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THE SO L U TIO N  O F C U ST O M S POST M A NA G EM ENT PRO BLEM S AND  
T H E IM PL EM E N TA T IO N  O F NEW  C AR RIA G E TEC H N O L O G IE S  

IN TH E L ITH U AN IA N  RAILW AY T RA NSPO RT

T his artic le  p rovides the analysis o f  the possib ilities to instil new  technologies in the Lithuanian 
railw ays -  bu ild ing  o f  high  speed ra ilw ay line 1 in K reta corridor. It is advisable to p ro jec t this line as 
a m ixed one, i.e. in tended fo r path  passenger and goods traffic.

T he iden tification  and so lution o f  transportation  p roblem s re la ted  to custom s posts a t ra ilw ay 
border stations enable successful functioning o f  international freight transport, thus guaranteeing  its 
reliab ility , punctuality  and h igh  quality . Perfection o f  the com plex  w ork is necessary  in o rd e r to m eet the 
requirem ents as well as to preserve goods during  their transportation p rocess. For the so lution o f  the 
problem s at the stations it is im portan t to analyse fundam ental princip les, to assess an environm ental 
im pact, to form ulate and evaluate  the issues o f  w agon m anagem ent by  m eans o f  com plicated  technical 
system s, and to op tim ise  the p rocess o f  p rob lem s on the basis o f  research  m ethods.

This article exam ines types o f  inform ational technologies application prob lem s, show s their 
schem e, observes basic  data  structu res o f  technological problem s, princip les and m ethods o f  m odeling 
these structures. It is no ted  that the so lution o f  transport technology p roblem s is based  on the 
im provem ent o f  technological supply, the rational usage o f  inform ational m odeling  m ethodo logy  o f  the 
w hole transporta tion  process.
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linii pasażersk iej i tow arow ej. Identyfikacja  i rozw iązanie  p rob lem ów  transportow ych  powiązanych 
z  punktem  odp raw y  celnej na  g ranicy  um ożliw ia funkcjonow anie  z pow odzen iem  frachtu 
transportow ego , a  w ięc zagw aran tow anie  so lidności, n iezaw odności, punktualności oraz  w ysokiej jakości 
usług  transportow ych . W  tym  celu n iezbędny  je s t  odpow iedni porządek  prac  kom pleksow ych  po to, by 
sprostać w ym aganiom  transportu  dób r m aterialnych. A by  rozw iązać p rob lem y stacji ważna jest 
um ieję tność analizy  podstaw ow ych  zasad  p racy, szacow ania  w pływ u środow iska, form ułow ania  i oceny 
kw estii zarządzan ia  w agonam i oraz  op tym alizow ania  podstaw ow ych p rob lem ów  występujących 
w  procesach  transportow ych  p rzy  w ykorzystan iu  m etod badaw czych.

A rtyku ł analizu je  typy  techn icznych  prob lem ów  inform acyjnych, przedstaw ia  ich plan, zwraca 
uw agę na  podstaw ow e struk tu ry  p rob lem ów  techn icznych  w raz z zasadam i ich m odelow ania. Autorzy 
zauw ażają, Ze rozw iązyw anie  p rob lem ów  technicznych w  transporcie je s t  oparte  na ulepszaniu  zapasów 
technolog icznych  oraz  rac jonalnym  użyciu info rm acyjnych  m etod m odelow ania  w  ca ły m  procesie.

1. IN TRO D U CTIO N

R ailw ay transport, w hite com peting w ith road and air transport in the transportation 
m arket, w as also im pairing -  there w as increasing the transportation speed, its comfortability 
and safety. Thus a technologically  new  railw ay kind evolved -  high speed railw ay intended 
for passengers’ transportation. In the beginning trains travel at 160 km /h speed, however, such 
a speed w as too slaw  in a com petitive shuggle w ith other kinds o f  transport, especially with 
air transport. Thus, there em erged a necessity  to increase the speed. N ow adays high speed line 
trains travel at 260 km /h speed and even at o greater speed [ 1, 2 ].

