TRANSPORT
SYSTEMS AND
PROCESSES

MARINE NAVIGATION
AND SAFETY OF SEA TRANSPORTATION

EDITED BY
ADAM WEINTRIT
TOMASZ NEUMANN

4
S AU

AAAAAAAAAAAA



TRANSPORT SYSTEMS AND PROCESSES



This page intentionally left blank



Transport Systems and Processes

Marine Navigation and
Safety of Sea Transportation

Editors

Adam Weintrit & Tomasz Neumann
Gdynia Maritime University, Gdynia, Poland

CRC Press
Taylor & Francis Group

Boca Raton London New York Leiden

CRC Press is an imprint of the
Taylor & Francis Group, an informa business

A BALKEMA BOOK



CRC Press

Taylor & Francis Group

6000 Broken Sound Parkway N'W, Suite 300
Boca Raton, FL 33487-2742

© 2011 by Taylor & Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works
Version Date: 20111129

International Standard Book Number-13: 978-0-203-15700-8 (eBook - PDF)

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts have been
made to publish reliable data and information, but the author and publisher cannot assume responsibility for the valid-
ity of all materials or the consequences of their use. The authors and publishers have attempted to trace the copyright
holders of all material reproduced in this publication and apologize to copyright holders if permission to publish in this
form has not been obtained. If any copyright material has not been acknowledged please write and let us know so we may
rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or uti-
lized in any form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopy-
ing, microfilming, and recording, or in any information storage or retrieval system, without written permission from the
publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com (http://
www.copyright.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923,
978-750-8400. CCC is a not-for-profit organization that provides licenses and registration for a variety of users. For
organizations that have been granted a photocopy license by the CCC, a separate system of payment has been arranged.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for
identification and explanation without intent to infringe.

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com



List of reviewers

Prof. Yasuo Arai, President of Japan Institute of Navigation, Japan,

Prof. Marcin Barlik, Warsaw University of Technology, Poland,

Prof. Michael Barnett, Southampton Solent University, United Kingdom,

Prof. Eugen Barsan, Master Mariner, Constanta Maritime University, Romania,

Prof. Knud Benedict, University of Wismar, University of Technology, Business and Design, Germany,
Prof. Tor Einar Berg, Norwegian Marine Technology Research Institute, Trondheim, Norway,
Prof. Jarostaw Bosy, Wroclaw University of Environmental and Life Sciences, Wroclaw, Poland,
Prof. Krzysztof Chwesiuk, Maritime University of Szczecin, Poland,

Prof. Daniel Duda, Master Mariner, President of Polish Nautological Society, Naval University of Gdynia, Polish Nau-
tological Society, Poland,

RAdm. Dr. Czestaw Dyrcz, Rector of Polish Naval Academy, Naval Academy, Gdynia, Poland,
Prof. Wiliam Eisenhardt, President of the California Maritime Academy, Vallejo, USA,

Prof. Wlodzimierz Filipowicz, Master Mariner, Gdynia Maritime University, Poland,

Prof. Borje Forssell, Norwegian University of Science and Technology, Trondheim, Norway,
Prof. Masao Furusho, Master Mariner, Kobe University, Japan,

Prof. Wieslaw Galor, Maritime University of Szczecin, Poland,

Prof. Stanislaw Gorski, Master Mariner, Gdynia Maritime University, Poland,

Prof. Andrzej Grzelakowski, Gdynia Maritime University, Poland,

Prof. Lucjan Guema, Maritime University of Szczecin, Poland,

Prof. Stanistaw Guema, Master Mariner, President of Maritime University of Szczecin, Poland,
Prof. Michal Holec, Gdynia Maritime University, Poland,

Prof. Qinyou Hu, Shanghai Maritime University, China,

Prof. Marek Idzior, Poznan University of Technology, Poland,

Prof. Ales Janota, University of Zilina, Slovakia,

Prof. Jacek Januszewski, Gdynia Maritime University, Poland,

Prof. Zofia Jozwiak, Maritime University of Szczecin, Poland,

Prof. Mirostaw Jurdzinski, Master Mariner, FNI, Gdynia Maritime University, Poland,

Mr. Adam J. Kerr, Editor of the International Hydrographic Review, UK,

Prof. Krzysztof Kolowrocki, Gdynia Maritime University, Poland,

Prof. Eugeniusz Kozaczka, Polish Acoustical Society, Gdansk University of Technology, Poland,
Prof. Miroslaw Kozinski, Gdynia Maritime University, Poland,

Prof. Andrzej Krolikowski, Master Mariner, Maritime Office in Gdynia, Poland,

Dr. Dariusz Lapucha, Fugro Fugro Chance Inc., Lafayette, Louisiana, United States,

Prof. David Last, FIET, FRIN, Royal Institute of Navigation, United Kingdom,

Prof. Joong Woo Lee, Korean Institute of Navigation and Port Research, Pusan, Korea,

Prof. Andrzej S. Lenart, Gdynia Maritime University, Poland,

Prof. Andrzej Lewinski, Radom University of Technology, Poland,

Prof. Jozef Lisowski, Gdynia Maritime University, Poland,

Prof. Mirostaw Luft, President of Radom University of Technology, Poland,

Prof. Zbigniew Lukasik, Radom University of Technology, Poland,

Prof. Artur Makar, Polish Naval Academy, Gdynia, Poland,

Prof. Boyan Mednikarov, Nikola Y. Vaptsarov Naval Academy,Varna, Bulgaria,

Prof. Jerzy Mikulski, Silesian University of Technology, Katowice, Poland,

Prof. Janusz Mindykowski, Gdynia Maritime University, Poland,

Prof. Mykhaylo V. Miyusov, Rector of Odesa National Maritime Academy, Odesa, Ukraine,
Prof. Wactaw Morgas, Polish Naval Academy, Gdynia, Poland,

