 

The l ocal  trigger for the  tra in  DCU  (see  Table  1 0)  i s  i n formative  to  describe  the  door 
appl ication  behaviour.   

Table  1 0  – Local  triggers  for the  train  DCU  

Trigger Source  Destination  Description  

cmd_cst_isolate  l ocal  i npu t  tra in  DCU  Crew hand le/swi tch  to  i sol ate  a  speci fi c  cons ist  
from  operation ,  e . g .  i f th i s  cons ist  i s  not  i n  
normal  operation  

 

7. 1 .7.4  Door triggers  between  train  DCU  and  consist  DCU  

The tri ggers  between  tra in  DCU  and  cons ist DCU  (see  Table  1 1 )  are  normative  to  provide  
i n teroperabi l i ty of consists.   

Table  1 1  – Triggers  between  train  DCU  and  consist  DCU  

Trigger Source  Destination  Description  

cmd_cst_release  train  DCU  consist  DCU  Request to  release  a l l  d oors  of consist  

cmd_cst_lock train  DCU  consist  DCU  Request to  l ock a l l  d oors  of consist  

cmd_cst_close  train  DCU  consist  DCU  Request to  cl ose  a l l  doors  of cons ist  

cmd_cst_open  train  DCU  consist  DCU  Request to  open  a l l  d oors  of consist  

s tat_cst_closed  consist  DCU  train  DCU  Status  report,  that  a l l  d oors  of consist  are  
CLOSED  

stat_cst_locked  consist  DCU  train  DCU  Status  report,  that  a l l  d oors  of consist  are  
LOCKED  

stat_cst_fai l u re  consist  DCU  or 
train  DCU  

train  DCU  Fai l u re  detection  e i ther by sel f-  d i agnosti c  of 
cons ist  DCU  or functi on  supervis i on  of consist  
DCU  by tra i n  DCU  (e. g .  process  data  s i nk time  
supervis ion )  

 

7. 1 .7.5  Door triggers  between  consist  DCU  and  DCU  for en try doors  

The tri ggers  between  cons ist DCU  and  DCU  (see  Table  1 2)  are  i n formative  to  describe  the  
door appl ication  behaviour.   
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Table  1 2  – Triggers  between  consist  DCU  and  DCU  for entry doors  

Trigger Source  Destination  Description  

cmd_release  consist  DCU  DCU  Request to  release  the  door 

cmd_lock consist  DCU  DCU  Request to  l ock the  door 

cmd_close  consist  DCU  DCU  Request to  cl ose  the  door 

cmd_open  consist  DCU  DCU  Request to  open  the  door 

stat_closed  DCU  consist  DCU  Status  report,  that  the  door i s  CLOSED  

stat_locked  DCU  consist  DCU  Status  report,  that  the  door i s  LOCKED  

stat_attended  DCU  cons ist  DCU  Status  report,  that  the  door i s  ATTENDED  

stat_outoforder DCU  consist  DCU  Status  report,  that  the  door i s  i n  fa i l u re  
cond i ti on  (unknown  posi ti on ,  assume OPENED)  

stat_isolated   DCU  consist  DCU  Status  report  CLOSED and  LOCKED  

 

The l ocal  triggers  for the  DCU  (see  Table  1 3)  are  in formative  to  describe  the  door appl ication  
behaviour.   

Table  1 3  – Local  triggers  for the  DCU  

Trigger Source  Destination  Description  

cmd_open  l ocal  
hand le/swi tch  

DCU  Passenger hand l e/swi tch  to  open  the  door 

cmd_close  l ocal  
hand le/swi tch  

DCU  Passenger hand l e/swi tch  to  cl ose  the  door 

cmd_attend  l ocal  
hand le/swi tch  

DCU  Crew hand le/swi tch  to  mark the  door as  
ATTENDED  

cmd_isolate  l ocal  
hand le/swi tch  

DCU  Crew hand le/swi tch  to  i sol ate  the  door from  
operati on  

 

7. 1 .7.6  Door triggers  between  DCU  and  door 

The triggers  between  DCU  and  door (see  Table  1 4)  are  i n formative  to  describe  the  door 
appl ication  behaviour.   

Table  1 4  – Triggers  between  DCU  and  door 

Trigger Source  Destination  Description  

actor_rel ease  DCU  door Request  to  physical l y re lease  the  door 

actor_l ock DCU  door Request to  physical l y l ock the  door 

actor_cl ose  DCU  door Request to  physical l y cl ose  the  door 

actor_open  DCU  door Request  to  physical l y open  the  door 

sensor_closed  door DCU  Status  report,  that  door i s  phys ical l y CLOSED  

sensor_opened  door DCU  Status  report,  that  door i s  phys ical l y OPENED  

sensor_locked  door DCU  Status  report,  that  door i s  phys ical l y LOCKED  

sensor_re leased  door DCU  Status  report,  that  door i s  phys ical l y 
RELEASED 

detect_fai l u re  door or DCU  DCU  Fai l u re  detection  e i ther by sel f-  d i agnosti c  of 
door or function  supervis ion  of door by DCU  
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7. 1 .7.7  Triggers  for control  of i n terconnecting  doors  

Figu re  30  i l l ustrates  the  flow of tri ggers  between  the  components  of the  door system  
(see  F igure  23)  to  execu te  the  function  accord ing  to  7. 1 . 4  Table  6  g ) .  
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Figure 30  – Communication  flow of triggers  for neighbouring  in terconnecting  doors  

7. 1 . 7.8  Door triggers  between  consist  DCU  and  consist DCU  for neighbouring  
in terconnecting  doors  

The  tri ggers  between  cons ist DCU  and  consist DCU  (see  Table  1 5)  are  in formative  to  
describe  the  door appl ication  behaviour.   

Table  1 5  – Triggers  between  consist  DCU  and  consist  DCU  
for neighbouring  in terconnecting  doors  

Trigger Source  Destination  Description  

cmd_neighbou ring_open  cons ist  DCU  consist  DCU  Request  to  cl ose  the  nei ghbou ring  
i n terconnecti ng  door (from  the  ori g i nati ng  
door)  

cmd_neighbou ring_cl ose  cons ist  DCU  consist  DCU  Request  to  open  the  neighbouring  
i n terconnecti ng  door (from  the  ori g i nati ng  
door)  

 

The tri ggers  of Table  1 5  are  not communicated  i nside  the  same consist DCU ,  bu t between  the  
cons ist DCUs  of the  neighbouring  cons ist,  as  depicted  i n  F igure  31 .  
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Figure 31  – Neighbouring  consist  DCUs for neighbouring  in terconnecting  doors  

7. 1 . 7.9  Door triggers  between  consist  DCU  and  DCU  for neighbouring  
in terconnecting  doors  

The tri ggers  between  cons ist DCU  and  DCU  (see  Table  1 6)  are  i n formative  to  describe  the  
door appl ication  behaviour for neighbouring  i n terconnecting  doors .   

Table  1 6  – Triggers  between  consist  DCU  and  DCU   
for neighbouring  in terconnecting  doors  

Trigger Source  Destination  Description  

cmd_open_in ter cons ist  DCU  DCU  Request to  open  the  neighbouring  
i n terconnecti ng  door (from  the  ori g i nati ng  door)  

cmd_close_in ter cons ist  DCU  DCU  Request to  cl ose  the  nei ghbou ring  
i n terconnecti ng  door (from  the  ori g i nati ng  door)  

cmd_open_next  DCU  consist  DCU  Request to  open  the  neighbouri ng  
i n terconnecti ng  door (to  the  desti nation  door)  

cmd_close_next  DCU  consist  DCU  Request to  cl ose  the  nei ghbou ring  
i n terconnecti ng  door (to  the  desti nation  door)  

 

The l ocal  triggers  for the  DCU  (see  Table  1 3)  are  in formative  to  describe  the  door appl ication  
behaviour.   

7. 1 .7. 1 0  Triggers  for control  of i n terconnecting  doors  of s leeping  cars  

Figure  32  i l l ustrates  the  flow of tri ggers  between  the  components  of the  door system  
(see  F igure  23)  to  execu te  the  function  accord ing  to  7. 1 . 4  Table  6  h ) .  
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Figure 32  – Commun ication  flow of triggers  for control  
of i n terconnecting  doors  of sleeping  cars  

7. 1 .7 .1 1  Door triggers  between  consist  DCU  and  consist DCU  for i n terconnecting  
doors  of s leeping  cars  

The tri ggers  between  consist DCU  and  cons ist DCU  (see  Table  1 7)  are  i n formative  to  
describe  the  door appl ication  behaviour.   

Table  1 7  – Triggers  between  consist  DCU  and  consist  DCU   
for in terconnecting  doors  of s leeping  cars  

Trigger Source  Destination  Description  

cmd_lock_in ter_sl eep  consist  DCU  cons ist  DCU  Propagate  request  to  l ock a l l  
i n terconnecti ng  doors  of s l eepi ng  
cars  

cmd_release_in ter_sleep  consist  DCU  cons ist  DCU  Propagate  request  to  rel ease  a l l  
i n terconnecti ng  doors  of s l eepi ng  
cars  

cmd_lock_in ter_by_staff l ocal  hand l e  consi st  DCU  Request to  l ock a l l  i n terconnecti ng  
doors  of s l eeping  cars  by staff 

cmd_release_in ter_by_staff l ocal  hand l e  consi st  DCU  Request to  re lease  a l l  
i n terconnecti ng  doors  of s l eepi ng  
cars  by s taff 
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The  tri ggers  of Table  1 7  are  not communicated  i nside  the  same consist DCU ,  bu t between  the  
cons ist DCUs  of a l l  s leeping  cars,  as  depicted  in  F igure  31  for i n terconnecting  doors.  