A t together there are 5,000 km  new  high speed railw ay lines in the w orld and more than 
11,000 km  o f  the railw ay  w hich has been reconstructed into high speed lines. In the period 
betw een 1964-2001 the high speed railw ays transported m ore than 6  billion passengers. 
There travel m ore than 1.2 thousand high speed trains all aver the w orld tw enty-four hours 
long every day [3],

W ith the grow th o f  international freight transportation by rail the main attention should 
be focused on the functions o f  railw ay border stations, w here the arriving trains are disbanded 
and new  trains are arranged according to  the train form ation plan. Such operations as the 
form ation o f  incom ing, outgoing and transit goods, freight adm ission, export, redistribution, 
freight preservation, storage, clearance o f  freight and w agon docum entation are going on. It is 
at these stations that custom s form alities are proceeded, based on the identification of 
transportation problem s, on the optim isation o f  ongoing operations and custom s process 
m anagem ent technologies. This allow s successful functioning o f  international freight 
transportation, thus guaranteeing its reliability , punctuality  and high quality.

For the solution o f  transportation problem s occurring at the custom s posts at railway 
border stations the m ain objective is to identify  the reasons o f  their occurrence, their basic 
principles, the assessm ent o f  environm ental im pact, the form ulation and evaluation of tasks 
for w agon m anagem ent by  com plex technical system s, the optim isation o f  problem s process, 
based on the scientific research m ethods.
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2. TH E IM PLEM EN TA TIO N  OF N EW  TRA N SPORTATIO N  TEC H N O LO G IES 
IN TH E LITHU AN IA N  RAILW AY TRA N SPO RT

The author pu t forw ard the idea o f  im plem entation o f  high speed railw ays in Lithuania 
as 1988. Due to the fast that tw o K reta corridors extend all over our country (I -  north -  south 
and IX -  w est -  east) there is a possibility  for the Lithuanian railw ays to jo in  the European 
transport netw ork o f  high speed railw ays. One o f  m ost im portant ways o f  jo in ing  it is building 
of the European track for a high speed railw ay line in I Kreta corridor.

The research carried out by the author [8 -10] shows that it is possible to  build  such high 
speed railw ays in L ithuania. T hat w aild also such extend in I K reta corridor aver Poland, 
Latvia, Estonia and Russia. In 1997 the was built a high speed railw ay line to Berlin. Its 
further track should be sheteked from  Berlin v ia W arsaw, Setokai, K aunas or V ilnius, 
Siauliai, Riga, Tallinn w ith a branch to St. Petersburg. Thereflre, this project has to  be 
conducted all Baltic states and Poland as well Russia w hich should be sheteking the lanch to 
St. Petersburg. The length o f  the international I Kreta corridor W arsaw -  Sestokai -  Kaunas -  
Riga -  Tallinn in L ithuania is 332.7 km  (it costs o f  191.9 km single-w ay road districts and 
140.8 tw o-w ay road shetckes).

The author suggests that the railw ay extending along I K reta corridor across Lithuania 
should not be used only for passengers’ transportation. The density o f  population in Lithuania 
is mach low er than in W estern Europe. Besides Lithuania itself is not big, that is w hy ire 
people there do no t have a great need to travel long distances. As a result there will not form 
considerable flours o f  passengers, tihich w ould ensure the pay-o ff o f  the funds sfend on 
building that line. Thus, w e should follow  and G erm any’s exam ple, w here the recoupm ent o f 
the part o f  new  lines is guaranteed only then, when there are exploited cargo trains o f  a certain 
category, w hich can travel up to 160 km /h speed. An increase in speed o f  cargo trains sorts 
them the th ird  place in the cargo carriage m arket. Bearing in m ind the exam ple o f  foreign 
countries, the author suggests that there should be build a m ixed type high speed railw ay line 
in I Kreta corridor, i.e. intended for both passengers and goods traffic. C argo trains should be 
included into integrated into the schem e o f  passengers transportation carried out by high 
speed trains by identifying the so-called “w indow s” in the traffic schedule. M oreover the 
author proposes the follow ing ideas [4, 5]:

-  As Lithuania will not be able to finance the im plem entation o f  such a project, it is 
necessary to attract foreign capital as well as private the basic source o f  financing is EU 
structural funds. O ne o f  the possible variants to finance the rem aining part o f  the project is 
granting concessions to foreign partners.

-  The earned  out analysis has dem onstrated that it is expedient in the high speed 
railway line being analysed to  use trains w ith lurching carriages according to the exam ple a 
Swedish X 2000 and Italian pendolino high speed trains.

-  The construction o f  the line for the traffic o f  “lurching hull trains” w ould enable us to 
spore som e funs for building.

H awing applied form alized m odels o f  road transport and having com pared railw ay and 
air transport it has ascertained that:

-  w hile travelling up to  300 km, there dom inates road transport,
-  i f  the distance is b igger than 1400 km, there dom inates air transport,
-  high speed railw ays prevail when distances fluctuate from 900-1400  km.
D espite a considerably high cost o f  the construction o f  the above-m entioned high speed 

railway track route, Lithuania as well as other Baltic states -  Latvia, Estonia as well as



202 A ldona JA R A SÜ N IEN È, Jonas B U TK EV IC IU S, N ijolé BATARL1ENË

adjacent Poland cannot rem ain aside w hite developing the global transport system. The 
construction o f  the high speed railw ay  line in Lithuania will create favourable conditions for 
the country’s integration in to  the European transport netw ork as well as encourage the 
developm ent o f  the entire country’s econom y. A ny delay in the im plem entation of 
technologies in term s o f  there, especially  in transport, will lead to  great econom ic and social 
losses.

The introduction o f  high speed railw ay lines in trance has proved to  be very profitable 
passengers transportations. The trench railw ays are now collecting halt o f  their incom e from 
passengers’ transportations. That dem onstrates haw econom ical high speed railw ays are.

3. TH E TH EO RY  A ND  A N A LY SIS OF M A N A G EM EN T 
BY CO M PLEX  TEC H N IC A L SY STEM S

Principles o f  the theory o f  management. For the analysis o f  the origin o f  transportation 
problem s at custom s posts at railw ay border stations it is necessary to identify  the basic 
principles o f  the occurrence o f  the problem s and to define their environm ental im pact.

For the evaluation o f  transportation problem s o f  custom s posts at railw ay border 
stations it is necessary  to gauge their volum e, also the im pact o f  various preconditions causing 
their occurrence, their structure and groups.

Transportation problem s are the problem s arising from unsafe transportation o f  freight, 
inadequate sorting, handling, filling in the docum entation, sealing, and low quality  delivery to 
the consignees.

For the assorting o f  transportation problem s it is necessary to evaluate the following 
criteria:

1 . the criterion o f  physical state;
2 . the criterion o f  the m ethod o f  w agon loading;
3. the criterion o f  possibility  o f  generalisation o f  transportation problem s.
In the course o f  the analysis o f  the origin o f  transportation problem s at custom s posts at 

railw ay border stations it is possible to  find the ways o f  their elim ination.
This analysis is based on the creation o f  the evaluation algorithm  [6 ],
The scope o f  transport problem s com prises the prim e cost analysis, w hich has been 

vastly used by T aylor for analysing problem s o f  this type. Thus nam ed T ay lo r’s system is 
determ ined by the costs o f  arrangem ent o f  operation m ethods and m anagem ent o f  production 
processes (by the w ay  o f  selection and organisation o f  labour force im proving the standards of 
activities) [7].