Prof. Nikitas Nikitakos, University of the Aegean, Greece,

Prof. Washington Yotto Ochieng, Imperial College London, United Kingdom,

Prof. Stanistaw Oszczak, FRIN, University of Warmia and Mazury in Olsztyn, Poland,

Mr. David Patraiko, MBA, FNI, The Nautical Institute, UK,

Prof. Vytautas Paulauskas, Master Marine, Maritime Institute College, Klaipeda University, Lithuania,
Prof. Zbigniew Pietrzykowski, Maritime University of Szczecin, Poland,

Prof. Wladystaw Rymarz, Master Mariner, Gdynia Maritime University, Poland,

Prof. Aydin Salci, Istanbul Technical University, Maritime Faculty, ITUMF, Istanbul, Turkey,
Prof. Chaojian Shi, Shanghai Maritime University, China,

Prof. Marek Sitarz, Silesian University of Technology, Katowice, Poland,

Prof. Wojciech Slaczka, Maritime University of Szczecin, Poland,



Prof. Roman Smierzchalski, Gdansk University of Technology, Poland,

Prof. Jac Spaans, Netherlands Institute of Navigation, The Netherlands,

Prof. Janusz Szpytko, AGH University of Science and Technology, Krakow, Poland,

Prof. Elzbieta Szychta, Radom University of Technology, Poland,

Capt. Rein van Gooswilligen, Master Mariner, Chairman of EUGIN,

Prof. George Yesu Vedha Victor, International Seaport Dredging Limited, Chennai, India,

Prof. Peter Voersmann, President of German Institute of Navigation DGON, Deutsche Gesellschaft fiir Ortung und
Navigation, Germany,

Prof. Vladimir Volkogon, Rector of Baltic Fishing Fleet State Academy, Kaliningrad, Russia,

Mr. Philip Wake, FNI, Chief Executive The Nautical Institute, London, UK,

Prof. Ryszard Wawruch, Master Mariner, Gdynia Maritime University, Poland,

Prof. Adam Weintrit, Master Mariner, FRIN, FNI, Gdynia Maritime University, Poland,

Prof. Jia-Jang Wu, National Kaohsiung Marine University, Kaohsiung, Taiwan (ROC),

Prof. Kornel B. Wydro, University College of Technology and Business, Warsaw, Poland,

Prof. Hideo Yabuki, Master Mariner, Tokyo University of Marine Science and Technology, Tokyo, Japan,
Prof. Homayoun Yousefi, MNI, Chabahar Maritime University, Iran,

Prof. Wu Zhaolin, Dalian Maritime University, China



Contents
Miscellaneous Problems in Maritime Navigation, Transport & Shipping Introduction ..................... 9
A. Weintrit & T. Neumann
TPARSPOTIALION ...ttt b e eb e bbbt ettt be bt eb e et et enaennen 11

1. The Land Trans-Shipping Terminal In Processes Flow Stream Individuals

IntermOdal TranSPOTTION ......ccveevereeeiierieietertestiete et eeet et et estestessessesseesaeseessensensesesseeseaseessessessessensenes 13
A. Kusminska-Fijatkowska & Z. Lukasik

2. Maritime Transport Single Windows: Issues and ProSpects ..........coccoeereirenieinerenenecneceeseeneene 19
K. E. Fjortoft, M. Hagaseth, M. A. Lambrou & P. Baltzersen

3. Modelling of Traffic Incidents in TTanSPOrt...........coceevrereirineireiree e 25
J. Skorupski

4. Fire Safety Assessment of Some Oxidizers in Sea Transport ........c..cvecvevververierierieseeeeriesiesiesiesienenns 33

K. Kwiatkowska-Sienkiewicz

Information and Computer Systems in Transport PrOCESS................ccccovoeeeeeceeieeienieieieseenieneeneeens 39

5. Development and Standardization of Intelligent Transport SyStems ..........cceeveeveeievieceerienenenenenns 41
G. Nowacki

6. Computer Systems Aided Management in LOZISTICS ......ccveveverierieniesinieieieieiene s 49
K. Chwesiuk

7.  Information in TransSpOrt PrOCESSES......uuiiiriirieriiriiitietieietetete e ste et eessesbesteeseeseesaesensenns 55
K. B. Wydro

8. Application of Fractional Calculus in Identification of the Measuring System............c.cccecereuennee. 63
M. Luft, E. Szychta, R. Cio¢ & D. Pietruszczak

9. Railroad Level Crossing — Technical and Safety Trouble..........ccocveieieiecienienienenececeeeeeeieeens 69
J. Mikulski & J. Mlynczak

10 Application of the Polish Active Geodetic Network for Railway Track Determination .................. 77

C. Specht, A. Nowak, W. Koc & A. Jurkowska

11. The Advantage of Activating the Role of the EDI-BIll of Lading And its Role to Achieve
POSSIDIE FULLEST ..ottt sttt ettt 83
A. Elentably

Maritime Transport POLICY .................cc.cccociviiiiiiiiiiiiiiieieseeesteet ettt sttt ettt 93
12. Effectiveness of the European Maritime Policy INStruments ............ccoueverenenininieieneneneneneeene 95