7. 1 .7.1 2  Door triggers  between  consist  DCU  and  DCU  for in terconnecting  doors  of 
sleeping  cars  

The tri ggers  between  cons ist DCU  and  DCU  (see  Table  1 8)  are  in formative  to  describe  the  
door appl ication  behaviour for i n terconnecting  doors  of s leeping  cars .  

Table  1 8  – Triggers  between  consist  DCU  and  DCU   
for in terconnecting  doors  of s leeping  cars  

Trigger Source  Destination  Description  

cmd_lock_in ter_sl eep  cons ist  DCU  DCU  Request  to  l ock a l l  i n terconnecti ng  doors  
of s l eepi ng  cars  i n  the  cons ist  

cmd_release_in ter_s leep  consist  DCU  DCU  Request  to  re lease  a l l  i n terconnecti ng  
doors  of s l eep ing  cars  i n  the  cons ist   

 

The l ocal  triggers  for the  DCU  (see  Table  1 3)  are  in formative  to  describe  the  door app l ication  
behaviour.   

7. 1 .8  Side  selective  operation  

The door system  shal l  operate  s ide  selecti ve:  for l eft  s ide  and  for ri gh t s i de.  

The  behaviour of each  s i de  shal l  be  i ndependent.   

The  triggers  defined  i n  7 . 1 . 5  sha l l  be  accompan ied  wi th  a  parameter 's ide'  to  a l low si de  
selecti ve  operation .   

F igu re  33  i l l ustrates  the  s ide  selecti ve  parameterization  of triggers  and  the  hand l ing  i n  the  
state  mach ines  of a  DCU .  
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train  DCU /

consist DCU

state machine 

"right side"

state machine 

"left side"

state x

state y

[trigger_in  == xxx]

/trigger_out = yyy

state x

state y

[trigger_in  == xxx]

/trigger_out = yyy

[side == left]

[side == right]

trigger_in(side)

/side = left

trigger_out(side)

/side = right

 
IEC 

Figure 33  – S ide  selective parameterization  of triggers   

The  tra in  DCU  and  the  cons ist DCU  have  two  versions  of i ts  s tate  mach ine,  one  for the  l eft  
s i de  and  one  for the  righ t  s i de.  

When  a  tri gger trigger_in  wi th  parameter s i de  enters  a  DCU ,  the  DCU  decides  based  on  the  
parameter s i de,  to  wh ich  vers ion  of state  mach ine  the  trigger tri gger_in  i s  routed .  The  
parameter s ide  i s  s tripped  off from  the  trigger tri gger_in .  The  tri gger tri gger_in  causes  a  s tate  
transi ti on  wi th  an  associated  action ,  e. g .  setti ng  the  trigger trigger_ou t for another s tate  
mach ine  of the  door con trol .  When  the  tri gger tri gger_ou t l eaves  the  DCU ,  the  parameter s i de  
is  attached  accord ing  to  the  producing  s tate  mach ine.   

7. 1 .9  Door appl ication  behaviour 

7. 1 . 9 . 1  General  

The behaviour of the  door appl ication  i s  described  by s tate  mach ines.  The  behaviour of the  
d i fferent doors  accord ing  to  7 . 1 . 3  requ i res  d i fferen t state  mach ines.  As  a  consequence  the  
DCU  for a  s ing le  door and  the  cons ist DCU  (see  7 . 1 . 2)  comprise  more  than  one  state  mach ine  
as  depicted  i n  F igure  34.  
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DCU

consist DCU

State machines for 

entry doors

(side selective)

State machine for 

neighbouring  

interconnecting  doors

State machine for 

interconnecting  doors 

of sleeping  cars

State machines for 

entry doors

(side selective)

State machine for 

neighbouring  

interconnecting  doors

State machine for 

interconnecting  doors 

of sleeping  cars
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Figure 34 – State  mach ine structure of DCU  and  consist DCU  

The fo l l owing  subclauses  7. 1 . 9. 2 ,  7 . 1 . 9. 4  and  7 . 1 . 9 . 9  describe  the  behaviour of the  door 
appl ication  for entry doors.  The  s tate  mach ines  i n  these  clauses  are  generical l y described  
wi thout  the  parameter s ide  (see  7. 1 . 8) .  

Sublause  7. 1 .9 . 4  describes  the  behaviour of the  door appl ication  for neighbouring  
i n terconnecting  doors.  

Subclause  7 . 1 . 9. 8  describes  the  behaviour of the  door appl ication  for i n terconnecting  doors  of 
s leeping  cars.  

The  components  TCMS  and  the  phys ical  door (see  F igure  23)  are  not described  i n  detai l ,  bu t  
they are  used  as  sources  and  s i nks  of tri ggers .  

The  description  of behaviour is  i n formative  to  understand  the  trigger commun ication  between  
tra in  DCU  and  cons ist DCU .  

7. 1 .9.2  Door behaviour 

The behaviour of the  door i tsel f i s  not described  by a  state  mach ine.  I t  i s  assumed  that the  
tri ggers  for actors  of the  door (see  Table  21 )  wi l l  resu l t  i n  the  expected  triggers  of sensors  of 
the  door (see  Table  20).  

7. 1 .9.3  DCU  behaviour  

The DCU  behaviour is  general l y appl icable  for a l l  types  of doors ,  bu t not  a l l  types  of doors  
deploy a l l  states  and  state  trans i tions,  e . g .  ne ighbouring  i n termed iate  doors  u ti l i ze  OPEN  and  
CLOSE  function  on l y.  

F i gure  35  depicts  the  state  d iagram  of the  door control  un i t for a  s ing le  exterior door.  Table  1 9  
shows the  door states  used  for the  state  d iagram .  
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Table  1 9  – DCU  state  defin i tions  

State  Posi tion  LOCKED  Train  Condi tions  ISOLATED  ATTENDED  FAILURE  

OPENED  open  NO  •  V  <  5  km /h  

•  DCU :  avai l abl e  

•  Tra i n :  avai l able  

NO  – NO  

CLOSED  closed  NO  •  V  <  5  km /h  

•  DCU :  -  

•  Trai n :  -  

NO  – NO  

LOCKED  closed  YES •  V  >  5  km /h  

•  DCU :  avai l able  

•  Tra i n :  avai l able  

NO  – NO  

I SOLATED closed  YES – YES – NO  

ATTENDED  open  NO  •  V  <  5  km /h  

•  DCU :  avai l abl e  

•  Tra i n :  avai l able  

NO  YES NO  

OUT OF  
ORDER 

unknown  unknown  – NO  – YES 

<any state>  Vi rtual  s tate  representi ng  a l l  other states  to  reduce  d i ag ram  complexi ty.  

 “ -“  means  that  the  parameter has  no  i n fl uence.  

The  speed  restri cti ons  i n  the  col umn  train  cond i ti ons  appl y to  en try doors  on l y.  
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[initial ]

/stat_closed = FALSE

/stat_locked = FALSE

/stat_attended  = FALSE

/stat_isolated  = FALSE

/stat_outoforder = FALSE

Locked

Closed

Opened

[sensor_closed  == TRUE]

/stat_closed = TRUE

/actor_close = FALSE

[cmd_release == FALSE &&

sensor_locked  == TRUE]

/stat_locked = TRUE

/actor_lock = FALSE

[sensor_released  == TRUE]

/stat_locked = FALSE

/actor_release = FALSE

[sensor_opened  == TRUE]

/stat_closed  = FALSE

/actor_open =  FALSE

Attended

[cmd_attend  == TRUE]

/stat_attended = TRUE

Out of order

[cmd_attend == FALSE &&

 sensor_closed  == TRUE]

/actor_close = FALSE

/stat_attended  = FALSE

/stat_closed = TRUE

[detect_failure == FALSE]

/stat_closed  =  FALSE

/stat_locked  =  FALSE

/stat_attended = FALSE

/stat_outoforder = FALSE

Isolated

[cmd_isolate == FALSE]

/stat_isolated  = FALSE

/stat_closed  = FALSE

/stat_locked  = FALSE

/stat_outoforder = TRUE

[cmd_release == FALSE]

/actor_lock = TRUE

[cmd_close == FALSE && 

 cmd_open == TRUE]

/actor_close = FALSE

/actor_open = TRUE <any state>

[detect_fai lure == TRUE]

/stat_outoforder = TRUE

/stat_closed = FALSE

/stat_locked=FALSE

[cmd_close == TRUE]

/actor_close = TRUE

/actor_open = FALSE

[cmd_close == TRUE]

/actor_close = TRUE

[cmd_release == TRUE]

/actor_lock = FALSE

/actor_release = TRUE

[cmd_close == TRUE]

/actor_close = TRUE

[cmd_isolate == TRUE]

/stat_isolated  = TRUE

/stat_closed  = TRUE

/stat_locked  = TRUE

/stat_outoforder = FALSE 

 
IEC 

Figure  35  – DCU  state  d iagram  for entry doors  

Table  20  and  Table  21  describe  the  triggers  and  operations  of the  DCU  state  mach ine  for 
en try doors.  

