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C O N D IT IO N IN G  O F  INITIATION ERTM S/ETCS

Progress o f  techno log ical applied national devices o f  steering  ra ilw ay  m ovem ent, he extorted 
study o f  uniform  system  ER T M S. Placed ETCS in individual countries are d ifferen t requirem ent 
installations. D ifferences resu lt also from  d ifferent reasons o f  individual investm ent. O ne from  com m on 
requirem ents is lim itations o f  costs one needs obviously  in w hole cycle o f  life o f  system . Fact, that 
system  ETC S com es under E uropean unification and it is offered by com peting  w ith  itse lf  o f  trades m ans 
it favours lim iting  o f  costs. P resent report in troduces problem  o f  choice o f  in fluencing  fac to rs ER T M S 
onto choice o f  system .

U W A R U N K O W A N IA  W D RA ŻA NIA  ERTM S/ETCS

Postęp technolog iczny  stosow anych narodow ych urządzeń sterow ania  ruchem  kolejow ym , 
w ym usił opracow anie  jed n o liteg o  system u ER TM S. S taw iane są  różne w ym agania instalacjom  ETCS 
w poszczegó lnych  krajach . Różnice w ynikają  także z  różnych uzasadnień poszczególnych inw estycji. 
Jednym  ze w spólnych w ym agań  je s t oczyw iście  potrzeba ograniczenia kosztów  w  całym  cyklu  życia 
system u. Fakt, że system  ETC S pod lega  europejsk iej unifikacji i je s t oferow any  przez konkurujących 
ze sobą  dostaw ców  sprzyja ogran iczan iu  kosztów . N inie jszy  referat przedstaw ia p roblem atykę w yboru 
czynników  w pływ ających na w ybór system u ER TM S.

Due to different nature and extent o f  the existing train control system s, as well as due to 
different operational, geographical and econom ical conditions, there are also considerable 
differences regarding the need o f  ETCS in the various countries and therefore for the w ay o f 
justifying this investm ent.

One com m on interest is o f  course the need for reducing the costs o f  the train  control and 
train protection system  over the w hole life cycle. ETCS significantly contributes to this thanks 
to the Europe w ide standardisation and the creation o f  true com petition am ongst several 
suppliers for the procurem ent.

The follow ing table show s qualitatively the im portance attributed by the various 
countries to  several other relevant factors.
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C o u n try in tero p er a b ility c a b  s ig n a llin g sa fe ty renew al o f  
s ig n a llin g

re n e w a l o f  
ro llin g  stock

A ustria 10 6 5 6 6

B elg iu m 8 10 8 7 4

B u lg a ria 8 5 10 6 4

C zec h  R ep u b lic 8 2 10 4 2

D enm ark 8 2 4 2 2

France 6 8 2 4 4

N e th e rlan d s 8 10 7 7 6

L ux em b o u rg 10 2 8 4 6

G e rm an y 6 8 2 2 4

P oland 10 8 10 9 6

R om ania 8 6 8 8 6

S lo v a k ia 8 6 8 4 2

S lo v e n ia 10 8 10 8 8

Serb ia 8 8 8 8 8

S w eden 4 8 2 5 6

S w itz e rla n d 10 10 3 7 6

H u n g a ry 8 2 7 8 4

Italy 9 9 7 6 6

L egend h ig h  10, low  0

Interoperability. The im portance assigned to  this aspect depends on how  intensively the 
corresponding netw ork is involved in international rail corridors and to  w hat extent the 
corresponding operators run international trains entering into the neighbouring netw orks. Also 
Interoperability is p robably  m ore urgent for sm aller netw orks, as b igger netw ork benefit from 
national In teroperability  based on their existing system s introduced over m uch longer lines 
and m ore nodes.

N eed o f  E T C S  cab signalling  for high speed lines and/or heavily loaded conventional 
lines. B asically this requirem ent depends on tw o aspects: Firstly the existence o f  projects for 
new  construction or m odernisation o f  lines, w here high speed and/or high train density is 
required. A nd secondly  -  i f  an existing cab signalling system  is already in use - the 
w illingness o f  the corresponding country to adopt ETCS in place o f  the old national systems. 
Pioneers in this regards are especially  those countries, w here new  high speed lines are in 
construction, on w hich no t only the train control but also the energy supply and/or the gauge 
is different from the existing  netw ork.