G. Steinerts

13. Sustainable Transport Planning & Development in the EU at the Example of the Polish
Coastal Region POMOISKIE ........ccoueiiiiiiiiiiiiie ettt 101
A. Przybylowski

14. Development of the Latvian Maritime Policy; A Maritime Cluster Approach............ccccceevveurnenne. 111
R. Gailitis & M. Jansen

MAFTHIE LAW .............cooouiiiiiaiiiiiiiiiiiiieeeee ettt sttt ettt sb e st ettt et aeeae s 117

15. European Union's Stance on the Rotterdam Rules ...........cccccieiviiieienienienececeeeeece e 119
L. Kirval

16. Maritime Law of Salvage and Adequacy of Laws Protecting the Salvors’ Interest ....................... 127

F. Lansakara



17. The Hong Kong International Convention for Safe and Environmentally Sound
Management of the Recycling of Ships Hong Kong 2009...........ccceiiiiiiiinininiiieieeeenienee
J. R. De Larrucea & C. S. Mihailovici

18. Maritime Delimitation in the Baltic Sea: What Has Already Been Accomplished?.......................
E. Franckx

Ships Monitoring System; A Decision Support Tool........................cccccooveviniiniinoinieniennienenenenenennens

19. Ships MONILOTING SYSTEIM ....euviiiiiieiieieierteet ettt ettt ettt ettt st bt bt e st et et e be b ebesbesbeenes
L. V. Popa

20. A Decision Support Tool for VTS Centers to Detect Grounding Candidates............cccceevereruennne.
A. Mazaheri, F. Goerlandt, J. Montewka & P. Kujala

21. On the Development of an Anchor Watch Supporting System for Small Merchant Ships ............
H. Yabuki, T. Takemoto, K. Yamashita & S. Saitoh

22. Integrated Vessel Traffic Management System (VTMIS) for Port Security in Malaysia...............
N.A. Osnin, A.H.Saharuddin & Z. Teh

23. A Simulation Environment for Modelling and Analysis of the Distribution of Shore
Observatory Stations - Preliminary ReSults ............cccoeiiiriiiiniineeeeeeeeee e
T. Neumann

24. The Relation with Width of Fairway and Marine Traffic FIOW ........ccccoocvvivieieieieieeeceeeee,
Yu Chang Seong, Jung Sik Jeong & Gyei-Kark Park

25. Integrated Vessel Traffic Control SYStemM ........ccueruiriirieeieieieieieriere e seseee et sse e ese e eeas
M. Kwiatkowski, J. Popik, W. Buszka & R. Wawruch

INIANA NAVIGATION ..ottt ettt ettt st e st e bt e te e st entesaneennes

26. Navigation Data Transmission in the RIS SyStem ...........cceceevieiviieiienenenececeeeeeeee e
A. Lisaj

27. River — Sea Technology in Transport of Energy Products............cceevevvevierenenenieieieieeseseeeeene
T. Kalina & P. Piala

28. Novel Design of Inland Shipping Management Information System Based on WSN and
TNEEINEt-OF-hINES ...c.eetiiteiieeee ettt ettt e st e aesbesee e
Huafeng Wu, Xingiang Chen, Qinyou Hu, Chaojian Shi & Jianying Mo

29. About Effectiveness of Complex Using of Satellite and Geoinformation Technologies
on the Ship of Compound ‘RivVer-Sea’ TYPe.......ccurueirireiririeieieete ettt
A. Boykov & V. Katenin

30. SC-Method of Adaptation Marine Navigational Simulators for Training River Shipmasters........
O. Demchenkov

213



Miscellaneous Problems in Maritime Navigation, Transport & Shipping

Introduction

A. Weintrit & T. Neumann
Gdynia Maritime University, Gdynia, Poland

PREFACE

The contents of the book are partitioned into six
parts: transportation (covering the chapters 1
through 4), information and computer systems in
transport process (covering the chapters 5 through
11), maritime transport policy (covering the chapters
12 through 14), maritime law (covering the chapters
15 through 18), ships monitoring system; a decision
support tool (covering the chapters 19 through 25),
inland navigation (covering the chapters 26 through
30). Certainly, the subject relating to transport sys-
tems and processes may be seen from different per-
spectives and different branches.

After an introducing to intelligent transportation
systems (ITS) and monitoring systems, this book de-
scribes the contribution of navigation to land-based
traffic management comprising, e.g. in-vehicle navi-
gation systems and advisory routing systems. Be-
sides, an overview of maritime, land and inland traf-
fic management is given.

The first part deals with transportation. The con-
tents of the first part are partitioned into four chap-
ters: The land trans-shipping terminal in processes
flow stream individuals intermodal transportion,
Modelling of traffic incidents in transport, Maritime
transport single windows: issues and prospects and
Fire Safety Assessment of Some Oxidizers in Sea
Transport

The second part deals with information and com-
puter systems in transport process. The principles of
information flow in transport are presented. The
contents of the second part are partitioned into seven
chapters: Development and standardization of intel-
ligent transport systems, Computer systems aided
management in logistics, Information in transport
processes, Application of fractional calculus in iden-
tification of the measuring system, Railroad level
crossing — technical and safety trouble, Application
of the Polish active geodetic network for the railway
track determination, and The advantage of activating

the role of the EDI - bill of lading and its role to
achieve possible fullest.

The third part deals with maritime transport poli-
cy. Different approaches to this subject are present-
ed. The contents of the third part are partitioned into
three chapters: Effectiveness of the European mari-
time policy instruments, Sustainable transport plan-
ning and development in the EU at the example of
the Polish coastal region Pomorskie, and Develop-
ment of the Latvian maritime policy; a maritime
cluster approach.

