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Coordinator's view

The relevance of a corridor approach for any kind of investigation or implementa-
tion activity in the railway sector has been introduced relatively recently. Right from
the beginning one thing has been quite clear: In addition to the well investigated
and homogenous corridors in Western Europe, like the corridor Rotterdam-Genoa,
there are other corridors possessing quite diverse framework conditions.

An example is the transport corridor considered by the CREAM project. This corri-
dor has an entire length of more than 3,000 km and draws a bow between Western
and Central Europe and the Balkan states towards Turkey/Greece. In fact, the se-
lected corridor stretches across Benelux countries, Germany, Austria, Italy, Slove-
nia, Hungary, Romania, Croatia, Serbia, Bulgaria, Turkey, F.Y.R. of Macedonia and
Greece and thereby covers railway markets with rather diverse commercial, legal
and technical operating conditions.

The CREAM corridor was defined and proposed on the basis of the corridor inves-
tigations conducted within the EU research project TREND (2005/2006). TREND
analysed the situation on six European railway corridors and derived necessary
actions. A main goal of TREND was to identify suitable corridors for subsequent
EC funded implementation projects. Main selection criteria were the improvement
potential and the expected transport volumes for rail freight.

On the considered routes towards Southeast Europe and beyond, rail freight
played only a minor role in recent years, even though some elements would play in
favour of rail: First, in many countries along the corridor traditionally a lot of freight
transport was carried out on rail. Secondly, the large area of the corridor as a
whole makes rail transport the best choice to cover long distances between these
countries.

However, unfavourable framework conditions like decrepit or missing infrastruc-
ture, obsolete rolling stock, limited coordination between the actors, missing IT
solutions and many more led to a shrinking market share of rail freight transport
not only at international relations on this axis, but also in the respective national
markets.

The railway companies’ first attempts to improve train operations on the corridor,
such as the ZEUS initiative between 2003 and 2006, showed that in addition to
their own endeavours, changes in the framework conditions and a direct coopera-
tion among the market partners are needed.



Freight forwarders share a great interest in using rail
instead of road on the corridor, also due to the manu-
facturers’ rising demand to put a green label on their
products. Nevertheless, the service quality and fre-
quency of existing rail services that is necessary to
compete with the cheaper and flexible road services
was not sufficient. This was the situation before the
CREAM project started to work on various compo-
nents necessary to improve the overall situation for
rail.

As initiator and coordinator of the CREAM project,
HaCon thanks all consortium partners and their em-
ployees for their enormous efforts, all supporting
stakeholders and associations for their interest and
contribution and the market partners for their positive
and mostly constructive “pressure”. Special thanks
goes to the European Commission for its institutional
and financial support. This enabled the project part-
ners to also work on measures from which they did
not profit in the short-term but which are essential for
a positive and sustainable development of the corri-
dor and the related rail freight market in the future.

The CREAM project has given significant impetuses
for this corridor and paved the way for further devel-
opments: Not only by accompanying and supporting
the difficult and abrupt restructuring processes of the
former incumbent railways in Southeast Europe but
also by opening up new markets for rail. The continu-
ous knowledge transfer within the consortium with all
kinds and levels of experience led to a significantly ac-
celerated development. As one of our partners from
the Balkan countries stated right at the beginning:

“Company structures and business procedures which
have been growing in Western European railways over
a period of 30 years, have to be developed by the
Southeast European railways mostly in less than three
years and have to compete with the fast growing road
transport market. However, we are happy to bear this
challenge with the support of CREAM”.

So besides measurable effects in terms of additional
trains and tonnes, the well functioning cooperation
even between competitors was one of the main char-
acteristics of CREAM. This is what, we hope, will last
also after the end of the project, enabling a continua-
tion of the positive developments, initiated by CREAM.

%,5 /&ZZ& 957

Lars Deiterding
on behalf of the CREAM project coordinator HaCon
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European Commission’s view

Transport is one of the key drivers that shape the de-
velopment of our society. Its essence as an engine for
economic growth and social well-being cannot be de-
nied. However, reconciling the ever-growing demand
for transport with the need for a resource-efficient
and overall sustainable evolution is an ever increasing
challenge.

Rebalancing the transport sector, with a shift towards
more environmentally-friendly forms of mobility, will be
pivotal in such a context.

These global trends provide railways with a welcome
opportunity to play a new and broader role in the Eu-
ropean transport sector. However, to turn such an
opportunity into reality, railways will have to create
a whole new set of competitive advantages, moving
towards a “best-in-class” service profile in the ever-
evolving market place at large.

