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SELECTED BASIC TELEM ATICS PROJECTS IN THE RAILW AY TRANSPORT

The Railway Telecommunication is now in progress o f developing and implementing several 
telematics projects dedicated for railway transport. These are,, among others, projects: eGIS_PKP, SLIM, 
TELESTRADASLK, TELEGRAMY IP, VPN described in this paper.

W YBRANE BAZOW E PROJEKTY TELEM ATYCZNE  
W  TRANSPORCIE KOLEJOW YM

Telekomunikacja Kolejowa jest w fazie opracowania i implementacji wielu projektów 
telematycznych dedykowanych dla transportu kolejowego. Należą do nich opisane w artykule następujące 
projekty: eGIS PKP. SLIM, TELESTRADA SLK, TELEGRAMY_IP, VPN.

1. INTRODUCTION

Liberalization o f  the market, including the liberalization o f  market in the transport o f  
goods and persons, imposes a necessity to rationalize the offers in such a way as to enable the 
final success o f  the project. A basis for rationalization o f  services is, above all, raising the 
quality o f  railway infrastructure, that should feature:

=> High safety,
=> A  possibility to handle the traffic w ith high speed; already now, in order to reach a 

com petitive passenger transport offer, even in the regional traffic, it is often necessary 
to have a railway network o f  m axim um  speed o f  more than 160 km/h; in the inter
regional transport the high speed lines are now the most often applied solution,

=> Tim eliness and regular travels,
=> The com m unication o f  service w ithin the railway network w ith the services in the 

networks o f  other m eans o f  transport, that could be acceptable for the client.
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In the conditions o f  m arket com petition, the m ore and more important is quality of 
com mercial custom er service system:

=> The high counseling intelligence in the selection o f  service variant,
=> Com petitive price,
=> Large scope o f  devices and com plem entary services,

Com plete, updated and available user friendly inform ation for the custom er before, 
during and after process o f  travel/transport.

It is a fact that qualitative attributes in the transport o f  people and goods becom e more 
and m ore the key for com petitiveness o f  railway transport operators in respect o f  other 
com m unication means.

In order to fulfill the above requirem ents o f  high quality and perform ance o f  transport 
systems, it is necessary to use the integrated teleinform ation/telem atics solutions using the 
digital telecom  platform s for stationary and m obile communication.

The strong requirem ents set before the control and m anaging processes in the railway 
transport, and especially in high speed train driving apply also to the rem ote communication 
systems in the m an-to-m an and m an-to-m achine channels, and especially machine-to-machine 
channels.

The basic and necessary requirem ent for the m achine-to-m achine communication 
channel (automaton-to-automaton) is safe and reliable digital transm ission system

The m arket behavior, versatile custom er service, variety o f  operators and subjects, but 
one layer o f  infrastructure com plete w ith adequate control and traffic management 
technology, as well as transport m anagem ent, all these factors require a necessity o f a 
consistent strategy for im plem entation o f  basic telem atics services nam ely for this purpose.

2. PROJECT e G IS P K P  I SLIM

The nam e eG IS  PK P  shall be understood as a system using the geographic and 
descriptive inform ation o f  possessed spatial resources. The databae in a eG IS_P K P  system is 
a geographical space inform ation w ith data assigned to them, describing the resources being 
managed by  the Com panies. The m ost often, the space data are written in a form  o f  a vector 
model and the descriptive data in the relational database. In the railway practice, the vector 
model is m ote suitable (for exam ple fo r  descrip tionof track layout topology)
The introduction o f  data to the vector database eG IS  P K P  may be perform ed in two ways:

=> M anually through the keyboard; m ost often fo r  sm all update o f  descriptions (records),
=> A utom atically, using the data from satellite system  (GPS); m ainly in order to introduce 

the geographic coordinates o f  an object in the area, fo r  example by a service technician 
with a pa lm top with GPS m odule who, during the service activities updates the record o f  
telecom munication cubicle description in the passport system. ,

=> Sem i-autom atically, in the process o f  analog m ap digitization process: usually in the 
cycle o f  adding technical a n d  operational characteristics o f  the station fro m  schematic 
plan, to the eG IS  database, using an analog-digital converter,

=> A utom atically in the scanning and vectoring process.
In order to use the docum entation developed till now in the various text editors as. MS 

W ord, MS Excel, Corel, M PEG, A ccess ... ,  the eG IS  platform  enables easy creation of 
(„ loaders ”)  from  files o f  various formats.
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Tools o f  eG IS  platform enable also such practical operation on the various information 
layers:
=> Update, cutting, aggregation, selecting w ith condition, joining, pasting,