The fourth part deals with maritime law. The con-
tents of the fourth part are partitioned into four chap-
ters: European Union's stance on the Rotterdam
Rules, Maritime law of salvage and adequacy of
laws protecting the salvors’ interest, The Hong Kong
International Convention for safe and environmen-
tally sound management of the recycling of ships
Hong Kong 2009, and Maritime delimitation in the
Baltic Sea: status iuris.

The fifth part outlines ships monitoring system; a
decision support tool. The contents of the fifth part
are partitioned into seven chapters: Ships monitoring
system, A decision support tool for VTS centers to
detect grounding candidates, On the development of
an anchor watch supporting system for small mer-
chant ships, Integrated Vessel Traffic Management
System for port security in Malaysia, A Simulation
Environment for Modelling and Analysis of the Dis-
tribution of Shore Observatory Stations - Prelimi-
nary Results, The relation with width of fairway and
marine traffic flow, and Integrated vessel traffic con-
trol system.

The sixth part deals with inland navigation. The
contents of the sixth part are partitioned into five
chapters: Navigation data transmission in the RIS
system, Sea-river technology in transport of energy
products, Novel design of inland shipping manage-
ment information system based on Wireless sensor
networks (WSN) and Internet-of-things, Effective-
ness of an Integrated Use of Satellite and GIS Tech-
nologies on Ships Mixed “River-Sea” Vessels, and



SC-Method of Adaptation Marine Navigational
Simulators for Training River Shipmasters.
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Transport Systems and Processes — Marine Navigation and Safety of Sea Transportation — Weintrit & Neumann (ed.)

1. The Land Trans-Shipping Terminal In Processes Flow Stream

Individuals Intermodal Transportion

A. Kus$minska-Fijatkowska & Z. Lukasik
Technical University of Radom, Radom, Poland

ABSTRACT: The influence has the system of the exchange on enlargement of the efficiency of the work
trans-shipping land terminal and processing information, which in he will improve the processes of the flow
of the individuals of the intermodal transportation which was presented in the figure of algorithms more con-
siderably to the measure. The algorithmization makes possible execution mathematical analyses, as also the
influence has on the quality of the executed processes of the flow of the stream of the individuals of inter-

modal transportation in the trans-shipping land terminal.

1 INTRODUCTION

Correct functioning the whole chain of intermodal
transportation depends in the considerable measure
on proper functioning land terminals, and in this first
of all from their ability infrastructural to the execut-
ing the trans-shipments, cost, range of offered ser-
vices, quality and reliability. Presented algorithms

in the article, in the considerable stage will contrib-
ute to improvement of the processes of the flow in-
dividuals in the land terminal to prevent in the future
the situation from Fig. 4 obviously they were created
stay on the basis of the observation of the real object
in which shortcomings were observed. The algo-
rithmization makes possible in so folded system
what the land terminal is to conduct the effective
mathematical analysis of drawing ahead processes.
Because the modern terminal of intermodal transpor-
tation is more the than simple trans-shipping point
and develops in the direction of creating the centres
of the service of the transport of cargos about the
wide range of offered services. (Lukasik Z.,
Kus$minska A., Matejek T. 2006-2007)

2 ANALYSIS OF THE STATISTICAL DATA
ARRIVING THE INDIVIDUALS
INTERMODAL TRANSPORTATION TO
LAND TERMINAL ON TRAIN

Road vehicles arrive on land terminal (Fig. 1) to de-
liver the individuals on given string of cars, the larg-
er number arrives with the considerable store of the
time before string of cars. These attentions are con-
firmed by conducted investigations. The switching

of the branch of road and railway transportation is
the aim of applying intermodal transportation in net
and their integration within the of the general con-
ception. (Kusminska A., Lukasik Z. 2005)

Newcomer individuals

Individuals broadcas
the road vehicle i

the train

TERMINAL

Newcomer individuals
the train

Individuals broadcaste
the road vehicle

Figure 1. The individuals on entry and exit land terminal
(Kusminska A., Lukasik Z 2005)

The presented option of arriving the individuals
on the land terminal road vehicles (Fig. 2), the arriv-
ing the individuals on the terminal represents, a lot
of earlier the before string of cars he is prepared to
trans-shipping operations, and now he the trans-
shipping device has to execute double operations in
this case with, what operating costs, the time of the
expectation of individuals join obviously.

The solution eliminating the indirect trans-
shipment represents the Fig. 3 individual they arrive
in such spaces of the time that they are subjected the
direct trans-shipment from the road vehicle on the
wagon of string of cars.

It was affirmed in the result of the analysis of sta-
tistical data gathered from the observation of the real
object that individuals arrived the road vehicle to
land terminal with considerable temporary superiori-
ty on given string of cars. This introduced on the
graph in the co-ordinate time became before the
string of cars will lower the terminal, and day of ar-
rival of individual (Fig. 4). What the situation from
the real object is the very ,,poor” case he answers the
option from graph (Fig. 2).