This requires moving well beyond the boundaries of
the technological-oriented innovation that has been
the trademark of railways since long. Novel busi-
ness, organisational and logistic solutions as well as
new partnerships will be essential to support such a
search-for-excellence by the rail sector.

The CREAM project — developed within the Commu-
nity’s Sixth Framework Programme - has been one of
the pioneering attempts to address this perspective in
the rail freight sector. Through researching, promoting
and field testing new organisational and collaborative
ways on how railways could approach European-wide
logistic operations, the project provided a ground-
breaking contribution in support of a needed revolu-
tion in the business culture of railways.

In addition, by blending partners from within the Union
and from candidate countries in South-East Europe,
the project has equally paved the way for a more ef-
ficient integration of these latter countries both within

the European transport system and within the Euro-
pean research community.

My conclusion: the future of rail should be based on
new visions building upon the entrepreneurship of the
pioneers of the past, upon an ever-continuous ques-
tioning of the realities of the present, taking stock for a
new more ambitious future. The fact that several col-
laborative activities that were launched in the context
of the CREAM project will be continued subsequently
to their wrap-up is a confirmation that innovation and
creativity helps such goals in becoming reality.

| wish you an interesting reading!

Tt et
/LT |\t

Matthias Ruete
Director-General
EC Directorate-General for Mobility and Transport



Stakeholder's view

Ekol is experienced to develop sustainable and effi-
cient supply chains for customers from the automo-
tive, pharma, textile, chemistry and retail industry with
transport flows between Turkey, Bulgaria, Romania,
ltaly, Germany, France, UK, Scandinavia and the Ben-
elux. We take over the entire supply chain manage-
ment including packaging, storage and distribution.
We are depending on punctual and — even more im-
portant — reliable transport which covers almost the
entire CREAM corridor.

Originating from using the ferry services from Turkish
ports to Trieste (Italy) we could develop our own truly
“multimodal” service with a combined ferry — train —
truck routing and its massive use. During the CREAM
duration we have expanded the frequency from ini-
tially one pair of trains per week to now seven pairs
on the routing Trieste — Worms (Germany). We were
even able to extend the services to the Worms — Arad
(Romania) line (three pairs per week) so that we are
now providing a couple of alternative routings in rela-
tion with Turkey and the Balkans. They can be chosen
according to the performance and price requirements
of our customers.

Carried out in accordance with our CREAM partners,
these activities will be continued on commercial level
to facilitate the satisfaction of our customers, the evo-
lution of our company and the improvement of the
industries’ carbon footprint. We wish to thank the Eu-
ropean Commission and the CREAM Coordinators for
their support which encourages us to continue in this
direction.

Ahmet Musul
Founder and Chairman of Ekol




N
p -
©
=
=
-
7

et
O

2
o
P -

o

The CREAM Project — Final Report

Project summary

CREAM is a European research and development project which was con-

ducted in the period 2007 - 2011. Its main objective was the improvement of rail

freight between Western and Southeast Europe. Organisational improvements,

technical innovations and competitive rail-based transport services have
been developed and successfully implemented during the project. Rail freight
transport has benefited from these improvements by shorter transit times,

tweaked transport quality and an increase in the annual transport performance
of more than one billion tonne-kilometres. The CREAM consortium comprised
30 partners from 13 countries — including railway companies, the International

Union of Railways UIC, transport operators, technology providers, research
institutes and consulting firms. The CREAM project has been co-funded by the

European Commission.

The CREAM project was set up to respond to the in-
creasing demand for rail-based logistic systems and
to support the implementation of change in the Eu-
ropean railway area, initiated by the European legisla-
tion. Against the benchmarking business models of
logistic service providers, CREAM has defined ad-
vanced customer-driven business models for railway
undertakings and intermodal operators. CREAM has
analysed the operational and logistic prerequisites
for developing, setting up and demonstrating seam-
less rail freight and intermodal rail/road and rail/short
sea/road services on a Trans-European mega-cor-
ridor between the Benelux countries and Turkey/
Greece. On this basis the CREAM partners devel-
oped different business cases which were integrated
into an innovative corridor-related freight service con-
cept, with respect to:

® Innovative rail-based supply chains including
intelligent rail and multimodal operation models

® A quality management system
® Interoperability and border crossing

® Integrated telematic solutions for train control,
tracking & tracing of shipments and customer
information

® Rail logistics for temperature-controlled cargoes

® New technologies for the transport of unaccom-
panied semi-trailers in intermodal transport

All project developments were designed for a very
challenging transport corridor: This corridor incor-
porates completely new rail infrastructure dedicated
to rail freight, congested industrialised and rural ar-
eas and passes EU member states, accession states
and candidate countries. The transports considered
involve different kinds of stakeholders including new
entrant railway undertakings and customers from var-
ious market segments. The proposed solutions were
field-validated in full-blown demonstrations within the
lifetime of the project (2007 — 2011).