NOTE  There  are  no  i n termed i ate  states  l i ke  OPEN ING,  CLOSING,  RELEASING  or LOCKING.  These  i n termed iate  
states  are  impl i ci tl y represented  by the  cu rrent  state  and  the  tri gger sen t  to  the  next  state  mach ine.  When  the  next  
state  mach ine  reports  the  completion  of the  operation ,  i t  sends  back the  appropriate  status  tri gger,  wh ich  causes  
the  desi red  state  trans i ti on .  
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Table  20  – DCU  triggers  for entry doors  

Trigger Description  

I n i ti a l  Power-up  or re-boot  of door control  un i t  (DCU);  the  door shal l  be  assumed  opened   

cmd_close
*)
 TRUE:  the  door shal l  be  cl osed  

FALSE:  no  change  of the  door posi ti on  

cmd_open
*)
 TRUE:  the  door shal l  be  opened ,  on l y i f the  tri gger cmd_close  ==  FALSE   

FALSE:  no  change  of the  door posi ti on  

cmd_neighbou ring_cl ose  TRUE:  the  neighbou ring  door shal l  be  cl osed  

FALSE:  no  change  of the  door posi ti on  

cmd_neighbou ring_open  TRUE:  the  nei ghbou ring  door shal l  be  opened  

FALSE:  no  change  of the  door posi ti on  

cmd_release
** )
 TRUE:  the  door shal l  be  rel eased  

FALSE:  no  change  of the  door l ocking  state  

cmd_lock
**)
 TRUE:  the  door shal l  be  l ocked  

FALSE:  no  change  of the  door l ocking  s tate  

cmd_attend  TRUE:  the  door shal l  be  hand l ed  as  ATTENDED and  report  th i s  to  the  cons ist  DCU  

FALSE:  the  door shal l  not  be  hand l ed  as  ATTENDED  

cmd_fai l u re  TRUE:  the  door shal l  be  hand l ed  as  taken  ou t  of order 

FALSE:  the  door shal l  not  be  hand l ed  as  taken  ou t  of order 

sensor_closed  TRUE:  the  door reports,  that  i t  i s  CLOSED  

FALSE:  e l se  

sensor_opened  TRUE:  the  door reports ,  that  i t  i s  OPENED 

FALSE:  e l se  

sensor_locked  TRUE:  the  door reports,  that  i t  i s  LOCKED  

FALSE:  e l se  

sensor_re leased  TRUE:  the  door reports ,  that  i t  i s  RELEASED  

FALSE:  e l se  

detect_fai l u re  TRUE:  the  door reports,  that  i t  has  detected  a  fai l u re,  i t  shal l  be  assumed  OPENED  

FALSE:  the  door reports ,  that  i t  i s  i n  normal  operation  

* )
 These  tri ggers  are  u ti l i zed  for a l l  types  of doors.  

**)
 These  tri ggers  are  u ti l i zed  for en try doors  and  nei ghbou ring  i n terconnecti ng  doors  of s l eep i ng  cars.  
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Table  21  – DCU  operations  for entry doors  

Operation  Description  

actor_cl ose
*)
 TRUE:  the  door shal l  cl ose  

FALSE:  no  action  

actor_open
* )
 TRUE:  the  door shal l  open  

FALSE:  no  action  

actor_l ock
** )
 TRUE:  the  door shal l  be  l ocked  

FALSE:  no  action  

actor_rel ease
** )
 TRUE:  the  door shal l  be  rel eased  

FALSE:  no  action  

stat_closed   TRUE:  the  DCU  reports  that  the  door i s  CLOSED  

FALSE:  e l se  

stat_locked  TRUE:  the  DCU  reports  that  the  door i s  LOCKED  

FALSE:  e l se  

stat_attended  TRUE:  the  DCU  reports  that  the  door i s  ATTENDED  

NOTE  An  ATTENDED door can  be  regarded  as  a  CLOSED door.  

FALSE:  e l se  

stat_outoforder TRUE:  the  DCU  reports  that  the  door i s  fau l ty;  s i nce  there  i s  no  rel i able  i n formation  
abou t the  state  of the  door i t  shal l  be  assumed  OPENED  

FALSE:  the  DCU  reports  that  the  door i s  normal  operation  

stat_isolated  TRUE:  the  DCU  reports  that  the  door i s  taken  ou t  of operation ;  s i nce  th i s  i s  an  
i n tended  operation ,  the  door shal l  be  assumed  CLOSED and  LOCKED  

FALSE:  the  DCU  reports  that  the  door i s  not  taken  ou t  of operation  

fl ag_rel ease_enabl ed  TRUE:  the  DCU  i s  a l l owed  to  process  the  tri gger cmd_rel ease  

FALSE:  the  DCU  shal l  n ot  process  the  tri gger cmd_release  

* )
 These  operations  are  u ti l i zed  for a l l  types  of doors.  

**)
 These  operations  are  u ti l i zed  for en try doors  and  neighbouring  i n terconnecti ng  doors  of s l eeping  cars.  

 

7. 1 .9.4  DCU  behaviour for neighbouring  in terconnecting  doors  

Figu re  36  depicts  the  s tate  d iagram  of the  door con trol  un i t  for a  s ing le  i n terconnecting  door.  
Table  22  shows  the  door states  used  for the  s tate  d iagram .  

Table  22  – DCU  state  defin i tions  for neighbouring  i n terconnecting  doors  

State  Description  

Opened_in ter I n terconnecti ng  door i s  OPENED 

Closed_i n ter I n terconnecti ng  door i s  CLOSED 
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[initial ]

/actor_open = FALSE

/actor_close =  FALSE

/cmd_neighbouring_open = FALSE

/cmd_neighbouring_close = FALSE

Opened_inter

[sensor_closed == TRUE]

/actor_close = FALSE

[sensor_opened  == TRUE]

/actor_open =  FALSE

[cmd_neighbouring_open == TRUE]

/actor_open = TRUE

[cmd_neighbouring_close == TRUE]

/actor_close = TRUE

Closed_inter

[cmd_close == TRUE]

/actor_close = TRUE

/cmd_neighbouring_open = FALSE

/cmd_neighbouring_close = TRUE

[cmd_open == TRUE]

/actor_open = TRUE

/cmd_neighbouring_open = TRUE

/cmd_neighbouring_close = FALSE

 
IEC 

Figure 36  – DCU  state  d iagram  for neighbouring  in terconnecting  doors  

See  Table  20  and  Table  21  for the  description  of the  triggers  and  operations  of the  DCU  state  
mach ine  for ne ighbouring  i n terconnecting  doors.  

NOTE  Th is  state  mach ine  i s  s impl i fi ed .  For example,  i f the  cl os ing  of the  i n terconnecti ng  door i s  i n  progress  and  i t  
recei ves  the  tri gger cmd_open ,  i t  preferabl y opens  agai n  immed iately,  bu t  th i s  i s  an  implementation  i ssue,  wh ich  
does  not  affect  the  pri ncip le  of tri gger fl ow at  backbone  l evel .  

7. 1 .9.5  DCU  behaviour for in terconnecting  doors  of s leeping  cars  

Figure  37  depicts  the  state  d iagram  of the  door control  u n i t for a  s i ng le  exterior door.  Table  23  
shows  the  door s tates  used  for the  state  d iagram .  

Table  23  – DCU  state  defin i tions  for in terconnecting  doors  of s leeping  cars  

State  Description  

Released_in ter I n terconnecti ng  door of s l eeping  car i s  RELEASED  

Locked_in ter I n terconnecti ng  door of s l eepi ng  car i s  LOCKED  
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[initial ]

/actor_lock = FALSE

/actor_release = FALSE

Released_inter

[sensor_locked == TRUE]

/actor_lock = FALSE

[sensor_released == TRUE]

/actor_release =  FALSE

[cmd_lock == TRUE]

/actor_lock = TRUE

Locked_inter
[cmd_release == TRUE]

/actor_release = TRUE
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Figure  37  – DCU  state  d iagram  for in terconnecting  doors  of sleeping  cars  

See  Table  20  and  Table  21  for the  description  of the  tri ggers  and  operations  of the  DCU  state  
mach ine  for i n terconnecting  doors  of s l eeping  cars.  

7. 1 .9.6  Consist DCU  behaviour for entry doors  

Figure  38  shows  the  state  d iagram  of the  cons ist DCU  for a l l  en try doors  of a  cons ist.  For s i de  
selecti ve  operation ,  see  7. 1 . 8 .  Table  24  shows the  cons ist  DCU  states  used  for the  s tate  
d iagram.  

Table  24  – Consist DCU  state  defin i tions  for en try doors  

State  Posi tion  LOCKED  ISOLATED  FAILURE  Description  

Cst_Opened  open  NO  NO  NO  Not a l l  en try doors  of the  cons i st  are  
CLOSED (s i de  sel ecti ve)  

Cst_Closed  cl osed  NO  NO  NO  Al l  en try doors  of the  consist  are  
CLOSED (s i de  sel ecti ve)  

Cst_Locked  cl osed  YES -  NO  Al l  en try doors  of the  consist  are  
LOCKED (s i de  sel ecti ve)  

Cst_Out_of_Order open  NO  NO  YES Cons ist  i s  ou t  of order,  en try doors  are  
assumed  OPENED and  not  LOCKED  

<any state>  Vi rtual  s tate  representi ng  a l l  other s tates  to  reduce  d i ag ram  complexi ty.  

“ - “  means  that  the  parameter has  no  i n fl uence.  