Increase o f  sa fety  by  preventing collisions and derailm ents caused by  over-speed. The 
need o f  ETCS for im proving the safety o f  train operation depends on one hand on the 
operational conditions and the track configuration in the various countries and on the other 
hand on the perform ance o f  the train control and protection system s already existing. The 
practical experience and theoretical studies m ade in various countries (see the example of 
Sw itzerland) show s that the risk  o f  passing signals at danger and causing so accidents is 
varying to a large extent depending on the characteristics o f  the various line sections. Simple 
w arning or w arning/stop system s do no t provide enough safety at all locations. A lso the older 
speed supervision system s w ith discrete speed levels have certain lim itations e.g. in station 
areas at low er speed. Optim al safety perform ance is delivered by  continuous speed 
supervision system s or by cab signalling system s, w hereby the latter have to  be installed all 
along the lines.

O pportunity  o f  installing  new  signalling- and especially interlocking- installations. 
C onditions for installing ETCS in a cost effective w ay are especially favourable if  the
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complete signalling installations including the interlockings have to  be rebuilt or built newly. 
In this case ETCS level 2 w ithout line-side signals and at a later stage ETCS level 3 should 
allow significant cost reductions com pared w ith the tradition line-side signalling. A high 
priority for the fitm ent w ith ETCS should therefore be given on lines or nodes w hich are 
newly built or rebuilt. O pportunity  o f  pu tting  into service new  traction vehicles or o f  
overhauling vehicles in the m iddle o f  their lifetim e. On rolling stock-side the installation costs 
for ETCS can be significantly  reduced, if  the units are purchased right from the beginning 
with the ETCS equipm ent or if  on existing vehicles ETCS is retrofitted in context o f  a m id 
life general overhaul. High priority  for the fitm ent w ith ETCS on rolling-stock side should 
therefore be given to new ly ordered vehicles or vehicles being overhauled at m idlife tim e.

Below introduced choose conditioning o f  initiation ERTM S/ETC S for som e European 
countries are.

Belgium
Interoperability. In passenger service, Belgium with the European capital Brussels is a 

turning table for high speed corridors tow ards France (Paris), England (L ondon) , G erm any 
(Aachen, C ologne) and the N etherlands (Rotterdam , A m sterdam ). In addition, Belgium is 
ending point o f  an im portant conventional rail corridor from north (port o f  A ntw erp) to  south 
(border to Luxem bourg).

Cab signalling: For the high speed lines cab signalling is required. Until now  the 
traditional system s TVM  430 and TBL2 have been installed. Application fields for ETCS are 
the new lines in construction betw een A ntw erp and the D utch border as well as betw een 
Liège and the G erm an border (A achen).

Safety. A lthough better than nothing, the Crocodile and the TBL1 system s are no t able 
to enforce trains to stop in every case in front o f  danger points and therefore are no t sufficient 
for preventing accidents especially  in zones w ith very dense traffic. A latest p ro o f o f  this was 
an accident at Pecrot in 2001 w ith 8  persons killed. ETCS is urgently needed in the w hole 
conventional netw ork for enabling a continuous speed m onitoring at least on safety critical 
line sections.

N eed fo r  renew al: C rocodile is a very prim itive system from a functional and 
technological poin t o f  view . But also the TBL1 system is m ore than 20 years old and no 
further developm ents are envisaged.

F ran ce
Interoperability. Since the beginning o f  the im plem entation o f  the spectacular H igh

speed train netw ork, French TG V  trains have been ran also to neighbour countries. So the 
TGV Sud-Est has p ro longation’s to  Sw itzerland and the TGV N ord is part o f  the high speed 
corridors tow ards England and Belgium  - H olland as well as tow ards G erm any. W ith the 
High-speed line East additional High speed connections are in construction tow ards 
Luxembourg, G erm any and Switzerland. In a longer future new  high speed links will be 
realised w ith Sw itzerland, Italy and Spain. For freight service, France is involved in several 
corridors linking all i t ’s neighbour netw orks including the link to England via the Channel 
tunnel.