13



100%

50%

% Arival

48 h
Time before the train will lower the terminal [h]

Fig. 2. Proportional arrival of road vehicles with individuals in
the function of time (poor option of the arrival) (S.C.2.70 De-
liverable 3. 1999)

100%

50%

% Arrival

0h 48h
Time before the train will lower the terminal [h]
Fig. 3. Proportional arrival of road vehicles with individuals in
the function of the time (best option of the arrival) (S.C.2.70 De-
liverable 3. 1999)
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Fig. 4. Arrival of road vehicles with individuals in the function
of the time [h] (own study)
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4

Intermodal transportation gained temporary supe-
riority over road transportation in our national condi-
tions, you should improve the processes of arriving
the individuals road vehicles to trans-shipping ter-
minal what is visible on the graph in co-ordinates %
arriving individuals the road vehicle to land termi-
nal, and the time before the string of cars will lower
terminal (Fig. 4), and also improve the flow of indi-
viduals in the terminal itself which is the bonding

14

bar of the road and railway piece. (Kusminska A.,
Lukasik Z. 2006)

3 ALGORITHMS OF THE REALIZATION
PROCESSES IN THE TRANS-SHIPPING
LAND TERMINAL

The influence also has efficiency of realization of
processes such on effective functioning land termi-
nal (Fig. 1) how:

— analysis offer ask;

— realization of orders;

— railway- road service;

— road-railway service.

The presented algorithm of functioning land ter-
minal (Fig. 5) will make possible to improve pro-
cesses drawing ahead in the land terminal, how also
the chain of intermodal transportation.

Analysis Offer asks (Fig. 6) this the first socket
with the customer the party is whose aim as the
largest number of orders, the question offer from the
customer is delivered in the written mould on the
terminal. Directed to the Trade Aggregate the aim of
preparing the offer becomes after executing the reg-
istration, the party is the priority obviously as the
largest number of orders. The Trade Aggregate
should check in first order, if he is in the state match
the customer during realization to requirements the
order, if you should so execute all steps havings on
the aim of the receipt of given to the correct calcula-
tion costs and prepare the offer. Then after checking
and identify, that the offer was prepared well sent to
the customer (fax, e-mail) becomes. After dispatch
offers, responsible worker for the correct process of
offering the services, he contacts with the customer
the aim of making sure, what to the regularity of
conditions and execution of the interview, what to
possible her party. In the case of the settlement of
the incompatibility of the conditions of offer from
the customer expectation the worker after the con-
sultation with superior makes the corrections of the
offer. However, while the introduced offer becomes
accepted by the customer the next stage of the pro-
cess is realized - the realization of order (Fig. 7).

The realization of the order which the realiza-
tion of services is the main aim: railway - road,
road- railway in as the shortest time (Fig. 7) the or-
der of the realization of the service is delivering to
trans-shipping terminal in the written mould (fax, e-
mail). The realization of the order follows after exe-
cuting the analysis of the agreement of working plan
and the identification of the realization of the ser-
vice. While executing the order the opinion of the
regularity of the realization is made. Responsible
aggregate for the realization of the order represents
the conclusion to the management terminal in the
case of incompatibility from the customer expecta-
tion. When the customer undertakes reclamation



workings begun then becomes the peaceable conduct
with the internal instruction.

Analysies ask
offer

Realization order

»le
L

Choice service

If railway - oad

If road - railway
service

v

Fig. 5. Algorithm of functioning land terminal (own study)

if
accepttothe
realization

Checking offer

f offer received
ushes the
customer

Lack the order
from the customer

Fig. 6. Algorithm of the analysis offer asks (own study).

During the realization of the order you should
haul the kind of the realization of the service:
— railway - road,

— road - railway.

The main aim of the service is the transport of in-
termodal individuals on near the minimization of the
standstill of individuals on the terminal customer or-
der railway - road (Fig. 8). While individuals on
wagons are on the trans-shipping track he follows
identification, agreements with the transports letter

(working plan) (technology RFID). The dispatcher
prepares them to the landing after affirming agree-
ment and the party of documents (letter transporting-
identifying individuals). Individuals subjected the
direct trans-shipment become unblocked on wagons.

Order onthe service

Realization order
(identification)
¢

If railway- oad If road-raiway
service

Checking the effectiveness of working

Reclamation

Ifeffectively

=

Fig. 7. Algorithm of the realization of orders (own study).

The choice of the technology of the trans-
shipment follows in dependence from: the condition
of the individual: or vain, if capacious, the type: con-
tainer 20', replaceable body etc. and also her tech-
nical state. He next is considered the decision, which
to use the device during the trans-shipment, if the
gantry, if the jacks cart, and to accelerate two simul-
taneously maybe trans-shipping works. Already pos-
sessing information the operator of the device places
them if the given individual is subjected the direct
trans-shipment on the fix to the trans-shipment after
executing the choice i.e. he can be charged on the
waiting on her wagon or on the road vehicle. He fol-
lows the identification of wagon or road vehicle and
direct trans-shipment, the protection of the individu-
al and documentary evidence the realization of the
service.



Substitution type-matter of wagons

Identyfication of individuals

Party of documents

it
undertake
individuals
from wagons

Yes

Unblocking protections.

Choice technology of the trans-shipment

If trans-shipment If trans-shipment
lodo ro10

Yes
Aspect ganty tothe trans-shipment

Yes
Aspect delivery truck to the
trans-shipment

’c—+—‘

hoice of the h
! Yes
‘ ‘ Location of the address of storing

Identification wagon

Ienification vehidle the road

Trans-shipment individual on the square

give in the
individuals

Individuals waits for the square

Yes
Trans-shipment
Protection ndividual
Realization of the service

Choice technology of the trans-shipment

I If
trans-shpment trans-shipment
roso0

Aspect gantry Aspectdefvery tuck

Fig. 8. Railway-road (own study).