 

The entry doors  of s leeping  cars  shal l  be  lockable  by operation  of the  specia l  conductor‘s  
door con trol  swi tch  i n  the  s leeping  car.  Table  25  shows  the  add i ti onal  states  used  to  control  
the  re lease  of the  entry d oors .  
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Table  25  – Additional  consist  DCU  state  defin i tions  for entry doors  of sleeping  cars  

State  Purpose  

Release  
enabled  

The  en try doors  of the  s l eep ing  car can  be  re l eased  by the  tri gger cmd_release.  

Release  
d i sabl ed  

The  en try doors  of the  s l eep ing  car shal l  n ot  be  re l eased  by the  tri gger cmd_release.  
Furthermore  the  tri ggers  cmd_close  and  cmd_lock shal l  be  impl i ed  to  l ock these  doors.  

 

Cst_Closed

[initial ]

/cmd_release = FALSE

/cmd_lock = FALSE

/cmd_close = FALSE

/cmd_open = FALSE

/stat_cst_closed  = FALSE

/stat_cst_locked  = FALSE

/stat_cst_failure = FALSE

Cst_Locked

Cst_Opened

[al l_stat_closed == TRUE]
/stat_cst_closed  = TRUE

[al l_stat_locked  == TRUE]
/stat_cst_locked  = TRUE

[stat_released  == TRUE]

/stat_cst_locked = FALSE

/cmd_close = FALSE

[al l_stat_closed  == FALSE]
/stat_cst_closed = FALSE

/cmd_open = FALSE

[cmd_cst_close == TRUE]

/cmd_close = TRUE

[cmd_cst_close == TRUE]

/cmd_close = TRUE

[cmd_cst_release == TRUE

 && flag_release_enabled]

/cmd_release = TRUE

[cmd_cst_close == FALSE &&

 cmd_cst_open == TRUE]

/cmd_open = TRUE

[cmd_cst_lock == TRUE]

/cmd_lock = TRUE Cst_Out_Of_Order

<any state>

[stat_outoforder == TRUE]

/stat_cst_outoforder = TRUE

/stat_cst_closed = FALSE

/stat_cst_locked=FALSE

[stat_outoforder == FALSE]

/stat_cst_closed  = FALSE

/stat_cst_locked  = FALSE

/stat_cst_outoforder = FALSE

Release enabled

Release disabled

[initial]

/flag_release_enabled = TRUE

[cmd_sleep_cst_lock == TRUE]

/flag_release_enabled  = FALSE

/cmd_close = TRUE

/cmd_lock = TRUE

[cmd_sleep_cst_release == TRUE]

/flag_release_enabled  =  TRUE

for doors of 

sleeping  car
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Figure 38  – Consist  DCU  state  d iagram  for entry doors  

Table  26,  Table  27  and  Table  28  describe  the  triggers,  cond i tions  and  operations  of the  
cons ist DCU  state  mach ine  for entry doors .  
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Table  26  – Consist DCU  Triggers  for entry doors  

Trigger Description  

I n i ti a l  Power-up  or re-boot of consist  door control  u n i t  (consi st  DCU );  a l l  doors  of the  
cons ist  shal l  be  assumed  OPENED;  no  requests  to  the  DCU  are  pend ing   

cmd_cst_close  TRUE:  a l l  en try doors  of the  consist  shal l  be  cl osed  (s i de  selecti ve)  

Th i s  tri gger shal l  overri de  the  tri gger cmd_cst_open .  

FALSE:  no  change  of the  en try door posi ti on  

cmd_cst_open  TRUE:  a l l  en try doors  of the  consist  shal l  be  opened ,  on l y i f the  tri gger 
cmd_cst_close  ==  FALSE  (s i de  selecti ve)  

FALSE:  no  change  of the  en try door posi ti on  

cmd_cst_release  TRUE:  a l l  en try doors  of the  consist  shal l  be  re leased  (s i de  se lecti ve)  

FALSE:  no  change  of the  en try door l ocking  state  

cmd_cst_lock TRUE:  a l l  en try doors  of the  consist  shal l  be  l ocked  (s i de  selecti ve)  

Th i s  tri gger shal l  overri de  the  tri gger cmd_cst_rel ease.  

FALSE:  no  change  of the  en try door l ocking  state  

stat_closed   TRUE:  a  DCU  reports  that  the  en try door i s  CLOSED,  to  be  u sed  i n  cond i ti on  
a l l _stat_cl osed  

FALSE:  e l se  

stat_locked  TRUE:  a  DCU  reports  that  the  door i s  LOCKED,  to  be  used  i n  cond i ti on  
a l l _stat_l ocked  

FALSE:  e l se  

stat_attended  TRUE:  the  DCU  reports  that  the  en try door i s  ATTENDED  

NOTE  An  ATTENDED entry  d oor can  be  regarded  as  a  CLOSED door.  

FALSE:  e l se  

stat_outoforder TRUE:  the  DCU  reports  that  not  a l l  en try doors  are  i n  normal  operati on ,  i t  shal l  be  
assumed  not  a l l  d oors  are  CLOSED and  LOCKED  

FALSE:  the  DCU  reports  that  a l l  en try doors  are  i n  normal  operati on  

stat_isolated  TRUE:  the  DCU  reports  that  the  en try door i s  I SOLATED;  s i nce  th i s  i s  an  i n tended  
operati on ,  the  door sha l l  be  assumed  CLOSED and  LOCKED  

FALSE:  the  DCU  reports  that  the  en try door i s  not  I SOLATED  ( i . e.  can  be  remotel y 
con trol l ed ,  i f n ot  OUT OF  ORDER)  

 

cmd_sleep_cst_lock Em i ts  tri ggers  cmd_close  and  cmd_lock and  d i sabl es  the  effect  of the  tri gger 
cmd_release  

cmd_sleep_cst_release  Enabl es  the  effect  of the  tri gger cmd_release  

 

Table  27  – Consist DCU  Conditions  for entry doors  

Condi tion  Description  

al l_stat_cl osed  Log ica l  AND  over tri ggers  s tat_closed  from  a l l  DCUs;  i f a  DCU  reports  
s tat_attended  ==  TRUE,  i t  shal l  be  hand l ed  as  stat_closed  ==  TRUE  (s i de  selecti ve)  

a l l _stat_l ocked  Log ica l  AND  over tri ggers  s tat_locked  from  al l  DCUs  (s i de  se lecti ve)  
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Table  28  – Consist DCU  Operations  for entry doors  

Operation  Description  

cmd_close  TRUE:  a l l  the  en try doors  of the  consist  shal l  be  cl osed  (s i de  selecti ve)  

FALSE:  no  change  of the  en try door pos i ti on  

cmd_open  TRUE:  a l l  the  en try doors  of the  consist  shal l  be  opened ,  on l y  i f the  tri gger 
cmd_cst_close  ==  FALSE  (s i de  selecti ve)  

FALSE:  no  change  of the  en try door pos i ti on  

cmd_release  TRUE:  a l l  the  en try doors  of the  consist  shal l  be  rel eased  (s i de  selecti ve)  

FALSE:  no  change  of the  en try door l ocking  state  

cmd_lock TRUE:  a l l  the  en try doors  of the  consist  shal l  be  l ocked  (s i de  selecti ve)  

FALSE:  no  change  of the  en try door l ocking  state  

s tat_cst_closed   TRUE:  the  consist  DCU  reports  that  a l l  the  en try doors  of the  cons ist  are  CLOSED 
(s i de  sel ecti ve)  

FALSE:  e l se  

s tat_cst_locked  TRUE:  the  consist  DCU  reports  that  a l l  the  en try doors  of the  cons ist  are  LOCKED 
(s i de  sel ecti ve)  

FALSE:  e l se  

s tat_cst_fai l u re   TRUE:  the  consist  DCU  reports  that  not  a l l  en try doors  of the  cons ist  are  i n  normal  
operati on ;  the  doors  of th i s  cons ist  shal l  be  assumed  OPENED 

FALSE:  the  DCU  reports  that  a l l  en try doors  of the  consist  are  i n  normal  operati on  

 

7. 1 .9.7  Consist DCU  behaviour for neighbouring  in terconnecting  doors  

Figure  39  depicts  the  state  d iagram  of the  cons ist door control  un i t  for ne ighbouring  
i n terconnecting  doors  of neighbouring  cons ist.  Table  29  shows the  cons ist  DCU  states  used  
for the  s tate  d iagram .  