Analysis o f  management o f  complex technical systems. M anagem ent problem s are 
very acute. Based on scientific research and com plex approach the solution and versatility of 
wagon m anagem ent by com plex technical system s are peculiar to railw ay border stations.

W agon m anagem ent by  com plex technical system s is im proved basing on various 
measures.

H ow ever, a theory  o f  m anagem ent o f  custom s posts at railw ay border stations does not 
exist. A lso the problem s and their solutions in the m anagem ent o f  custom s control facilities 
are no t identified.

To start the solution o f  these issues great efforts are necessary  as well as an 
indispensable unified  program m e com prising all the w ork starting w ith projecting  to the 
practical realisation. It is im portant to apply the m athem atical calculation m ethods that would
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enable the identification o f  technical capacities o f  custom s control posts at railw ay border 
stations, w hich w ould allow  the grow th o f  international freight volumes.

Under real conditions the qualitative form ulation o f  a production and operational 
process o f  com plex technical system s is influenced by various factors. D eficiencies o f 
theoretical research m ake a significant share o f  these factors influencing the quality o f  
complex technical system s.

For the determ ination o f  the quality  standards it is necessary to  gauge them . Positive 
results in m anagem ent field m ake a positive influence on the stability and rhythm  o f 
transportation process, the accurateness o f  technological discipline and the im plem entation o f  
organisation o f  scientific research activities.

The m anagem ent o f  the quality  o f  com plex technical system s in correspondence to the 
general theory  o f  the station m anagem ent presents a uniform versatile process and consists o f  
the follow ing operations: analysis o f  m anagem ent program m e, planning o f  transportation 
quality im provem ent (transportation safety, transported goods safety/preservation, handling o f 
documentation transported), obtaining and analysing o f  the inform ation on the state o f  objects 
participating in the transportation process.

The quality  m anagem ent o f  a com plex technology system  corresponds to the general 
theory o f  station m anagem ent and em bodies a uniform m ultiplan process consisting o f  the 
following operations:

•  creation o f  m anagem ent program m es;
•  planning o f  the im provem ent o f  transportation quality (transportation safety, freight 

safety, docum entation handling, etc. );
•  obtaining and analysing o f  the data about all the hauliers participating in freight 

transportation;
•  giving orders and analysing o f  the inform ation obtained.
Thus the m anagem ent o r technology o f  com plex technical system  quality  is the 

implementation, service and generalising o f  m easures. The main principles o f  technology 
management are: sistem atics/organisation, identification o f  tasks, adaptation, dynam ics, 
quality norm s, standardisation.

Optimal attainm ents o f  technology quality  standards are identified on the basis o f  cost 
price o f  organisational-technical and econom ical m easures w hich are com m ercially 
interrelated and have an influence on corresponding factors and conditions. The C reation o f 
the model o f  custom s posts at railw ay border stations starts with the analysis o f  the m odelling 
subject by  the application o f  m athem atical form ulae and generation o f  inform ation. This is 
done with the aim  o f  qualitative co-ordination in an experim ental w ay and the fulfilm ent o f  a 
task, as well as for the analysis, correction o f  the model by additional solutions and 
eventually, to  m ake the final verification o f  the m odel. Only after these operations the model 
may be transferred to  inform ation system  for use and im plem entation o f  the tasks [6 ],

The analysis o f  the subject m ust give a full view o f  the system  m odelled and its 
modelling possibilities.

The m athem atical system  form ulation will determ ine the future efficiency o f  the 
system. The m athem atical form ulation o f  the system is the m odelling o f  the entire process,
i.e. the description o f  econom ical processes and m athem atical-econom ical actions o f  the 
model. The aim o f  m odelling is the possibility  to m anage and control a concrete process [7],

Several m athem atical m ethods are used for the organisation o f  the process:
•  Optim al program m ing: linear, non-linear, discrete, block, etc.;
•  N etw ork m ethods o f  m anagem ent and planning;
•  Theory o f  m ass service, etc.
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M athem atical m odel m ay be generally  expressed as follows:

( 1)

(2)

(3)

(4)

(5)

(6)

w here (1) is the aim  function; (2)—(7) -  system  o f  lim itations; bi > free m em bers o f the 
lim itations (/ = 1, 2 , m ) .