CREAM is een Europees onderzoeksproject dat is uitgevoerd in de

periode 2007 —2011. Het doel van het project was het bevorderen

' van het railgoederenvervoer tussen West- en Zuidoost-Europa. In het

project zijn organisatorische verbeteringen aangedragen, technische

innovaties ontwikkeld en concurrerende services voor spoorvervoer ingevoerd.

Daardoor zijn transporttijden verkort, is de kwaliteit verbeterd en is de jaarlijkse

transportcapaciteit op deze verbinding gestegen met een miljard tonkilometers.

Het CREAM consortium bestaat uit 30 partners in 13 landen waaronder spoor-

wegondernemingen, de International Union of Railways UIC, railoperators, aan-

bieders van technologie, researchinstituten en consultancy bureaus. Het CREAM
project is gefinancierd door de Europese Commissie.

2007-2011. Son principal objectif était 'amélioration du fret ferro-

viaire entre I'Europe occidentale et I'Europe du Sud-Est. Au cours du

projet beaucoup de développements organisationnels, d” innovations

techniques et de nouveaux et compétitifs services de transport ferroviaire ont été

élaborés et mis en ceuvre avec succes. Le transport du fret ferroviaire a bénéficié

de ces améliorations avec temps de transit plus courts, une meilleure qualité des

transports et une augmentation de la performance annuelle de transport de plus

d’un milliard de tonnes kilometriques. Le consortium CREAM a été composé de

30 partenaires de 13 pays — y compris des sociétés de chemin de fer, 'Union

Internationale des Chemins de Fer UIC, des opérateurs de transport, des four-

nisseurs de technologie, des instituts de recherche et de cabinets de conseil. Le
projet CREAM a été co-financé par la Commission Européenne.

‘ ' CREAM est un projet Européen de recherche, conduit dans la période

CREAM ist ein europaisches Forschungsprojekt, welches im Zeitraum
ﬁ 2007 -2011 durchgeflhrt wurde. Es hatte zum Ziel, den Schienen-
gUterverkehr zwischen West- und Stidosteuropa weiterzuentwickeln.
Im Projekt wurden organisatorische Verbesserungen, technische
Innovationen sowie wettbewerbsfahige schienenbasierte Transportangebote ent-
wickelt und erfolgreich eingeflhrt. Dadurch konnten kirzere Transportzeiten, Qua-
litdtsverbesserungen und eine Steigerung der jahrlichen Transportleistung von gut
einer Milliarde Tonnenkilometern fir den Schienenguterverkehr erreicht werden. Das
CREAM Konsortium umfasste 30 Partner aus 13 L&ndern — darunter Eisenbahn-
unternehmen, der internationale Eisenbahnverband UIC, Transportoperateure,
Technologieanbieter, Forschungsinstitute und Beratungsunternehmen. Das
CREAM Projekt ist durch die Européische Kommission geférdert worden.
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2007 - 2011, col principale obiettivo di migliorare le performance del

traffico merci tra 'Ovest e il Sud Est europeo. Durante il progetto

sono stati sviluppati e realizzati con successo miglioramenti dei pro-

cessi organizzativi, innovazioni tecnologiche e servizi competitivi basati sullutilizzo
della rotaia. Il traffico merci su rotaia ha beneficiato delle suddette innovazioni otte-
nendo tempi di transito piu brevi, migliorando la qualita del trasporto e aumentando

‘ ’ CREAM ¢é un progetto Europeo di ricerca, condotto nel periodo

di piu di uno miliardo di tonnellate/km la performance di merci trasportate in un
anno. Il consorzio CREAM é stato composto da 30 partner di 13 Paesi diversi, in-
clusi compagnie ferroviarie, la UIC — Unione Internazionale delle ferrovie, operatori
logistici, fornitori di tecnologie, istituti di ricerca e societa di consulenza. Il progetto
CREAM ¢ stato co-finanziato dalla Commissione Europea.