Table  29  – Consist DCU  state  defin i tions  for neighbouring  i n terconnecting  doors  

State  Description  

Cst_Operate_i n ter There  i s  on l y one  s i ng le  s tate,  because  the  i nbound  tri ggers  are  d i rectl y forwarded  as  
operati ons,  i . e.  tri ggers  to  the  next  state  mach ine  

 

[initial ]

/cmd_open_inter =  FALSE

/cmd_close_inter = FALSE

[cmd_neighbouring_open == TRUE]

/cmd_open_inter =  TRUE

/cmd_close_inter = FALSE
Cst_Operate_inter

[cmd_neighbouring_close == TRUE]

/cmd_open_inter = FALSE

/cmd_close_inter =  TRUE

[cmd_open_next == TRUE]

/cmd_neighbouring_open =  TRUE

/cmd_neighbouring_close =  FALSE

[cmd_close_next == TRUE]

/cmd_neighbouring_open =  FALSE

/cmd_neighbouring_close = TRUE

 
IEC 

Figure 39  – Consist  DCU  state  d iagram  for neighbouring  in terconnecting  doors  

Table  30  and  Table  31  describe  the  triggers  and  operations  of the  cons ist  DCU  state  mach ine  
for en try doors .  
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Table  30  – Consist DCU  Triggers  for neighbouring  in terconnecting  doors  

Trigger Description  

I n i ti a l  Power-up  or re-boot  of consist  door control  u n i t  (consist  DCU) ;  a l l  
i n terconnecti ng  doors  of the  consist  shal l  be  assumed  OPENED;  no  requests  to  
the  DCU  are  pend ing  

cmd_neighbou ring_open  TRUE:  receive,  that   the  nei ghbou ring  connecti ng  door of the  neighbou ri ng  
consi st  shal l  be  opened  

FALSE:  no  change  of the  nei ghbou ring  connecti ng  door posi ti on  

cmd_neighbou ring_cl ose  TRUE:  receive,  that   the  nei ghbou ring  connecti ng  door of the  neighbou ring  
consist  shal l  be  cl osed  

FALSE:  no  change  of the  nei ghbou ring  connecti ng  door posi ti on  

cmd_open_next  TRUE:  ori g i nate,  that   the  neighbouri ng  connecti ng  door of the  nei ghbouring  
consist  shal l  be  opened  

FALSE:  no  change  of the  nei ghbou ring  connecti ng  door posi ti on  

cmd_close_next  TRUE:  ori g i nate,  that  the  neighbou ring  connecti ng  door of the  neighbou ring  
consist  shal l  be  cl osed  

FALSE:  no  change  of the  nei ghbou ring  connecti ng  door posi ti on  

 

Table  31  – Consist DCU  Operations  for neighbouring  in terconnecting  doors  

Operation  Description  

cmd_open_in ter TRUE:  the  i n terconnecti ng  door wh ich  corresponds  to  the  ori g i nati ng  
i n terconnecti ng  door shal l  be  opened  

FALSE:  no  change  of the  i n terconnecti ng  door pos i ti on  

cmd_close_in ter TRUE:  the  i n terconnecti ng  door wh ich  corresponds  to  the  ori g i nati ng  
i n terconnecti ng  door shal l  be  c l osed  

FALSE:  no  change  of the  i n terconnecti ng  door pos i ti on  

cmd_neighbou ring_open  TRUE:  propagate,  that   the  nei ghbouring  connecti ng  door of the  neighbouri ng  
cons ist  shal l  be  opened  

FALSE:  no  change  of the  nei ghbou ring  connecti ng  door posi ti on  

cmd_neighbou ring_cl ose  TRUE:  propagate,  that   the  nei ghbou ring  connecti ng  door of the  neighbouri ng  
consist  shal l  be  cl osed  

FALSE:  no  change  of the  nei ghbou ring  connecti ng  door posi ti on  

 

7. 1 .9.8  Consist DCU  behaviour for in terconnecting  doors  of s leeping  cars  

Figure  40  depicts  the  s tate  d iagram  of the  consist  door con trol  un i t  for i n terconnecting  doors  
of s leeping  cars.  Table  32  shows  the  cons ist DCU  states  used  for the  state  d iagram .  

Table  32  – Consist DCU  state  defin i tions  for in terconnecting  doors  of s leeping  cars  

State  Description  

Cst_Operate_i n ter_sleep  There  i s  on l y one  s i ng le  state,  because  the  i nbound  tri ggers  are  d i rectl y 
forwarded  as  operati ons,  i . e .  tri ggers  to  the  next  s tate  mach ine  
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[initial]

/cmd_lock_inter_sleep = FALSE

/cmd_release_inter_sleep = FALSE

[cmd_inter_sleep_lock == TRUE]

/cmd_lock_inter_sleep = TRUE

/cmd_release_inter_sleep = FALSE
Cst_Operate_inter_sleep

[cmd_inter_sleep_release == TRUE]

/cmd_lock_inter_sleep = FALSE

/cmd_release_inter_sleep = TRUE

[cmd_lock_inter_by_staff == TRUE]

/cmd_inter_sleep_lock = TRUE

/cmd_inter_sleep_release = FALSE

[cmd_release_inter_by_staff == TRUE]

/cmd_inter_sleep_lock = FALSE

/cmd_inter_sleep_release = TRUE

 
IEC 

Figure 40  – Consist  DCU  state  d iagram  for in terconnecting  doors  of s leeping  cars  

Table  33  and  Table  34  describe  the  tri ggers  and  operations  of the  cons ist  DCU  state  mach ine  
for in terconnecting  doors  of s l eeping  cars.  

Table  33  – Consist  DCU  Triggers  for in terconnecting  doors  of s leeping  cars  

Trigger Description  

I n i ti a l  Power-up  or re-boot  of consist  door con trol  u n i t  (consist  DCU);  a l l  
i n terconnecti ng  doors  of the  consist  shal l  be  assumed  OPENED;  no  
requests  to  the  DCU  are  pend i ng  

cmd_release_in ter_by_staff TRUE:  ori g i nate,  that  the  i n terconnecti ng  doors  of s l eep ing  cars  shal l  be  
re l eased  

FALSE:  no  change  of the  pos i ti on  of the  connecti ng  door of s l eepi ng  car  

cmd_lock_in ter_by_staff TRUE:  ori g i nate,  that  the  i n terconnecti ng  doors  of s l eep ing  cars  shal l  be  
l ocked  

FALSE:  no  change  of the  pos i ti on  of the  connecti ng  door of s l eepi ng  car  

cmd_in ter_s leep_release  TRUE:  receive,  that  the  i n terconnecti ng  doors  of s l eepi ng  cars  shal l  be  
rel eased  

FALSE:  no  change  of the  pos i ti on  of the  connecti ng  door of s l eepi ng  car  

cmd_in ter_s leep_lock TRUE:  receive,  that  the  i n terconnecti ng  doors  of s l eepi ng  cars  shal l  be  
l ocked  

FALSE:  no  change  of the  pos i ti on  of the  connecti ng  door of s l eepi ng  car  

 

Table  34 – Consist  DCU  Operations  for i n terconnecting  doors  of sleeping  cars  

Operation  Description  

cmd_release_in ter_sleep  TRUE:  the  i n terconnecti ng  door shal l  be  re leased  

FALSE:  no  change  of the  i n terconnecti ng  door posi ti on  

cmd_lock_inter_s l eep  TRUE:  the  i n terconnecti ng  door shal l  be  l ocked  

FALSE:  no  change  of the  i n terconnecti ng  door posi ti on  

cmd_in ter_sleep_release  TRUE:  propagate,  that  the  i n terconnecti ng  doors  of s l eeping  cars  shal l  be  
rel eased  

FALSE:  no  change  of the  posi ti on  of the  connecti ng  door of s l eepi ng  car  

cmd_in ter_sleep_lock TRUE:  propagate,  that  the  i n terconnecti ng  doors  of s l eeping  cars  shal l  be  
l ocked  

FALSE:  no  change  of the  posi ti on  of the  connecti ng  door of s l eepi ng  car  
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7. 1 .9.9  Train  DCU  behaviour 

Figu re  41  shows  the  s tate  d iagram  of the  tra in  door control  u n i t for a l l  d oors  of a l l  cons ists.  
For s i de  electi ve  operation ,  see  7. 1 . 8 .  Table  35  shows  the  tra in  DCU  states  used  for the  state  
d iagram .  

Table  35  – Train  DCU  state  defin i tions  

State  Posi tion  LOCKED  ISOLATED  FAILURE  Description  

Trai n_Cst_Opened  open  NO  NO  NO  For each  consist:  not  a l l  doors  
of th i s  consist  are  CLOSED 
(s i de  sel ecti ve)  

Trai n_Cst_Closed  cl osed  NO  NO  NO  For each  consist:  a l l  d oors  of 
th i s  consi st  are  CLOSED (s i de  
selecti ve)  

Trai n_Cst_Locked  cl osed  YES NO  NO  For each  consist:  a l l  d oors  of 
th i s  consi st  are  LOCKED (s i de  
selecti ve)  

Trai n_Cst_ 
Ou t_of_Order 

open  NO  NO  YES For each  consist:  th i s  cons ist  
i s  ou t  of order,  a l l  i ts  doors  are  
assumed  OPENED and  not  
LOCKED  

Trai n_Cst_I sol ated  cl osed  YES YES -  For each  consist:  th i s  cons ist  
i s  I SOLATED,  doors  are  
assumed  CLOSED and  
LOCKED  

Trai n_Locked  cl osed  YES -  -  Al l  doors  of the  train  are  
LOCKED or I SOLATED (s i de  
selecti ve)  

<any state>  Vi rtual  s tate  representi ng  any s tate  to  reduce  d i ag ram  complexi ty.  