Identification of vehicle on gate terminal

Party of documents

Checking the technical condition

of the individual

Choice technology of the trans-shipment

it
trans-shipment
lodo

it
trans-shipment

Aspect delivery truck to the
trans-shipment

Choice of the

It
indirect

Trans-shipment
Protection ndividual
Realization of the service

Individuals waits for square

Aspectganty to the
trans-shipment

Location of the address of storing

Trans-shipment individuals on the square

[
give inthe
individuals
trans-shipmen|

Choice technology of the trans-shipment

If trans-shipment If trans-shipment
lodo ro10

Aspect delivery truck to the
trans-shipment
Undertaking of the
individual

Fig. 9. Road - railway (own study).

In the case, when road vehicles did not arrive on
the time of the individual subjected the indirect
trans-shipment find, and now the operator of the
trans-shipping device before he will undertake the
individual from the wagon he knows her exact loca-
tion on the component square. Trans-shipping works
begin then and putting individual in sectors on the
component square. When the delayed road vehicle
arrives on the land terminal after given individual
her identification (technology RFID) follows on the
square then, the choice of the technology of the
trans-shipment, trans-shipment, the protection of in-

dividual on the semitrailer of the road vehicle and
last stage documentary evidence the realization of
the service. The land terminal leaves after executing
all actions individual.

The algorithm of the road-railway service the
realization of the operation of the efficient trans-
shipment whose aim minimalizing the time is also
spent individuals on the land terminal was intro-
duced on (Fig. 9) While the individuals arrive on the
land terminal the road vehicle on the gate subjected
the identification, the type of individual, protection,
technical state become, received documents become



then and the decisions are made on the basis of con-
tained information, what to the choice of the tech-
nology of the trans-shipment (the trans-shipment lo-
lo perpendicular, if horizontal ro-ro like simultane-
ously lo-lo, ro-ro the aim of acceleration of the
works of trans-shipping). The operator prepares
them to the trans-shipment after the choice of the
device. In the case, when he undertakes the individ-
ual from the semitrailer of the road vehicle he pos-
sesses information, if the given individual is subject-
ed trans-shipping direct, if indirect. The operations
of the direct trans-shipment are the priority. After
identification the wagon on, which the individual
has to settle the operations of the trans-shipment
begin protection her and documentary evidence the
realization of the service then. In the case of the in-
direct trans-shipment the operator before he will un-
dertake the individual from the semitrailer of the
road vehicle he knows exact location and the sector
of assembly her on the square (RFID) because the
wagons are not prepared to the trans-shipment yet.
When wagons be prepared, one can begin the works
loading of the individuals which are subjected iden-
tification on the square terminal (RFID). The next
stage is the choice of the technology of the trans-
shipment and undertaking of the individual from
square and placing her on the wagon after identifica-
tion individual. When all individuals are already on
wagons moulding the string of cars safe become, in
the documents of the realization of the service are
prepared between the time. The type - matter of
wagons with individuals (conferment) leaves the
land terminal after executing all formalities.

4 CONCLUSIONS

The integration of forwarding processes, he requires
the development of international systems joint in one
net about the large possibilities of the flow of the
freight pulp. One talks about the intermodal trans-
portation which unites railway transports with road
and sea near one figure of the cargo behaviour more
and more often. Support of the development of ter-
minals in the chains of intermodal transportation, the
limitation of the transports of goods will let suppose
the road transportation which guides not only to de-
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cay of the road infrastructure but enlargement of the
release of exhaust gas also causes what he guides to
the degradation of the natural environment in the
consequence. Strong exists so one need the set -
back of the tendency to growing utilization of car
transportation on the thing of intermodal transporta-
tion.

One notes down on the Polish forwarding market
of the hesitation of the pace of the growth since sev-
eral years and the lack of the uniform and dynamic
development of transports intermodal. He is the re-
sult of this the worsening quality of railway services,
the growth of the time of the service of intermodal
individuals on terminals (among others problems
with identification individuals on the component
square), the deepening price uncompetitive of rail-
way transportation in the relation to car transporta-
tion and the lack of the complex and effective in-
struments of the forwarding politics of the state,
supporting the intermodal transportation. According
to the expectations of the growth of intermodal
transportation in the Poland, the terminals have to be
prepared on the party of the larger number of inflow-
ing streams individuals. (Kusminska A., Lukasik Z.
2005) many of Polish land terminals the present
moment stays trans-shipping terminals from the
name exclusively. Land terminals functioning on the
terrain of our country in the future matched charged
tasks should also improve the system the processing
and the circulation the information, which together
with the system of steering the stream individuals,
he was presented in the figure of algorithms and
which he will improve the processes in the land ter-
minal.
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ABSTRACT: In the trade, transport and shipping sector, the Single Window (SW) concept has been evolved
over time in a number of forms, reflecting respective policy, regulatory, market and technological regimes of
the domain. A SW primarily addresses the need for efficient electronic transactions between governmental
and business entities; however the SW service model adopted by the responsible authority and the offered SW
system functionality differ; currently at least two distinct approaches are observed, namely a customs-centric
SW approach, and a maritime and port centric approach. In all respective cases, the SW service model, the
SW ownership model (public, private or Private-Public-Partnership), legal and regulatory aspects and the SW
revenue model (free or with a fee) consist pertinent SW service design issues. Thus, different types of SW
systems evolve in terms of offered service bundle, namely ship clearance, cargo import/export, or port clear-
ance SWs, where often vested interests and policy choices dictate the dominance of one model implementa-
tion over the other. Modern ICT tools may significantly help to organize and improve the efficiency of a SW
design and implementation process. In this paper, admissible development frameworks and methodologies are
examined towards the efficient implementation of SW service models that are explained. Our analysis is
based on experiences gained in the Norwegian SW national initiative (http://www.sintef.no/Projectweb/MIS/)

and the EU eFreight project (http://www.efreightproject.eu/).