Cab signalling . As show n above, France will extend i t ’s high speed netw ork in the 
coming years. There is a need for increasing train density parts o f  the high speed netw ork as 
well as on conventional lines and nodes.

Safety: There as never been a safety problem  in relation with train control on the high 
speed lines. In the conventional netw ork the com bination o f  crocodile and KVB proves to  be 
effective for preventing train  accidents.
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N eed  fo r  renew al. On the high speed netw ork the track-side signalling installation is far 
from needing to  be renew ed. It is m ore on the ro lling  stock side, w here the oldest part o f  the 
fleet is reaching the m id-lifetim e w here in general a m ajor overhaul is perform ed.

In the conventional netw ork the signalling installations are ageing and a huge need for 
renewal is foreseeable especially  in the field o f  the interlockings and the outside signalling 
equipm ent. As far as train  control is concerned, especially the crocodile is definitely  o f  poor 
functionality. Part o f  the conventional netw ork in France consist o f  low density  lines. Here 
low cost solutions are required  for further rationalising the train operation on infrastructure- 
side.

G erm any
Interoperability'. As a consequence o f  its central position in Europe and the important 

geographical size, G erm any is involved in several main European rail corridors. Specially on 
the corridors transiting  G erm any, the G erm an portion o f  line length is relatively  high, which 
makes it no t easy to  ju s tify  the instalm ent o f  ETCS in short term on track-side ju s t because of 
the interoperability  requirem ent. On the o ther hand it is a fact that on m any o f  these corridors 
the neighbouring countries w ill sooner or later install ETCS, w hich m eans that German 
international trains running into these countries w ill need in any case an ETCS Eurocab 
equipm ent. As long as its lines are no t converted to ETCS, STM S for PZB and LZB m ust be 
available to those operators w ishing to enter into the G erm an netw ork w ith ETCS equipped 
rolling stock.

Cab signalling: G erm any has a grow ing high speed netw ork w here m odem  cab 
signalling is an absolute necessity. In the last decade, im portant developm ents have been 
m ade for increasing the system  capacity  by  m eans o f  optim al design o f  several parts in the rail 
traffic m anagem ent system  (C IR -ELK E). Until now , the underlying cab signalling  system  has 
been the LZB w hich (like any other existing national system ) has not been chosen to  become 
the com m on European standard. Therefore, for future extensions track- or train-side ETCS 
should be used as soon as possible. ETCS level 2 will no t im m ediately  give a better 
perform ance than LZB; but it opens the w ay for future application o f  ETCS level 3 w hich will 
significantly  reduce costs on the track-side.

Safety-. T hanks to the relatively  extended investm ents into the LZB and PZB train 
control system s there is no general safety problem  in G erm any w hich w ould justify 
im m ediate investm ents in any train control system . O f course, ETCS will provide in future at 
least the sam e safety  level as the existing PZB and LZB systems.

N eed fo r  renew al. On the conventional m ain lines and nodes, generally  the interlocking- 
installations are ageing and a huge need for replacem ent is foreseeable. ETCS level 2 will 
allow  to renounce to lineside signals. W ith ETCS level 3, also the device for detection of 
track-occupancy can be left out. This solution could be introduced in the m ost easy  w ay on 
regional lines w ith low  traffic density. On lines w ith low traffic there is a  potential for 
rationalisation by fu lly  autom ating the infrastructure-side train operation.

Italy
Interoperability: T he Italian peninsula is linked on the north to the neighbour countries 

France, Sw itzerland, A ustria and Slovenia. There are international rail corridors to  all these 
countries; new  rail passages for passengers and freight through the A lps are p lanned or in 
construction at the Mt. C enis, the Lotschberg, the St. G otthard and the Brenner. 
Interoperability  is required  for linking these access lines together w ith the national Italian rail 
system.



Conditioning o f  initiation ERTM S/ETC S 161

Cab signalling: In the com ing years, several new  high speed lines w ith a total length o f  
about 600 km will be pu t into service. A new , m odem  cab signalling system  is required  (the 
existing 50 Hz BACC system  can no t be used also for technical reasons on the new  lines to be 
electrified w ith AC 25 kV, 50 Hz; the 83,3 Hz BACC system  will be installed on the lines 
influenced by  the new  lines to  be electrified w ith AC 25 kV, 50 Hz, i.e. the conventional lines 
near the high speed lines.