 “ -“  means  that  the  parameter has  no  i n fl uence.  
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for each consist

Train_Cst_Closed

[initial ]

/cmd_cst_release = FALSE

/cmd_cst_lock =  FALSE

/cmd_cst_close = FALSE

/cmd_cst_open = FALSE

/stat_train_closed = FALSE

/stat_train_locked = FALSE

Train_Cst_Locked

Train_Cst_Opened

[stat_cst_closed  == TRUE]
/stat_train_closed  = TRUE

/cmd_cst_close = FALSE

[stat_cst_locked  == TRUE]
/stat_train_locked = TRUE

[stat_cst_locked == FALSE]

/stat_train_locked = FALSE

/cmd_cst_close = FALSE

[stat_cst_closed  == FALSE]
/stat_train_closed = FALSE

/cmd_cst_open = FALSE

[cmd_train_close == TRUE]

/cmd_cst_close = TRUE

[cmd_train_close == TRUE]

/cmd_cst_close = TRUE

[cmd_train_lock == FALSE

  && cmd_train_release == TRUE]

/cmd_cst_release = TRUE

[cmd_train_close == FALSE

   && cmd_train_open == TRUE]

/cmd_cst_open =  TRUE

[cmd_train_lock == TRUE]

/cmd_cst_lock = TRUE

<any state>

Train_Cst_

Out_of_Order

Train_Cst_Isolated

[cmd_cst_isolate == FALSE]

[cmd_cst_isolate == TRUE]

/cmd_cst_close = TRUE

/cmd_cst_lock = TRUE

/cmd_cst_release = FALSE

[stat_cst_fai lure == FALSE]

Train_Locked

[cmd_train_lock == TRUE

  && stat_cst_locked  == TRUE]
[cmd_cst_isolate == TRUE]

[locked_or_isolated  == TRUE]

[all_locked_or_isolated  == TRUE]

1 . . *

1 . . *

[comp_changed == TRUE]

/reconfigure_consists

[stat_cst_locked == FALSE]

/stat_train_locked = FALSE

/cmd_cst_close = FALSE
[cmd_train_lock == FALSE

  && cmd_train_release == TRUE]

/cmd_cst_release = TRUE

/cmd_cst_lock = FALSE

1 . .*

[stat_cst_fai lure == FALSE]

 
IEC 

Figure  41  – Train  DCU  state  d iagram  

Table  36,  Table  37  and  Table  38  describe  the  tri ggers,  cond i tions  and  operations  of the  
consist DCU  state  mach ine.  
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Table  36  – Train  DCU  triggers  

Trigger Description  

I n i ti a l  Power-up  or re-boot of trai n  door control  Un i t  ( tra i n  DCU);  a l l  doors  of the  
cons ist  shal l  be  assumed  OPENED;  no  requests  to  the  consist  DCUs  are  
pend ing   

cmd_train_close  TRUE:  a l l  doors  of the  tra in  shal l  be  cl osed  (s i de  selecti ve)  

FALSE:  no  change  of the  door posi ti on  

cmd_train_open  TRUE:  a l l  doors  of the  tra in  shal l  be  opened ,  on l y i f the  tri gger cmd_train_close  
==  FALSE  (s i de  sel ecti ve)  

FALSE:  no  change  of the  door posi ti on  

cmd_train_rel ease  TRUE:  a l l  doors  of the  tra in  shal l  be  re l eased  (s i de  selecti ve)  

FALSE:  no  change  of the  door l ocking  state  

cmd_train_l ock TRUE:  a l l  doors  of the  tra in  shal l  be  l ocked  (s i de  selecti ve)  

FALSE:  no  change  of the  door l ocking  state  

cmd_cst_isolate  TRUE:  a l l  doors  for a  speci fi c  consist  are  i so lated  (s i de  selecti ve)  

FALSE:  a l l  doors  for a  speci fi c  consist  are  not  i solated  (s i de  selecti ve)  

stat_cst_closed   TRUE:  a  consist  DCU  reports  that  a l l  doors  of the  cons ist  are  CLOSED,  to  be  
used  i n  cond i ti on  a l l _stat_cst_closed  

FALSE:  e l se  

stat_cst_locked  TRUE:  a  consist  DCU  reports  that  that  a l l  doors  of the  consist  are  LOCKED,  to  
be  used  i n  cond i ti on  a l l _stat_cst_locked  

stat_cst_fai l u re  TRUE:  the  consist  DCU  reports ,  that  i t  has  detected  a  fa i l u re,  a l l  doors  of th i s  
cons ist  shal l  be  assumed  OPENED  

NOTE  Th is  tri gger can  be  generated  i ns i de  the  tra in  DCU  by operational  
supervis ion  of the  consist  DCU .  

FALSE:  the  cons ist  DCU  i s  i n  normal  operati on  

 

Table  37  – Train  DCU  conditions  

Condi tion  Description  

l ocked_or_isol ated  For each  consist,  th i s  cond i ti on  i s  the  l og ical  OR of the  tri gger cmd_cst_isolate  
wi th  the  l og ica l  AND of the  tri ggers  cmd_trai n_l ock and  s tat_cst_locked ,  i . e .  a l l  
doors  for th i s  consist  are  e i ther LOCKED or I SOLATED.  (s i de  selecti ve)  

a l l _l ocked_or_isolated  For a l l  cons ists ,  th i s  cond i ti on  i s  the  l og ical  AND  of the  cond i ti on  
l ocked_or_isolated ,  i . e.  a l l  doors  of the  train  are  e i ther LOCKED or I SOLATED.  
(s i de  sel ecti ve)  

comp_changed  When  the  tra in  composi ti on  changes  (e. g .  coupl i ng ,  d ecoupl i ng)  the  i nstances  
of the  sub  state  mach ines  for each  consist  need  to  be  reconfi gured  accord i ng  to  
the  actual  tra i n  topology.  
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Table  38  – Train  DCU  operations  

Operation  Description  

cmd_cst_close TRUE:  a l l  the  doors  of a l l  consi sts  shal l  be  cl osed  (s i de  sel ecti ve)  

FALSE:  no  change  of the  door pos i ti on  

cmd_cst_open  TRUE:  a l l  the  doors  of a l l  consi sts  shal l  be  opened ,  on l y i f the  tri gger 
cmd_train_close  ==  FALSE  (s i de  selecti ve)  

FALSE:  no  change  of the  door pos i ti on  

cmd_cst_release  TRUE:  a l l  the  doors  of a l l  consi sts  shal l  be  rel eased  (s i de  selecti ve)  

FALSE:  no  change  of the  door l ocking  state  

cmd_cst_lock TRUE:  a l l  the  doors  of a l l  consi sts  shal l  be  l ocked  (s i de  sel ecti ve)  

FALSE:  no  change  of the  door l ocking  state  

s tat_trai n_closed   TRUE:  the  tra in  DCU  reports  that  a l l  the  doors  of the  trai n  are  CLOSED (s i de  
selecti ve)  

FALSE:  e l se  

s tat_trai n_l ocked  TRUE:  the  tra in  DCU  reports  that  a l l  the  doors  of the  tra i n  are  LOCKED (s i de  
selecti ve)  

FALSE:  e l se  

reconfi gu re_consists  Reconfi gu re  the  tra in  DCU  state  mach ines  accord i ng  to  the  actual  tra i n  
topol ogy.  
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Annex A 
(normative)  

 
Profi le  data  defini tions  

A.1  Engineering  uni ts   

When  referring  to  phys ica l  quanti ti es ,  the  fol lowing  defin i ti ons  i n  Table  A. 1  and  Table  A. 2  
shal l  be  used .  These  eng ineering  un i ts  shal l  be  appl ied  for encod ing  data  in formation  to  be  
stored  or exchanged  between  appl ications.  

Table  A. 1  – Physical  quanti ties  (e.g .  1 6  bi t  in teger type)  

Physical  quanti ty  
[Un i t]  

Defau l t resolu tion  (un i t  /  b i t)  
0x1  =   

Resu l ting  i n  a  maximum  value  
stored  i n  a  1 6-bi t  s i ze  of type  

I n teger1 6   

Acceleration/Decelerati on  
[m /s2 ]  

0 , 001  m /s2  32 , 767  m /s2  

Speed  of rotation  per m inu te  
[rpm ]  

1  rpm   32  767  rpm  

Pressure  
[bar]  

0 , 001  bar  32 , 767  bar 

Frequency 
[Hz]  

0 , 1  H z  3  276, 7  Hz  

Force  
[kN ]  

0 , 1  kN  3   276, 7  kN  

Length /Wheel  d i ameter 
[mm]  

0 , 1  mm  3  276, 7  mm  

Power 
[kW]  

1  kW 32  767  kW 

Energy 
[kWh]  

1  kWh  32  767  kWh  

Mass  
[t]  

0 , 05  t  1  638, 35  t  

Veloci ty (Speed)  
[km/h ]  

0 , 1  km /h  3  276, 7  km /h  

Apparent  power 
[VA]  

1  VA 32  767  VA 

Vol tage   
[V]  

1  V  32  767  V  

Curren t  
[A]  

1  A 32  767  A 

Temperatu re  /  Temperatu re  d i fference  
[K]  

0 , 1  K 3  276, 7  K 

CO2  Concentration  
[ppm ]  

1  ppm  32  767  ppm  

Distance  /  Braki ng  d i stance  
[m ]  

1  m  32  767  m  

D istance  /  Tri p  d i s tance  
[km ]  

0 , 1  km  3  276, 7  km  

Amount/Count  1   32  767  

Relati ve  va l ue/change  as  percentage   
[% ]  

0 , 01  %  327, 67  %  

Torque  
[m /s3 ]  

0 , 1  m /s3  3  267, 7  m /s3  

T ime 
[s ]  

0 , 001  s  32 , 767  s  
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Table  A.2  – Physical  quanti ti es  (other data  types)  

Physical  quanti ty  
[Un i t]  

Defau l t  resolu tion  
(un i t /  b i t)  

0x1  =   

Resu l ting  i n  a  maximum  value  stored   

Time  /  Date  

[s ] /[  1 /(232-1 )  s ]  

1 /(2
32
-1 )  s  The  Time  data  i s  composed  of two  unsi gned  values:   

The  fi rst  e l ement  i s  an  Unsi gned32  data  type  that  
provi des  the  time  i n  seconds   

a)  s i nce  1 . 1 . 1 900,  0 : 00, 00(UTC)  for time  
g reater/equal  1 . 1 . 1 984,  0 : 00, 00  (UTC)  

and  l ess  than  or 7 . 2 . 2036,  6 : 28 , 1 6(UTC)  or 

b)  i n  seconds  s i nce  7 . 2 . 2036,  6 : 28, 1 6(UTC)  for 
t ime  greater or equal  7 . 2 .  2036 ,  6 : 28, 1 6(UTC).   
The  second  e l ement  i s  an  Unsi gned32  data  

type  that  provides  the  fracti ona l  porti on  of seconds  
i n  1 /232  s ) .  