The purpose o f  the system  is to dem onstrate the system condition, w hich should be 
reached in the process o f  m anagem ent. The application o f  the m ethodological foundation for 
the creation o f  technological m anagem ent w ould be able to  satisfy all the m arket needs and 
requirem ents.

The efficiency o f  the technological process is evaluated by  the only econom ical criteria 
-  the national incom e grow th in respect o f  production costs or resources used for production 
under the conditions o f  the optim al proportion o f  consum ption and accum ulation funds.

All national econom ical criteria by their content m ay be attributed to one o f  the three
types:

•  to the m axim um  econom ic effect under fixed costs;
•  to  the m inim um  costs under fixed  effect;
•  to the m axim um  econom ic effect w ith the use o f  available resources.
G iven a concrete task  the econom ic criteria should correspond to the following 

requirem ents:
•  to reflect objective national needs for service system;
•  to reflect the necessity  o f  this service for the national econom ical system ;
•  to express costs and results;
•  to forecast the scientific progress o f  services o f  this field.

Q uite often the selection o f  the optim al criterion causes certain difficulties and 
problem s, w hich can no t be solved unam biguously. The issue o f  a com plex technical system 
criterion m ost often undergoes versatile  analysis so that to avoid future errors o f  the solution 
o f  the problem s. M ost often the criteria depend on the m anagem ent param eters (*•). The 

variable value changes depend on the quantity  o f  variation possibilities. M ost characteristic 
ones are in the tasks carried out by  the application o f  various technologies. Often not only 
corresponding technologies are included into the m odel, bu t indices defining the parameters 
o f  the system  econom ical param eters as well.
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4. IN V ESTIG A TIO N  O F IN FORM A TION A L TEC H N O LO G IES 
IN FR EIG H T FO RW A RDIN G

As a planning and m anagem ent object transport is a com plicated system , w hich state is 
defined by the num ber o f  external and internal factors. T hat’s w hy it is necessary  to apply 
informational technologies and to  choose certain organizational peculiarities o f  transportation 
for each different transport m ode.

W hile preparing transport developm ent schem e o f  the republic as well as extending 
transport developm ent program , it is necessary to try the new est achievem ents o f  the 
informational technology application and m athem atical m odeling sphere. The basis o f  the 
new transport developm ent strategy should becom e journey  and fright form ation as well as 
the creation o f  criteria distribution m odels.

Having exam ined the basic transport system  data processing conform ity w ith the law 
and algorithm s o f  procedures, it is possible rationally  to create flexible and effective transport 
system specific tasks projects. M any theoretical transport system  questions are tied very 
closely because investigating  and sum m arizing transport technologies peculiarities create 
them.

There are operational, strategic problem s in transport technology, and o ther types o f 
problems that can ’t be related to  any o f  these. Each particular task is a certain transportation 
system data m anipulation by  the functional data property. Each separate transport m ode 
technological operation can be described by  the fields o f  allowable m eanings o f  incom ing and 
outcoming param eters that are the foundation o f  a m odel. Each m odel, having defined 
suitable operation lim its, has to describe a certain part o f  factors that influence the certain 
system. The use o f  a com puter becom es a very im portant factor when there is a big am ount o f 
processing inform ation. Inform ational technologies com bine com puters, connecting system s, 
data and know ledge basis [8 ],