1 INTRODUCTION

The one stop shop business model has been exhaust-
ively researched and applied in the context of e-
business and e-government service provision over
the last decade (Wimmer, 2002; Lambrou et al.,
2008). In a similar vein, in the trade, transport and
shipping sector, the “Single Window” (SW) concept
was formalized by the United Nations Centre for
Trade Facilitation and Electronic Business
(UN/CEFACT 2005) to enhance the efficient ex-
change of information between trade and govern-
ment agencies. The Single Window concept has its
origin in the Trade Facilitation and Customs field
focusing upon efficient import and export institu-
tions and mechanisms, where declarations of goods
related to regulatory information must be reported in
cross border activities.

A SW primarily addresses the need for efficient
and collaborative electronic transactions between
governmental and business entities; however the co-
coordinating SW authority and the core functionality
may differ, thus we typically observe a customs-
centric, import and export oriented approach, a port
and ship oriented (maritime focus), and a safety and
security centric approach. In both cases pertinent

SW service design aspects include the SW owner-
ship model (public, private or public-private partner-
ship - PPP), and the SW cost model (e.g., free use,
membership or transaction fee). The organizational
level of the SW competent authority, e.g., interna-
tional, national, regional, or local is an important dif-
ferentiating factor, as well. Often, vested interests
and policy choices dictate the dominance of one
model implementation over the other.

In this paper we discuss different types of single
window systems and enabling development method-
ologies and platforms, focusing in particular on a
maritime centric model where ship clearance, cargo
import/export, and port clearance services are sup-
ported. This means that we extend the Single Win-
dow Concept to conver not only regulatory infor-
mation, but also other information related to
maritime transport.

2 A TAXONOMY OF SINGLE WINDOW
SYSTEMS

There are different reference models of existing and
emerging SW systems supporting intermodal
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transport activities, as explained in Table 1. A SW
system can cover the cargo reporting activities
where import and export declarations are the main
processes supported, another SW model is organized
around ship or vessel clearance activities offered by
national governments, whereas a third model is a
port clearance oriented SW. The purpose of a ship
oriented SW is to support all mandatory information
reporting concerning a ship sailing from abroad to a
EU or associated country, as based on the
SafeSeaNet (SSN) system notifications and formali-
ties.

All countries in EU and Associated countries are
connected or will soon be connected to the central
SSN system. Every country has to dedicate an inter-
nal authority as a National Competent Authority that
will be the official connection between the country
and the central SSN system that is under the respon-
sibility of the European Maritime Safety Agency,
EMSA.

A Port Single Window (PSW) can in many cases be
defined as a Port Community System (PCS). It is a
community system which based on an integrated se-
ries of procedures, rules, standards and ICT solu-
tions supports the automatic exchange of data and
documents related to the port authorities’ clearance
of ships and cargo upon arrival, stay and departure
of vessels.

A PSW is primarily supporting the requirements of
governmental agencies, but also the requirements of
the cargo parties’ interests. So a PSW covers Cus-
toms requirements and document handling, and the
information exchange dealing with the necessary
services in a port and the handling of ship and cargo.
It is also likely that a PSW will have a stronger focus
upon private information and more commercial ori-
ented regarding sale and ordering of port services
than the one for ship clearance.
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Figure 1. Single Window Taxonomy
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EPC (Electronic Port Clearance) is the concept
used to refer to vessels visiting a port and their elec-
tronically (without the use of paper documents) deal-
ing with all formalities, documentary requirements
and procedures associated with the arrival, stay and
departure of ships engaged on international voyages.
On the one hand, EPC aims to replace the paper
documents such as the FAL Forms currently in use;
on the other hand EPC tries to make the exchange of
information more efficient, through the rationaliza-
tion of the procedures and simplifying the related
data. Figure 1 gives an overview of the three dimen-
sions of Single Window systems and how each of
them relates to each of the actors. Note that the ac-
tors Ship Owner and Charterer only interacts with
the Single Window through other systems, not as
separate actors. The actor Other Port Parties/ 3™
Party Systems includes parties involved in the port
business other than the port authorities, for instance
systems to handle resource bookings.

Table 1. Types of Single Window

Single Window for cargo

Description A SW for customs clearance normally contains information about cargo
for either import or export.
Users The users are Consignor’s and Consignee’s, the Customs, as well as cargo

agents

Characteristics [The goods to be defined for import and export will need a release number
before the transport can progress from an import area at a terminal. A
main functionality for this SW is the cargo clearance process.

Objects Cargo information and definition, Ownership, The itinerary of the goods,
Handling instructions, General mation about the cargo
F y Goods group, Location register, Tax code

Automation: XML and Web-based user interface

Accessibility control
Hand-over mechanism with other SW-solutions

Single Window for ship clearance
A SW for Ship clearance contains information about the ship, the voyage,
the cargo, the passengers, the crew and information that is required by the
SafeSeaNet directive.
Users The users are the ship it self, agents, the providers on the ship, or the
governmental bodies that need statuses and information for controlling

Description

duties, for mainly safety/security purposes. Governmental bodies can be
Police, Coast Guard, Navy, Coastal Administration, Health authorities, or
the ports.