Evropski raziskovalni projekt CREAM, ki je deloval med letoma 2007
in 2011 in bil namenjen izboljSanju zelezniskega tovornega prometa
med zahodno in vzhodno Evropo, je razvil in uspesno uvedel organi-

zacijske izboljSave, tehni¢ne inovacije in konkuren¢ne storitve zelezni-

Skega tovornega prometa. Projekt je s tem skrajSal Cas prevozov, izboljSal kakovost
zelezniSkega tovornega prometa in povecal letno uspesdnost ZelezniSkega prometa
za veC kot milijardo tonskih kilometrov. Konzorcij projekta CREAM sestavlja 30 par-
tnerjev iz 13-ih drzav — vkljucno s prevozniki v zelezniSkem prometu, Mednarodno

zeleznisko zvezo UIC, prevoznimi operateriji, ponudniki tehnologij, raziskovalnimi in-
stituti in svetovalnimi podijetji. Projekt je sofinancirala Evropska komisija.

CREAM je bio europski istrazivacki projekt koji se provodio u razdoblju

E od 2007.—2011. godine. Cilj je bio poboljSanje prijevoza zeljezni¢kog

] tereta izmedu Zapadne i Jugoistocne Europe. U projektu su uspjes-

no provedena organizacijska poboljSanja, tehniCke inovacije kao i

konkurentne usluge za Zeljeznicki teretni promet. U kona¢nom rezultatu ostvarene

su kracée transportne linije, poboljSanje kvalitete i povecanje godiSnjih transpor-

tnih usluga preko 1 milijarde tonakilometara za Zeljeznicki teretni promet. CREAM

konzorcij obuhvacao je 30 partnera iz 13 zemalja — izmedu ostaloga zeljezniCka

poduzeca, medunarodnu uniju Zeljeznica UIC, prijevoznike, tehnoloske tvrtke, istra-

zivaCke institute i konzultantske tvrtke. CREAM projekt je sufinanciran od strane
Europske komisije.



KPVIM je 61o eBpOoMncKu NCTpaXknBa4km NpojekaT Koju je peanvsoBaH

y nepuogy opn 2007-2011 roguHe. HberosB uwm je 6o ga ce

noboJsblla »erbe3HNYKM  TepeTHN NnpeBo3 uamehy 3anagHe u

jyrouctodHe EBpome. Y npojekTy, nobosbluarbe opraHndauuje,

TEXHNYKE MHOBaLMje 1 KOHKYPEHTHA >Xefle3HunLa — 3acHoBaHa Ha TPaHCMOPTHNX

ycnyra 6una je pasBujeHa 1 yCrewHo UMnaeMeHTupaHa. YKene3Hn4kmn TepeTHN

TPaHCMOPT je MMao KOPUCTW Of, OBWUX MobOsblUara Kpo3 Kpahnx TPaH3UTHUX

BpeMeHa, Nobosbluarbe KBanMTeTa Npeso3a 1 Behr roguLUkbK yYrHaK TpaHcnopTa

BuLe of 1 Munujapae ToH - kunometapa. KPVIM koHsopumjym ce cactoju og, 30

napTtHepa 13 13 3emasba - ykIby4yjyhu, xesbesdHnydka npenyseha, MehyHapoaHy

»KenesHunyky yHujy YVIL, npeBo3HNLM, TEXHOMOLLKMX NPOoBajaepa, NCTPaXKMBAYKNX

WHCTUTYTa U KOHCYNTaHTCKMX chvpmun. KPVIM je mpojekaT huHaHcrpaH of, CTpaHe
EBponcke komucuije.

KPVIM 6ele eBpOMCKM MPOEKT 3a WUCTpaxkyBare, Koja Oelle
cnpoBefeH BO nepuopgoTr 2007-2011 rogumHa. Herosarta uen
Gelle NogobpyBare Ha KeNe3HWYKMOT TOBapEeH TPaHCMopT Mery
3anagHa v JyromctoyHa EBpona. Bo MpoekToT, opraHusauuckmTe
nopgobpyBarba, TEXHUYKWUTE MHOBaLMM U KOHKYPEeHTHa >xenesHuua - 6asvpaHa
Ha TpaHCMOPTHM ycnyri 6Gelle pas3BuveHa W YCMelHO MMieMeHTMpaHa.
2KenesHudkn ToBapeH TPaHCMopT MMa KOPWCT of OBMEe MNopobpyBara Mpeky
NOKPaTKN TPaH3UTHX BpeMUrba, NOA0OpYBare Ha TPaHCMOPTHWOT KBaUTET U
3rofiemMyBar€e Ha roguilHaTa n3BpLUyBarbe Ha NPeBO3 Ha NoBeke of 1 munvjapaa
TOH - knnomeTpu. KPVIM koH3opunymMoT e cocTtaBeH o 30 napTHepu o 13 3emju —
BKJTYYUTENHO, XXENe3HUYKIN koMnaHun, MeryHapoaHata yHuja Ha »xeneanuum YL,
TPaHCMOPTHW OnepaTopu, TEXHOJOLKL MPOBajAepy, UCTPaXKyBaYky MHCTUTYTK
1 KoHcynTaHTckn dupmu. MNpoektor KPVIM e kodumHaHcupaH of EBponckata
Kommcuja.