Safety: As explained above, there is an urgent need for im proving safety on m ain and 
secondary lines, so that one m an train driving can be introduced. The new  R SD D /SC M T 
system uses Eurobalises for the data transm ission but (not yet) w ith a European ETCS 
telegram. A t least on the lines w ithout BACC it should be possible to  im plem ent at a later 
stage also European telegram s possib ly  based on the new  m ode “Lim ited Supervision” .

Luxem bourg
Interoperability. L uxem bourg city is starting/ending point o f  several conventional rail 

corridors tow ards France (M etz- Paris/Strasbourg), Belgium (N am ur/ L iège- Brussels) and 
Germany (Trier- K oblenz). In future one branch o f  the TGV E st w ill connect Luxem bourg 
city w ith Paris.

Safety. There is an urgent need for reducing the risk o f  train accidents by introducing a 
modem train control system  w ith continuous speed supervision.

N etherlands
Interoperability. For passenger services A m sterdam  is starting/ending point o f  the high

speed corridors tow ards Belgium - England and France (A ntw erp- B russels- London/Paris) 
and towards G erm any (D uisburg- D üsseldorf- Cologne- Frankfurt). For fr e ig h t service  
Rotterdam w ith its very im portant shipping port is starting/ending point o f  the north-south 
corridor leading v ia  G erm any and Sw itzerland to Italy. G iven the relatively  small 
geographical size o f  the N etherlands, the Dutch portion on the total length o f  these corridors 
is relatively sm all. Therefore it is o f  interest, to  enable international trains ran  on these lines 
just with an ETCS Eurocab w ithout any specific D utch national ATP system s (especially 
ATB first generation) w hich are only in use in this country. A  separation between 
international corridor lines and the national system  will be facilitated by the fact that the 
traditional netw ork is electrified w ith DC 1,5 kV, w hile the pow er system  planned for new 
international lines is AC 25 kV, 50 Hz.

Cab signalling: A t the tim e being, tw o new  high speed lines are in constm ction, for 
which a m odem  cab signalling system  is required. The D utch rail system  is one o f  the m ost 
intensively used in the w orld. For the com ing years the National Transportation and Traffic 
Plan (N VV P) considers various scenarios w hereby in every case a strong increase in railw ay 
transport is expected. For exam ple, the increase in train-km  by  2020 varies betw een a 
minimum o f  60%  and a m axim um  o f  100%. Such an increase o f  railw ay traffic requires better 
use and m ore flexible netw ork capacity and services in com parison w ith the present situation. 
Therefore, the m odernisation o f  the rail traffic m anagem ent system  including ETCS with 
level 2 and in future possib ly  w ith level 3 is seen as an im portant mean for increasing the 
capacity and the quality  o f  the train service.

Safety: As m entioned above, the existing national ATB first generation system  does not 
prevent passing signals at danger and gives no supervision under 40 km /h especially in station 
areas.

N eed fo r  renewal: On track-side, the coded low frequency track circuits are becom ing 
more and m ore a lim iting factor for the use o f  m odem  traction system s as they are affected
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e.g. by electrom agnetic interference or by  inadequate shunting. On rolling stock side, one 
third o f  the fleet still has an A TB  equipm ent in discrete electronic design w hose end of 
technical life cycle is approaching.

Pro Rail, the new  D utch rail infrastructure m anagem ent com pany, w ill have to renew 
within a re latively  short tim e the m ajor part o f  its signalling installations including the 
interlockings and the track-side train control equipm ent.

S w itze rlan d
Interoperability. Sw itzerland is located in-betw een the four m ajor neighbour states 

Germ any, France, Italy and A ustria and there are international traffic flow s on roads and 
railw ays w ith all o f  them . The m ost im portant international rail corridors are the St. Gotthard 
and the L otschberg- Sim plon lines w hich connect Basle in the north w ith the border stations 
C hiasso/Luino respectively  D om odossola in the south. Especially for passenger service there 
are also international corridors from  Basle, Berne, Lausanne and G eneva to  France, as well as 
from Zurich to A ustria and to G erm any. A lready now  international high speed train sets are 
transiting to  Sw itzerland from  G erm any (ICE trains), France (TG V  trains) and Italy 
(Pendolino trains). E specially  betw een G erm any and Sw itzerland also m ore and more 
international freight locom otives are used. This use o f  international ro lling  stock will certainly 
be even m ore generalised, once the new  transalpine lines at the Lotschberg (opening o f  new 
base tunnel in 2007) and the G otthard (opening o f  the new  base tunnel planned for 2012) will 
be put into service.