The application o f  inform ational technologies allows to  solve freight forwarding, 
loading term inals, “traffic jam s” places, loading-unloading m echanism s overuse, predicting, 
the dynam ic o f  am ount o f  freight according to  transport branches and other tasks. 
Informational technologies are used to m aintain the certain am ount o f  stock, for increasing the 
effectiveness and w ork efficiency in transport. W ith the grow ing num ber o f  orders for freight, 
a necessity for using high standard inform ational technologies occurred, w hich are the basis 
for the creation o f  a com plicated inform ational system. The follow ing exam ples can be 
offered:

•  com puterized regulation system  for transport orders;
•  passenger service inform ation system  (passenger registration, autom ated issue o f 

tickets as well as reservation o f  seating places, luggage processing im provem ent);
•  transported cargo operational m anaging autom ated system (railw ay transport);
•  autom ated m anaging system  o f  the railw ay distribution station, etc.



206 A ldona JA R A SU N IEN E, Jonas B U TK EV IC IU S, N ijole BATARLIENE

F ig . l . Inform ational supp ly  system  schem e o f  the transport system  strategy

Figure 1 show s an inform ational supply system  o f  the transport system  strategy that can 
directly influence the developm ent o f  the transport system in the w hole country.

Storing data in database allow s also solving the im itation tasks, by creating and adding 
to the database artificial transport system  units. Therefore, looking at the transport system 
future, it can be predicted , w here new  roads, term inals will be needed and w here it is a place 
for disturbances.

Because o f  the p resent transport developm ent strategy it is necessary to com bine all the 
forw arding types into  a united transport netw ork that is carried out through the mutual 
connection o f  freight and transporting regions. Freight forw arding analysis system  includes 
vehicles, their routes w ith the evaluation o f  loading, freight flows and freight traction  stations. 
The problem s o f  how  to  use transport in the m ost effective w ay are also studied [9 -11],

The tasks show n are used to be the fundam ental basis, w hich allow s creating new  tasks, 
to form and to solve them  using data m odeling  m echanism s.
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5. C ON CLU SIO NS

1.The m ain w ay for the Lithuanian railw ay integration into the European netw ork o f 
high speed railw ays, is the construction o f  the European track for the high speed railw ay line 
in Kreta I corridor.

2. The high speed railw ay line w ould extend from Berlin via W arsaw  up to Tallinn 
with a branch to  St. Petersburg.

3. It is expedient to design a m ixed high speed railw ay line, i.e. in tended for both 
passengers and goods traffic.

4. In the present w ick there have been identified prospective railw ay and road m arkets 
for local, in tercity  and international transportations.

5. A im ing at the optim al use o f  opportunities for international railw ay transportation it 
is necessary to analyse the problem s o f  custom s posts at railw ay border stations.

6 . The solution o f  the problem s has to  be based on the consideration o f  the reasons o f  
the occurrence o f  these problem s, together the environm ental im pact o f  the optim isation o f 
transportation process problem s on the basis o f  scientific research w ork has to be evaluated.

7. The creation o f  the m odel o f  custom s posts at the railw ay border stations and such 
operations as the analysis o f  the m odelled object, m athem atical-econom ical acts o f  the m odel, 
the accum ulation o f  inform ation, the efficiency o f  model verification -  the perform ance o f  all 
these operations w ould enable successful m anagem ent and control o f  in-com ing, out-going 
and transit freight flows.

8 . The m athem atical calculation on the basis o f  the theory o f  m ass service/handling 
would enable the determ ination o f  the technical capacities o f  custom s posts at railw ay border 
stations.

9. Inform ational -  technological m odelling turns the continuous freight forw arding 
process unity  to the inform ational system  object.

10. Inform ational technologies allow  influencing the developm ent o f  the transportation 
process as well as its directions and the m otivation o f  the m ost im portant tasks.

11. The inform ational transport netw ork has to provide the autom ated change o f 
information for all the forw arding process participants.

12. Im proving the inform ational technologies application strategy it is required to 
improve the passenger and freight transportation m odels in such a w ay as to m ake it possible 
to characterize the transportation distribution am ong the separate transport m odes.
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