Y To CREAM eival éva epeuvnTIKO ELPWTIAIKO TTPOYPAUUA ,LAOTIONBN-
[ E ke TNV mepiodo 2007 -2011, kal anockorovoe oTn BeATiwon NG
WY 010NPO0SPOHIKNG HETADOPAG EUMTOPEVPATWY PETAEL TNG AUTIKAG Kal

NOTI0-AvatoAknG Eupwrng .Ot 0OpyavwTIKEG BEATIWCELS , Ol TEXVIKEG
KAIVOTOUIEG KABWG Kal Ol AVTAYWVIOTIKEG OlONPOSPOUIKEC AVCEIG TIOU avarTuxen-
kav oTo TAaiolo Tou CREAM, eixav oav anoTéAecua TNV EMTEVEN PEIWHEVOL XPO-
Vou Ta&BIV , KAAUTEPN TIOIOTNTA Kal afloonueiwtn peTadopd GopTiwv TPog TO
oNPOdpopo (avgnon Katd 1 81 TOVOUG/XINOPETPO) . 2TO eV AOyWw EPELVNTIKO
npoypapua cuppeteixav 30 etaipot and 18 xwpeg —pHeTaly Twv oTIoiwv oldnPodpo-
HIKEG eTalpeies , N Alebvric ‘Evwon 21dnpodpopwv (UIC), peTadopeic , epeuvnTikA
VOTITOUTA Kal ETAPEEG cLPBOVLAWY. To epeuvnTIKO TTPOYPapUa CREAM rita ouy-
xpnuatodotovpevo amod tnv Eupwnaikr Erurpor.




>
|-
©
S
S
-
n
-
O
)
o
-
o

The CREAM Project — Final Report

Q A CREAM egy olyan eurdpai kutatasi projekt, melynek célja
2007 -2001 kozott a Nyugat- és Dél-Eurdpa kozétti vasuti arufuva-
rozast fejlesztése volt. A projekt keretében szervezetfejlesztésekre,

mdszaki Ujitasokra és versenyképes vasuti szallitasi szolgaltatasok
fejlesztésére kerdlt sor, majd azok sikeres implementalasara. Ezek az ujitasok ked-

veztek a vasuti arufuvarozasnak azaltal, hogy gyorsabb lett a tranzit id6, javult a

szallitas minGsége és az éves szallitasi teljesitmény tébb mint 1 milliard tonna-km-

rel nbvekedett. A CREAM konzorcium 13 orszag 30 partnerét (vasutvallalatok, UIC,
operatorok, mUszaki szolgaltatok, kutatéintézetek és tanacsado cégek) tomoritette
egybe, melyet az Eurdpai Bizottsag tarsfinanszirozott.

CREAM este un proiect de cercetare european, care s-a derulat in
perioada 2007 - 2011. Obiectivul sau principal a fost imbunatatirea
serviciilor de tranport feroviar de marfuri intre Europa de Vest si Eu-

ropa de Sud - Est. Pe parcursul derularii proiectului, s-au dezvoltat

si s-au implementat cu succes Imbunatatiri privind organizarea, inovatii tehnice si
servicii de transport feroviar competitive. Prin imbunatatirile respective, transportul
feroviar de marfuri a beneficiat de durate de tranport mai scurte, o calitate supe-
rioara a serviciilor de transportul si o crestere a performantelor anuale de peste 1
miliard de tone-kilometri. Consortiul CREAM a fost constituit din 30 de parteneri
din 13 tari, incluzand intreprinderi de transport feroviar, Uniunea Internationala a
Cailor Ferate, operatori de transport, furnizori de tehnologii, institute de cercetari

si firme de consultanta. Proiectul CREAM a fost cofinantat de Comisia Europeana.