Finding a com mon part o f  various inform ation layers and creation o f  buffer zones 
around the object (for example -  for analysis o f  a crisis situation -  superposition o f  electronic 
D-29 zone on the road m ap in order to establish the access roads to the accident)

A  very important feature o f  eGIS platform  is enabling im port o f  geographical 
information and integration with geo-base; this ensures com patibility o f  engineering in 
various areas. For w hich the topographic maps are the basis.
Creation o f  an e G I S P K P  system will enable m anagem ent on the appropriate levels of:

=> Creation and maintaining, w ith a desired detail level, o f  electronic documentation o f  
space resources, adapted to the needs o f  each Company,

=> Creation o f  resource m anagem ent, design and developm ent system, analysis o f  all data 
necessary for custom er service,

=> Easy visualization o f  the situation on the 3-D digital maps, (for example, D -29 o f  railway 
P K P  network),

=> Creation o f  efficient m anagem ent and direction o f  resources, also in real time, using the 
database organized on eG IS  platform,

=> Quick, safe and authorized access from  any place to the 3-D inform ation and information 
about resources being managed, reduction o f  resource m anagem ent costs.
W e have to em phasize that the establishing o f  Physical N etw ork Inventory database 

(P N I -  Physical N etw ork Inventory, above all fo r  passports) o f  the space resources managed 
by the transport operators and infrastructure operators, should take place in parallel with the 
creation o f  a server o f  Dynamic N etw ork Inventory for railway facilities (D N I -  Dynamic 
N etw ork Inwentory) w ith isom orphic structure o f  P N I. Appropriate relations between the 
object descriptions in the fixed database and w ith dynam ic location o f  railway objects 
database create a possibility o f  easy logical description (L N I  -  Logical Netw ork Inventory) o f  
objects and processes in the applications for the purpose o f  m anaging and directing the 
com pany resources, w hich is illustrated on Fig. 1.
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Fig. 1. Relations bweteen P N I, 0A 7  databases and instances o f  applications

The idea S L IM  means a tele-inform ation system o f  location o f  m obile railway objects 
using at its input the data on geographical coordinates o f  the facility taken from  the global 
satellite positioning system (G PS -  G lobal Positioning System), as well as m essages with 
sectional location i.e. w ith block section, trunk line section, track section, railway line.

In the last years, the prices o f  G PS  receiving equipm ent have dropped significantly and 
thus the satellite navigation in logistics and transport becam e more and m ore common. 
Railway transport is an area that is greatly suitable for use o f  G PS  signal, because it features 
open space, non-built area, and in Poland additionally lack o f  railway tunnels. The S L IM  
system will support the rational disposal o f  m obile operator’s resources in real tim e. The 
general structure o f  S L IM  system is presented on Fig.2.
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Fig.2. General architecture o f S U M  system for PKP group units

S L IM  enables im plem entation o f  TI systems for fleet management, transport planning,, 
current follow up o f  shipping contract, vehicle diagnostics, increase o f  property use degree, 
increase o f  productivity and efficiency o f  custom er service.

S L IM  connected with e G I S P K P  system will enable the remote supervision and visual 
m onitoring o f  object and equipm ent condition, for example, verification o f  traction substation 
condition at the m om ent o f  fire alarm  appearance. Using the IT technology, S L IM  m il enable 
realization o f  the safety support system for level crossing and other railway facilities in terms 
o f  organization and tasks o f  appropriate services. Based upon eG IS  systems, SL IM  will 
enable creation o f  proficient tools for m anaging a crisis situation in the Crisis Management 
Centers.

Arrival at the support o f  m anaging and driving o f  transport service realization with 
application o f  European standard technology E R T M S/G SM -R , will be a many-years long 
and costly process. Independent o f  E R T M S  construction, the European railways DB AG, 
SNCF for dynam ic location o f  shippings use signals from satellite systems as a solution that is 
definitely less expensive and possible to realize in a m uch shorter time.

These solutions fulfill a com plem entary function in the transport m anaging process and 
m ay fulfill basic function in fleet m anagem ent and operation in Crisis Management Center.
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The developm ent o f  S L IM  system w ith  eG IS  PK P  platform  will also enable:
=> Creation o f  shipping route planning application and its optim ization, taking into account 

the client order conditions, including „just in time ” form ula w ith dynam ic follow-up of 
shipping contract realization,

=> Creation o f  planning and supervision real tim e application o f  hazardous material 
transport and shipping w ith exceeded loading gauge (present location, shipping 
condition, expected delivery tim e....),

=> Creation o f  the system s according to the form ula plan/condition , for real time 
m anagem ent o f  service realization and inform ation system s in personal transport.,

=> Creation o f  diagnostic systems o f  supervised mobile resources and support o f  their 
m anagem ent in real time.