Characteristics | The main purpose of such a SW is to have a good overview of the safety
and security issues regarding sea transport. It could be either a site where
information about a ship transport could be achieved in a dis
situation, or it could be more used in a controlling purpose w i.e. the
crew and passenger list is matched with the list of criminals by the Police
authorities. A main i for this SW is the ship clearance process.
Ship information, Cargo information, Crew and Passenger information
(also effects), voyage information. Notification messages (hazmat,
security, alert, ship) between the different states should also be considered;
Functionality |R * Goods group, Vessel, Location

Automation: XML and Web-based user interface (both ways)

Acceptance report/Clearance notification (automatic)

Use of sensor data for report purpose

Ordering of transport services such as pilot age services

Hand-over mechanism with other SW-solutions as well as commercial
systems from service providers

Objects

Single Window for port clearance
A SW for port clearance is a reporting site for needed information
regarding an entrance to a port. The information could also be about
information classified as private, and used within a aspect.

Description

Users The ship, the ship operators, the agents, the port management, the port
service providers
Characteristics [This SW is used to achieve a port clearance of a ship. The information is
both of a private and a public character. The ports are using the
information to plan the ship entrance, to achieve the port safety and
security regulations, and to calculate the fees to be sent to the users. A
main ity for this SW is the port clearance process.
Ship, Cargo, Load units, Service needs, Security information
R Goods group, Vessel, Location, Port services. XML and Web-
based user interface (both ways). Acceptance report/Clearance
notification (automatic), Use of sensor data for report purpose, Safety and
security,
Ordering of port services, Accessibility control, Hand-over

i with other SW-solutions as well
as commercial systems from service providers, Statistics, General port
information, Site for laws and regulations

Objects




One of the challenges in the specification of SW
system is to decide the dimensions and geographical
areas the SW system should cover.

Examples of such dimensions are:

— International dimension

— National dimension

— Regional dimension

— Local dimension

Another dimension could be an Ad-hoc solution.

For all those dimensions there are different needs
and a different legal basis to follow that also differs
within one dimension. An example can be that with-
in a port, which is defined as a local dimension solu-
tion, there are some port specific regulations to fol-
low regarding mandatory reporting and the
configuration of the SW must therefore follow the
properties defined at the port where also the private-
public partnership relations must be placed, Fig-
ure 2. This means that a Single Window system for
one port may differ in several respects to a Single
Window system in an adjacent port.

It is likely that the different systems that represent
the different solutions must exchange information
with each other. A ship normally crossing the de-
fined dimensions where coming from an abroad
country and visiting a port, is mirroring the process
when returning to an abroad port. In such a case, the
ship must first follow the local dimension from de-
parture port, where regulations and other procedures
are followed (reporting time, place, etc). Then, in
some cases, new reporting and procedures must be
followed when sailing in a certain region such as a
fjord or vulnerable regional areas. Then, when the
ship is leaving the national waters, information must
be reported to the NCA (National Coastal Authori-
ties) or the Coast Guard of the departure nationality,
and finally follows international conventions in open
international waters. The same approach will be rel-
evant when sailing into the arriving port.

Updates

\

National

Pre-notification Region Post-notification

Local
port

Figure 2. Geog}aphical dimensions of SW

3 DEVELOPMENT METHODOLOGIES FOR
SINGLE WINDOW SYSTEMS

Several methodologies relevant for the development
of Single Window systems can be exploited. A
number of available methodologies focus on the
analysis and design phase using various process

modeling techniques, while other methodologies are
related to the technical implementation of a SW sys-
tem (e.g. SoaML).

3.1 Zachman Framework

The Zachman framework (Zachman, 1997) was first
presented in 1987 and has since then evolved in sev-
eral directions and several versions. For maritime
Single Window development, it is most relevant to
view it as a taxonomy for organizing architectural
artifacts, design documents, specifications and mod-
els. The framework addresses the question of who is
the target for the description and also what is de-
scribed, for instance data and functionality. In this
sense, the Zachman Framework is not a methodolo-
gy since it lacks methods and processes for collect-
ing the information, and also for managing or using
the information. Rather, Zachman describes the
framework for enterprise architecture as follows:
“The Framework as it applies to Enterprises is
simply a logical structure for classifying and organ-
izing the descriptive representations of an Enter-
prise that are significant to the management of the
Enterprise as well as to the development of the En-
terprise’s systems.” A key point in the Zachman
framework is that the same complex item can be de-
scribed for different purposes in different ways using
different types of descriptions.

The framework has 36 categories for completely
describing anything related to the enterprise, orga-
nized with six columns and six rows. Each row rep-
resents a total, distinct and unique view of the solu-
tion from a particular perspective. Each column
represents a category of the enterprise architecture
component, called focus. These are data description
(what), function description (how), network descrip-
tion (where), people description (who), time descrip-
tion (when), and motivation description (why).

Some aspects of the Zachman framework that are
convenient for analyzing SW systems include:

1 Analysis of several organizations that have to co-
operate in an interoperable SW system:

A SW is an environment which has to support in-

teroperability among highly heterogeneous envi-

ronments. This means that a structured way to
present the analysis of the organizations with dif-
ferent viewpoints is important. The Zachman

Framework for systematically describing changes

to an organization based on various viewpoints

and various abstraction levels is very useful in the
analysis phase of a SW development.

2 Clarification of different views of the same arti-
fact:

The Zachman Framework focuses on different

views of the same artifact (process, data), which

is important in a SW system covering processes
and data originating from various applications,
both cargo, port, and ship clearance, but also orig-
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