CREAM e eBponernckn nacneqoBaTesiCku NpoekT, peanuarpaH B ne-

pvoga 2007 - 2011 roguHa. Tow uenele NogobpsiBaHe Ha »eneso-

' MbTHUTE TOBapHN NPeBo3n Mexxay 3anaaHa n KoromatoyHa EBpona.
B pamkuTe Ha npoekTa 6sxa padpaboTeHn 1 YyCNeLHO peanmsrpanHm
OpraHn3aLoHHI NOAOOPEHNS, TEXHUHYECKN VMHOBALMW U KOHKYPEHTOCMNOCOOHM
>KENEe30MbTHN TPAHCMOPTHN yCnyri. [lonsnTe 3a TOBapHWS XXeNe30nbTeH TpaHe-
nopT 6s1xa HaMansBaHeTO Ha TPaH3UTHUTE BpemMeHa, NoaobpsiBaHETO Ha KavecT-
BOTO W yBeNM4aBaHe Ha >Kene3omnbTHUTE NMPeBo3n ¢ noeeve OT 1 Munvapa TOH-
knnometpa. CREAM-KoHcopumyMbT BktoyBalle 30 nmapTHbopa oT 13 cTpaHu,
BKJTIOYMTENHO XKene3onbTHY kKoMnaHum, MexayHapoaHus XKenesHudapcku Cbios
(UIC), TpaHCnopTHX onepaTopu, TEXHOMOMMYHM OOCTaB4YMLM, M3CNeaoBaTesncKu

VHCTUTYTN U KOHCynTaHTCKM dhupmin. MpoekTst CREAM 6e cbhbduHaHcupaH oT
EBponerickata Komucusi.



CREAM 2007 - 2011 vyillarn arasinda yUrUtllen bir Avrupa arastirma

projesidir. Amaci Bati ve Glneydogu Avrupa arasinda demiryolu yik

tasimaciliginin gelistirimesi olmustur. Projede kurumsal iyilesmeler,

teknik innovasyonlar ve demiryolu agirlikli rekabetci ulastirma hizmet-

leri gelistirilerek basarili bir sekilde uygulanmistir. Demiryolu yik tagimaciliginda bu

iyilestirmelerden, kisalan transit sureler, iyilestirilen tasima kalitesi ve tasima per-

formansinda yillik 1 milyar ton/km ‘yi asan artigla faydalar saglanmisti. CREAM

konsorsiyumu demiryolu kuruluslari, Uluslararasi Demiryollari Birligi (UIC), tasima

operatdrleri, teknoloji sagdlayicilari, arastirma enstitlleri ve musavirlik firmalarinin yer

aldigi 13 Ulkeden gelen 30 ortaktan olusmustur. CREM projesi Avrupa Komisyonu
ile ortak finanse edilmistir.




(79}
()
>
=
O
D,
O
o
e
(&}
2
(©)
Pudk
o

The CREAM Project — Final Report

Project objectives

The CREAM project refers to a pan-European transport corridor with an entire
length of about 3,150 km. It draws a bow between Western and Central Europe
and the Balkan states towards Turkey/Greece.

The “mega” corridor stretches across Benelux — Germany — Austria — Italy — Hun-
gary — Romania — Bulgaria — Serbia — Turkey/Greece and links most relevant highly
dense industrial and rural areas. In response to the expectations of the European
Commission, the particular challenge within this corridor was to integrate not only
traditional European member states but also new member states, accession states,
candidate countries and potential candidate countries from the Western Balkan
region. In consequence the CREAM project had to cope with different phases of
progress that were accomplished with respect to implementation of change in the
European railway area. Being aware of this issue, CREAM has also facilitated a
knowledge transfer on good practices between the project partners.
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Figure 1: Map of the CREAM corridor (status: 2007)



The CREAM project’s technological and operational
activities have been identified by the stakeholders that
are active on the corridor as infrastructure managers,
railway undertakings, intermodal operators or cus-
tomers. The activities led and will keep on leading to a
further increase in rail freight transport on this impor-
tant East-West freight corridor and thereby contribute
to the EU transport policy goals.

The project activities were based on the corridor
analysis and the Corridor Action Plan adopted in the
framework of the TREND project. The analysis target-
ed all relevant points which had influence on perfor-
mance and success of rail freight services:

® Market requirements with respect to different
commodities and market segments;

® Mechanisms of cross border collaboration
according to the cooperation or competition model;

® Operating procedures and agreements between
infrastructure managers and railway undertakings,
in particular with respect to border crossing;

® The quality of service defined as total transit time,
punctuality and reliability;

® The availability of appropriate resources such as
locomotives, waggons and staff;

® |ntegration with other modes of transport.