Advantages o f  S L IM  system  use 
=> Inexpensive and quick realization (one contractor, clear responsibility),
=> Lim itation o f  expenditures to one TI service and one supervision system,
=> Efficient m anagem ent o f  m obile and stationary equipm ent and quick location of 

m alfunctions and their rem oval,
=> Rational use o f  P K P’s telecom m unication skeleton network and radio exchange 

M SC /G SM , and also M SC /G SM /G SM -R  in the future.

3. PRO JECT T E L E S T R A D A S L K

M odernization o f  railw ay lines provides for centralization o f  railway traffic 
m anagem ent, This requires application o f  efficient and reliable teletransm ission infrastructure, 
preferably digital one, in order to get a possibility o f  safe data sending to all cooperating 
systems w ithin the controlled area. The data exchange network structure should be adapted to 
the technical specifics o f  control and m anagem ent o f  railway traffic.

The Railw ay Telecom m unication develops for this purpose a system o f  digital process 
com m unication and data transm ission called T E L E ST R A D A  SLK .

The S L K  platform  contains the following functionalities:
=> D igital channels for control functions: railway traffic control system, po w er facilities, 

electrical traffic organization, information fo r  travelers, tim e network, information 
boards on the stations and  stops, information boards on roads fo r  use o f  w heel traffic on 
the level crossings.

=> Digital channels for shipping m anagem ent support function: exchange o f  service 
telegrams (instance on Fig. 4.), train fo llow -up  system  messages (instance on Fig. 3.), 

f is c a l shipping documents cash machines,
=> Digital channels for rem ote supervision and diagnostics: the system fo r  reinforcing the 

safety at level crossings, visual system  o f  railway object supervision, fo r  example 
,railway pow er generation in the traction substations, m onitoring o f  fire  prevention and 
anti-burglary system s condition, subsystems o f  axle sets diagnostics (overheated axles 
a n d fia t locations),

=> Creation o f  process group’s access to the Intranet o f  Group PKP S. A.,
=> Creation o f  autonom ous netw ork V P N  for Com panies o f  Group PKP S.A. (instance on 

Fig. 5 ) ,
=> Creation o f  Internet access to the railw ay area (in the w ire and  wireless WiFi technique).
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Legend:
SLK - SLK exchange
MW - SLK remote module
PBX - telephpne exchange
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PD - station inspector’s control desk
TD - station inspector s phone
PDL - dispatcher’s control desk
TDL - dispatcher's phone

S i tu a t io n  p re s e n ta t io n

Fig.3. Conceptual design of dispatcher connection network in the T E L E S T R A D A S L K  technology with 
simultaneous apossibility o f  sending messages to the train traffic control system
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Fig.4. T E L E G R A M Y I P  -  system o f safe service on-duty message exchange (information) for monitoring, 
directing and managing processes in the railway transport
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Fig.5. Diagram of creating a corporate network for Companies o f Group PKP
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4. CONCLUSIONS

The services offered by the Railw ay Telecom m unication on the basis o f  presented 
telematics projects are able to satisfy the full range o f  teleinform ation needs for control 
managing and supervision in the railway transport, ensuring reliability, high level o f  service 
quality and possibilities o f  flexible creation o f  im provem ents according to the user’s 
requirements. The centralized control and m aintenance systems N M S  (Network M anagement 
System) being applied, enable current analysis o f  netw ork operation, its supervision and 
dynamic configuration. The selected railway telem atics projects that have been presented in 
this paper are based upon worldwide telecom m unication standards and (protocols, 
technologies, interfaces) enable rendering o f  safe, reliable and efficient services at the level 
that is on par w ith he first-class railways in European Union.

A special area o f  interest are telecom m unication services developed by the Railway 
Telecom munication for the unified European control, managem ent and supervision o f 
shippings in the railway transport E R T M S/G SM -R . Even now, Railway Telecom munication 
takes part in the preparation o f  un ifonn data exchange networks, based upon IP platform, for 
infrastructure operators and railway shipping operator, such as G SM -R (Global System  
Mobile fo r  Railways), E U R A T E L  (European Railw ay Telecommunication), E U R A D A T  
(European Railw ay D ata Network).
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