Cab signa lling : Until now  the m axim al line speed has been 160 km /h. In context o f  the 
overall projects “Rail 2000” and “A lp transif ’ new  lines for speed o f  200 km /h and h igher are 
in construction. M odem  cab signalling based on ETCS is not only seen as necessity  for high 
speed train operation bu t also as a “soft” m ean for further increasing the netw ork  capacity. 
A ctually a regular tim e table w ith 30 m inutes intervals is operated on the main part o f  the 
Swiss rail system . W ithin the nex t decade, 15 m inutes intervals will be necessary  on several 
connections. M ost recen t studies o f  SBB show that in the future, capacity  bottlenecks will not 
lay so m uch in the lines bu t in the hub nodes. ETCS level 2 or even level 3 will contribute to 
solve capacity  problem s in such main stations as Zurich, Basle, Olten or Berne.

Safely. Thanks to  the instalm ent o f  ZUB ATP in parallel to the old Signum  W arning and 
Stop system  there is no urgent need for further im proving safety by  m eans o f  train control 
system s on norm al lines. In the future, the challenge is to further increase traffic density 
w ithout deteriorating the safety level.

N eed  fo r  renew al: “S ignum ” is a “grandfather” system  in a cum bersom e obsolete 
technology. But also the track elem ents used for ZUB do no t any m ore correspond to the state 
o f  the art technology. The cable-loops m ust be rem oved prior to  m ajor track maintenance 
w ork and reinstalled  afterw ards, w hich negatively affects the duration and the costs for this 
work. For the com ing years, a huge need for re-investm ents in the field  o f  interlockings is 
foreseeable.

Poland
Interoperability. Polish railw ay lines (-2 0  000 km  o f  lines) from the po in t o f  view  of 

im portance are usually  subdivided into three groups - main lines ( -5  500 km  o f  lines), first 
priority lines (~13 500 km  including m ain lines), and secondary lines.

Those lines connect Poland w ith G erm any, C zech R epublic, S lovak Republic, 
L ithuania, and also w ith R ussia, U krain and B ielorussia and via Baltic w ith Scandinavian 
countries.
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Cab signalling-. A t the m om ent no trains in Poland run w ith speed higher than 160 km/h 
but PKP is upgrading railw ay  line betw een W arsaw  and K atowice to 200/250 km/h (speed 
will depend on traction pow er supply possibilities). A lready now it is decided that to run with 
speeds higher than 160 km /h trains will have to be equipped w ith cab signalling. A ppropriate 
national cab signalling doesn’t exist so for sure those trains and the W arsaw -K atow ice line 
will be equipped w ith ETCS.

Safety-. The SHP and R A D IO STO P are sim ple system s able to protect trains only in 
some em ergency situations. A new  A TC system  w idely installed w ill certainly ensure higher 
safety. As a need for safety im provem ent is applicable at least to all m ain railw ay lines 
economical considerations will have to take into account so called “ level 1 lim ited 
supervision” solution i f  it w ill be accepted as a European one.

Need for renew al: SHP is an AW S system ensuring spot transm ission based lim ited 
functionality. It is also old from technical point o f  view. RA D IO STO P is integrated in the 
analogue 150 M Hz voice radio, w hich will have to be replaced by GSM -R. Replacing both 
systems by ETCS w itch is an A TC system ensuring continuous speed supervision is an ideal 
solution. 17 500 km o f  lines w ith SHP and 24 000 km o f  lines with RA D IO STO P m ean long 
migration period counted in years. From technical point o f  view shorter migration period is 
better but unfortunately it needs m ore finances per year. As both system s are only used in 
Poland and are w idely used together a single STM will be used during m igration period. The 
STM is not yet available.
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