Following the good experience gained from projects
like BRAVO on the Brenner route, intermodal trans-
port was used as a benchmark and trail-blazer for
conventional rail freight services which gained results
in terms of operational key elements such as border
crossing time and quality.

The market demand on the corridor required different
(intermodal) freight service offers with respect to time
and cost and thus alternative routings on the corridor.
Besides different rail routings involving new infrastruc-
tures dedicated to rail such as the 150 km long Betu-
weroute, one option was also to offer a road-rail-sea
connection via Adriatic ports and thus by-passing the
long rail section through the Balkan states. Alternative
routings were also an essential part of quality agree-
ments in order to assure punctual delivery.
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Consequently the sub-objectives were to:

® Analyse the market requirements for typical supply
chains along the entire corridor — or parts of it —
and derive a coherent set of templates on innova-
tive rail freight services appropriate to tap the full
potential of modal shift towards rail.

Define advanced business models for setting up
integrated, road competitive rail freight service of-
fers, thereby considering EU plans of establishing
a single European Railway Area and incorporating
the experiences of new entrant railways and other
transport mode operators on cooperation in inter-
national rail freight transport.

® Develop a coherent quality management system
(QMS) and implement the necessary structural and
organisational measures to ensure the monitoring
of the most important quality criteria such as
punctuality and reliability and the identification of
necessary process improvements.

¢ Qutline corridor-specific train operation concepts,
able to absorb and bundle sufficient quantities of
cargoes and to exploit the given resources in the
most (cost) efficient way.

Implement interoperability and improved border
crossing procedures — thereby making use of
multi-system locomotives (MSL) and joint border
crossing operating centres wherever appropriate.

Set-up integrated telematic solutions taking up the
expanded infrastructure managers’ information
systems and supplementing them on corridor sec-
tions — mostly in Southeast Europe — by satellite-
based (GPS) tracking and tracing systems.

Analyse particular markets of temperature con-
trolled cargo logistics and transport of semi-trailers
in order to provide technical-operational concepts
that allow facilitating the modal shift of the still
road-dominated transport to intermodal road-rail
transport.



The following figure shows how the technological
components are embedded in innovative concepts
and finally contribute to improve rail freight services
within CREAM.

Services

Concepts

Innovative
rail-based
supply chains
Technologies Quality
Management

Inter- Sy

operability
and border
crossing

Technology-
driven
business

cases
Advanced

business

Integrated
telematic
solutions

models
Inter-
operability

and border
crossing

Figure 2: CREAM project components (work packages)

The CREAM project has been set-up by the stake-
holders active and licensed to operate along the corri-
dor which were committed to develop and implement
the following demonstration activities:

e Advanced business models
® Quality Management System (QMS)

e Corridor-specific “String of Pearls” train operation
form and rail/short sea multimodal services

® Improved border crossing procedures and innova-
tive, interoperable traction schemes

* |ntegrated telematic solutions

® Temperature controlled cargo logistics and innova-
tive rail transport services for conventional semi-
trailers not fitted for crane handlings

Innovative rail
operation forms
involving other
modes




Project consortium

The CREAM consortium involved infrastructure managers and licensed rail-
way undertakings assuring operation of train services on the entire corridor
including those countries where “open access” of the infrastructure is not yet

assured.

The partnership involved also intermodal operators, An overview of the CREAM partners, their role (kind
freight integrators and rail freight customers which of company) and involvement in the project (project
were already offering services on the corridor. Tech- period) is depicted in the following table.

nology providers and consultants/researchers were
“rounding up” the consortium.
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No Partner name Country Project RU/IM? 103 Tech* Con/
Period’ Scie®
1 HaCon DE |
2 Bulgarian State Railways
BG
(BD2) .
3 CFR Marfa RO —-12/2010 |
4 Intercontainer Austria AT - 12/2009 [ |
5 Knorr-Bremse DE —09/2008 |
6 KombiConsult DE |
7 Kombiverkehr DE |
8 Lokomotion DE —-12/2010 |
9 Rail Cargo Hungaria (RCH);
) H - 12/201
formerly MAV Cargo v /2010 -
. 10  National Technical University GR -
6 of Athens (NTUA)
8 11 Hellenic Railways (OSE) GR |
o
I 12 Delft University of Technology/
C OTB Research Institute NL —-12/2010 |
L (OTB TU Delft)
|
= 183 Keyrall; NL 05/2007 - -
D formerly BREM 12/2010
QC% 14 Rail Cargo Austria (RCA) AT |
> 15 DB Schenk«.e.r Rail; DE -
<C formerly Railion
L1
% 16 Railion Nederland NL —-12/2007
) 17 Rail Traction Company (RTC) IT -12/2010
-
l_