Time  d i fference  

[s ] /[  1 /(232-1 )  s ]  

1 /(2
32
-1 )  s  Th i s  data  type  i s  composed  of an  i n teger val ue  and  

of an  unsigned  val ue  that  express  the  d i fference  i n  
time:  

The  fi rst  e l ement i s  an  I n teger32  data  type  that  
provi des  the  time  d i fference  i n  seconds.  The  
second  el ement  i s  an  Unsi gned32  data  type  that  
provi des  the  fractional  porti on  of seconds  i n  1 /2

32
 s .  

Pos i ti on  

Decimal  deg rees  l ong i tude  

Type  F loat32  Geograph ica l  l eng th  i n  degrees   

( -  1 80  . . .  0  . . .  +  1 80)  

Representation  i n  accordance  wi th  D I N  EN  
I SO  6709  

Degrees,  m inu tes,  seconds  and  decimal  seconds  
DDMMSS.SS  

Zeros  have  to  be  pu t  i n  front  of deg ree  va lues  i f the  
val ue  i s  l ess  than  1 00  

and  i f m inu tes  or seconds  are  l ess  than  1 0,  zeros  
have  to  be  i nserted  at  

the  correspond ing  posi ti ons.  

Pos i ti on  

Decimal  deg rees  l ati tude  

Type  F loat32  Geograph ica l  breadth  i n  deg rees  (-  90  . . .  0  . . .  +  90)  

Representation  i n  accordance  wi th  D I N  EN  
I SO  6709  

Degrees,  m inu tes,  seconds  and  decimal  seconds  
DDMMSS.SS  

Zeros  have  to  be  pu t  i n  fron t  of deg ree  va lues  i f the  
val ue  i s  l ess  than  1 0  

and  i f m inu tes  or seconds  are  l ess  than  1 0,  zeros  
have  to  be  i nserted  at   

the  correspond ing  posi ti ons.  

 

A.2  Function  identi fication   

When  identi fying  functions,  the  fol l owing  defin i tions  in  Table  A.3  and  Table  A. 4  shal l  be  used .  
The  function  i den ti fiers  orien tate  on  the  structure  of standard  EN  1 5380-2 ,  wh ich  is  ci ted  here  
for i n formation  on l y,  because  there  exists  no  equ iva lent I EC standard .  
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Table  A.3  – List of function  identi fiers  (1  of 3)  

EN  
1 5380-2  Function Id  Function  Description ,  elements  

B  –  not  appl i cab le  Vehicle  body 

C   –  not  appl i cab le  Vehicle  fi tting  ou t  

DA ' 01 'H  I n tApp  I n terior appointmen ts  

DC '03 'H  Seats  Seats,  Tables  

DD  '04 'H  San i taryFac San i tary faci l i t i es  

DF  '06 'H  AddDevice  Add i ti onal  d evices  

EA ' 1 1 'H  Runn ingGear Running  gear 

ED ' 1 4 'H  SuspGear Suspens ion ,  damping ,  bal ancing  gear 

EE  ' 1 5 'H  DrvSystAct  Dri vi ng  Systems  (acti ve)  

FA ' 21 'H  PowerDrive  Power system,  drive  un i t  

FB  '22 'H  PowerSupply Power supp ly 

FC  '23 'H  PowerGen  Power generati on  

FD  '24 'H  PowerConv Power conversion  

FE  '25'H  PowerDis  Power d i ss ipati on  

FF  '26 'H  PowerStor Power s torage  

GA ' 31 'H  ControlApp  Control  apparatus  for train  operations  

GB '32 'H  PowerControl  Power supp ly con tro l s  

GC  '33 'H  DrvBrkControl  Dri vi ng  and  brake  con trol s  

GD  '34 'H  PwrGenCtrl  Power generati on  control  

GE  '35'H  SysDataAcq  System  data  acqu is i ti on  

GF  '36 'H  PwrStorCtrl  Power s torage  con tro l s  

HA ' 41 'H  AuxOpEqu ip  Auxi l iary operation  equ ipment  

HB  '42 'H  ConvEqu ip  Converter equ ipment  

HC  '43 'H  BatteryDev Battery device  

HD  '44 'H  OBS  On-board  suppl y system  

HE  '45'H  Cool i ngPwrDrv Cool i ng  un i t  for power and  d ri ve  systems  

HF  '46 'H  EmergPwr Emergency power generators  
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Table  A.3  (2 of 3)  

1 5380-2  Function Id  Function  Description ,  el ements  

JA '51 'H  Mon i torSafety  Moni toring  and  safety equ ipment  

JB  '52 'H  MeasProtDev Measuri ng  and  protecti ve  devices  

JC '53'H  I nd icRecDisp  I nd icati ng ,  record ing ,  d i splay devices  

JD  '54'H  SafetyEqu ip  Safety equ i pment 

JE  '55'H  DataTrans  Data  transm ission  devices  

J F  '56'H  CommEqu ip  Commun ication  equ ipment  

JG  '57'H  M iscEqu i p  M iscel l aneous  equ ipment  

JQ '5F 'H  CSOwner Control  System  commun ication  

KA '61 'H  L i gh ti ng  Lighting  

KB  '62 'H  ExtLight  Exteri or l i gh ti ng  equ i pment  

KC '63'H  I n tLi gh t  I n teri or l i gh ti ng  equ i pment 

LA '71 'H  Ai rCond i  Air condi tion ing  

LE  '75'H  ACReg  Regu lati on  

MA '81 'H  AncOpEqu i p  Anci l lary operating  equ ipment  

MB  '82 'H  Sand i ng  Sand i ng  equ i pment 

MC  '83'H  Lubricati on  Lubrication  equ ipment  

MD  '84'H  Poin tOpDev Poin ts  operati ng  equ i pment  

ME  '85'H  TicketMach  Ticket mach ines  

MF  '86'H  PassCountDev Passenger coun ti ng  device  

NA '91 'H  DoorsEntr Doors,  en trances  

NB  '92 'H  ExtDoors  External  doors  

NC  '93'H  I n tDoors  I n ternal  d oors  

ND  '94'H  EntrSteps  En trances,  s teps  (not  i ns i de)  

NE  '95'H  En trDi sable  En trances  for the  d i sabl ed  

PA 'A1 'H  I n formFac In formation  faci l i ti es  

PB  'A2'H  Vi s I n foFac Visual  i n formation  faci l i ti es  

PC 'A3'H  Vi s I n foE lem  Visual  i n formation  e l ements  

PD  'A4'H  Entertai nment  En tertai nment 

PE  'A5'H  Adverti s i ng  Adverti s i ng  

PF  'A6'H  Aud i I n foFac Aud ibl e  i n formation  faci l i t i es  
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Table  A.3  (3 of 3)  

1 5380-2  Function Id  Function  Description ,  el ements  

QA 'B1 'H  PneuHydrEqu ip  Pneumatic/hydrau l ic  equ ipment  

QB 'B2 'H  PneuGen  Generati on  

RA 'C1 'H  Brake  Brake  

RB 'C2 'H  BrakeComp Brake  components  

RC  'C3'H  MechBFTrans  Mechan ica l  brake  force  transmiss ion  

SA 'D1 'H  VehLi nkDev Vehicle  l i nkage  devices  

SB  'D2 'H  ACouplDev Automatic  coupl i ng  devices  

SG  'D7'H  VVI n terface  veh icle-veh icle  i n terface  for med ia,  s i gnal s ,  power 

TA 'E1 'H  Carri erSys  Carri er systems,  enclosures  

TE  'E5'H  E lectrRack E lectron i c rack system  

UA 'F1 'H  E lectrWi ri ng  Electri cal  wi ring  

UK 'FA'H  Common1    

UL  'FB 'H  Common2    

UM  'FC'H  Common3    

UN  'FD'H  I n ternal 1    

UP  'FE 'H  I n ternal2    

UQ  'FF'H  I n ternalETB    
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Table  A.4  – List of sub-function  identi fi ers  and  i nstance  info   

Function   
group  

F
u
n
c
ti
o
n
 

ID
 

Sub-function  

F
u
n
c
ti
o
n
 

S
u
b
Id
 

I nstance Cl ass  

In
s
ta
n
c
e
 

C
la
s
s
 

Remark 

Seats  '03'H  Seats  '0 'H      u sed  for veh icle  attri bu tes  (not  for 
commun ication)  

San i taryFac '04'H  San i tary faci l i t i es  '0 'H    0  water/WC 

AddDevice  '06'H  Gal l ey '0 'H    0  ga l l ey 

Runn ingGear ' 1 1 'H  RunGearDetect  '0 'H    0  runn ing  gear supervis i on  

RunGearHotBox ' 1 'H    0  hotbox warn ing  /  a l arm  

RunGearDNRA '2 'H    0  detection  of non  rotati ng  axles  

RunGearRSM  '3 'H    0  runn ing  s tabi l i ty mon i tori ng  

TrackI n fo  '4 'H    0  hotbox l ocation  detecti on  

WSS  '5 'H    0  wheel  speed  sensor (b locking)  per 
cons ist  

WDiameter '6 'H    0  wheel  d i ameter (axl es  per cons i st)   

SuspGear ' 1 4 'H  Ai rSuspEco  '0 'H    0  a i r spri ng  (  eco-mode)  

Ai rSuspDeflate  ' 1 'H    0  a i r spri ng  (defl ate)  

PowerSupply '22 'H  EnergyCounter '0 'H    0  energy cu rren t col l ector (counter)  

EnergySystem  ' 1 'H    0  energy col l ected  status  

EnergyMCB  '2 'H    0  main  ci rcu i t  breaker system  
i ndependent  

AC_outer 1  main  ci rcu i t  breaker AC,  exteri or 
section  

AC_inner 2  main  ci rcu i t  breaker AC,  i n terior 
section   

DC  3  main  ci rcu i t  breaker DC  

EnergyPanto  '3 'H  AC_wide  1  wide  pan tograph  AC  

AC_sl im  2  narrow pan tograph  AC  

DC  3  pantograph  DC  

DC_shoegear 4  shoegear DC  

EnergyDcon  '4 'H  Trafo  1   

DCConnect  2   

Else  3   

EnergyExtP  '5 'H    0   

Plug  1   

Swi tch  2   

EnergyTransf '6 'H    0   

EnergyAcDc  '7 'H    0   

MCBLoopX '8 'H    0   

PowerConv '24 'H  BrakeElectri c  '0 'H    0   

TractECounter ' 1 'H    0   

TractionStatus  '2 'H    0   

ConvGrp  1   

TractionCtrl  '3 'H    0   
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Function   
group  

F
u
n
c
ti
o
n
 

ID
 

Sub-function  

F
u
n
c
ti
o
n
 

S
u
b
Id
 

I nstance Cl ass  

In
s
ta
n
c
e
 

C
la
s
s
 

Remark 

PowerDis  '25'H  Earth i ng  '0 'H    0   

ControlApp  '31 'H  Base  '0 'H    0   

Electri cNet  ' 1 'H    0   

DiagSysCtrl  '2 'H    0   

Trai nConfig  '3 'H  TrConf 0   

Cab  1   

Data  2   

SysCtrlTest  'F 'H    0   

DrvBrkControl  ' 33 'H  Hand leCtrl  ' 1 'H    0   

Tec 1   

Vsetp  2   

Dbv 3   

DrvBrkCtrl  '2 'H    0   

TractCtrl  '3 'H    0   

ASC '4 'H    0   

Stabl i ng  '5 'H    0   

TractionPower '6 'H    0   

OMD  '7 'H    0   

SysDataAcq  '35'H  CDS  '0 'H    0   

KmCount  ' 1 'H    0   

ConvEqu ip  '42 'H  PowerConv '0 'H    0   

BatteryDev '43 'H  EnergyBattery '0 'H  Battery 1   

Charger 2   

BatteryEDetect  ' 1 'H    0   

OBS  '44 'H  AuxPwrCtrl  '0 'H    0   

BatteryI nv  ' 1 'H    0   

Cool i ngPwrDrv '45'H  AuxCool i ng  '0 'H    0   

Mon i torSafety '51 'H  PassEmergBrake  '0 'H    0   

Con trol  1   

I n tervention  2   

S tate  3   

EmergCtrl  ' 1 'H    0   

EBLoop  '2 'H    0   

Con trol  1   

I n tervention  2   

S tate  3   

PELoop  '3 'H    0   

DoLoop  '4 'H    0   

MCBLoop  '5 'H    0   

EmergLoop  '6 'H    0   

RGDLoop  '7 'H    0   
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Function   
group  

F
u
n
c
ti
o
n
 

ID
 

Sub-function  

F
u
n
c
ti
o
n
 

S
u
b
Id
 

I nstance Cl ass  

In
s
ta
n
c
e
 

C
la
s
s
 

Remark 

BrRel Loop  '8 'H    0   

FALoop  '9 'H    0   

LoopCtrl  'A'H    0   

EBManager 'B 'H    0   

MeasProtDev '52 'H  ProtDev '0 'H    0   

I nd icRecDisp  '53'H  F i reProt  '0 'H    0   

SafeCom  1   

Aud ioOutpu t  ' 1 'H    0   

Hm iEnv '2 'H    0   

Hm iMode  '3 'H    0   

SrVers  '4 'H    0   

SrHMI  '5 'H    0   

SrData  '6 'H    0   

SupvCCU  1   

SafetyNoti fi c  '7 'H    0   

SafetyEqu ip  '54 'H  ASD  '0 'H    0   

SafetyATP  ' 1 'H    0   

JRU  '2 'H    0   

Trai nHorn  '3 'H    0   

SafetyEVC  '4 'H    0   

SafetyNVC  '5 'H    0   

SafetyLZB  '6 'H    0   

SafetyDMI  '7 'H    0   

ATO '8 'H    0   

DataTrans  '55'H  MCGStatus  '0 'H    0   

MCG2CCU  1   

CCU2MCG  2   

MCGGPS  ' 1 'H    0   

MCGArch i ve  '2 'H    0   

M ipStatus  '3 'H    0   

CommEqu ip  '56'H  Rad i o  '0 'H    0   

M i scEqu i p  '57'H  Fron tHeati ng  '0 'H    0   

ScreenWiper ' 1 'H    0   

CCTV '2 'H    0   

CCUOwner '5F 'H  MCGStatusQ  '0 'H  Dummy 0   

'0 'H  CCU2MCG  2   

CCU2HMI  ' 1 'H    0   

ExtLight  '62 'H  Li gh tS i gna l  '0 'H    0   

L i gh tExtMode  ' 1 'H    0   

I n tLigh t  '63'H  Li gh tI n t  '0 'H    0   

Ai rCond i  '71 'H  HvacCompart  '0 'H    0   
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Function   
group  

F
u
n
c
ti
o
n
 

ID
 

Sub-function  

F
u
n
c
ti
o
n
 

S
u
b
Id
 

I nstance Cl ass  

In
s
ta
n
c
e
 

C
la
s
s
 

Remark 

HvacCab  ' 1 'H    0   

HvacFanComp '2 'H    0   

HvacFanCab  '3 'H    0   

PressProt  '4 'H    0   

Sand i ng  '82 'H  Sand i ng  '0 'H    0   

WE1  1   

WE2 2   

BrakeAi rSanddry ' 1 'H    0   

SandHeati ng  '2 'H    0   

Lubrication  '83'H  Lubrication  '0 'H    0   

DoorsEntr '91 'H  DoorEvac '0 'H  Left  1   

Ri ght  2   

ExtDoors  '92 'H  ExtDoorStat  '0 'H  Axle  0   

Left  1   

Ri ght  2   

ExtDoorASDO  ' 1 'H    0   

I n tDoors  '93'H  I n tDoorStat  '0 'H  I n tersect  1   

I nner 2   

En trSteps  '94'H  DoorSteps  '0 'H  Left  1   

Ri ght  2   

En trDisable  '95'H  DoorRamp '0 'H    0   

Left  1   

Ri ght  2   

I n formFac 'A1 'H  P i sData  '0 'H    0   

P i sCsData  ' 1 'H    0   

Vi s I n foFac 'A2'H  Vi s I n fo  '0 'H    0   

Aud i I n foFac 'A6'H  Acusti c '0 'H    0   

PneuGen  'B2 'H  BrakeAi rPress  '0 'H  Compressor 0   

Pressure  1   

AuxPress  ' 1 'H    0   

Brake  'C1 'H  BrakeMode  '0 'H    0   

BrakingPower ' 1 'H    0   

BrakeWsp '2 'H    0   

BrakeBT '3 'H  MbtStatus  1   

AbtStatus  2   

PneuBrake  '4 'H    0   

DG  1   

MgBrake  '5 'H    0   

EddyBrake  '6 'H    0   

ParkBrake  '7 'H    0   

DG  1   
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Function   
group  

F
u
n
c
ti
o
n
 

ID
 

Sub-function  

F
u
n
c
ti
o
n
 

S
u
b
Id
 

I nstance Cl ass  

In
s
ta
n
c
e
 

C
la
s
s
 

Remark 

BrakeComp 'C2 'H  BrakeDbv '0 'H    0   

ACouplDev 'D2 'H  CouplerFai ri ng  '0 'H    0   

CouplStatus  ' 1 'H    0   

CouplPrep  '2 'H    0   

CouplHeati ng  '3 'H    0   

E l ectrRack 'E5'H  DPMain tMess  '0 'H    0   

Common1  'FA'H  G lobNonFkt  '0 'H    0   

Common3  'FC'H  Comm ission ing  '0 'H    0   

I n ternal 1  'FD'H  IOforCCU1  '0 'H      

CCU1 Redund  ' 1 'H    0   

I n ternal2  'FE 'H  IOforCCU2  '0 'H      

CCU2Redund  ' 1 'H    0   

I n ternalETB  'FF'H  ETB_CCU  '0 'H      
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