No Partner name Country Project RU/IM? 103 Tech* Con/

Period’ Scie’®

18 DB Mob|||t¥ Logistics; DE _ 05/2008 -

formerly Stinnes
19  Turkish State Railways (TCDD) TR |
20  Transport Route Wagon (TRW) BE —04/2009
21 Balnak TR —-12/2010
22 Serbian Railways (ZS) RS —-12/2007
23  Slovenian Railways (S2) Sl —-12/2010
24 International Union of Rail- R —12/2010 () -

ways (UIC)

25  PE Macedonian Railways
Infrastructure (MZ); formerly MK |
Macedonian Railways

26 Ekol TR 10/2008 - |
27  Eureka DE 09/2008 - | |
28 0OzV DE 01/2008 - |
29  Okombi AT 10/2007 - [ |
30  Voith Turbo DE 03/2009 - -
12/2010

31 Inter Ferry Boats (IFB 04/2009 -

’ " BE 12/2010 -

Figure 3: Listing of CREAM partners 1 Period of project participation:

if blank = 01/2007 (project start month)
—12/2011 (project end month)

2 Type of company: Railway undertaking,
Rail infrastructure manager

3 Type of company: Intermodal operator
4 Type of company: Technology provider
5 Type of company: Consulting company,
scientific institute, association

Figure 4: CREAM partner
delegates at kick-off meet-
ing (Mainz, January 2007)
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The CREAM corridor and its rail freight market

In the framework of globalisation and separation of production and distribu-
tion of goods, the efficient arrangement of international transport chains
becomes more and more important. Especially rail freight needs to take up the
expectations of the logistics market on long distance transports and to provide
competitive service offers. Next to infrastructure upgrades of railway lines and
transshipment terminals, the development and implementation of innovative
rail production methods is an important element to raise the attractiveness

of rail freight. Moreover, such measures are capable to realise improvements
in a shorter time frame apart from long-lasting railway infrastructure short-
comings specifically in Southeast Europe. As basis for all subsequent develop-
ments CREAM analysed the so-called “magic triangle” of rail transport on the
considered corridor, that is describing the interference between infrastructure

capabilities, potential transport services and market demand.

The operation of rail freight traffic depends mainly
on technical and economical framework conditions.
Therefore in a first step at project start in 2007 market
potentials (transport flow analysis) and infrastructural
condition have been analysed in detail. The infrastruc-
ture analysis refers mainly to the existing project part-
ners’ rail freight services and corresponding rail lines.

This included the admission and analysis of line char-
acteristics and terminal locations (and their efficiency),
as well as the infrastructure consistency along the
corridor (see example for the section Nis-Istanbul in
Figure 5). It turned out that the corridor and its lines
provide for a challenging variety of operative condi-
tions which are a burden for implementing seamless
rail freight services.



Distance [km]
Max. train length [m]

Max. train weight (overall,
single traction) [t]

Max. train weight (overall,
double traction) [t]

Max. axle load [t]

Line category

Intermodal gauge

Conventional
clearance gauge

Width of pantograph [mm]

Max. line speed [km/h]

Max. freight train
speed [km/h]

Power system

Signalling system
Additional loco required
Single/Double track

Mixed or Dedicated
Freight line

Capacity
employment rate [%)

Halkali

I

Figure 5: Technical and operational
parameters on the main railway line
between Nis (Serbia) and Istanbul-Halkali

(Turkey)

Data sources:
BDZ, 08/2007 (line section Dimitrovgrad — Kapikule)
TCDD, 08/2007 (line section Kapikule — Halkali)

ZS, 11/2007 (line section Nis — Dimitrovgrad)

In parallel, a transport flow analysis, based on statisti-
cal data (NUTS-2 level), was conducted for the cor-
ridor and provided a regional specific overview of the
future rail freight potentials.

By balancing these results, the basis had been gener-
ated for the subsequent development of an appropri-
ate rail production scheme for the corridor.
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The Nomenclature of Territorial Units for Sta-
tistics (NUTS) was established by Eurostat
which is the statistical office of the European
Union situated in Luxembourg. Eurostat’s
task is to provide the European Union with
statistics at European level that enable com-
parisons between countries and regions.

The NUTS classification is a hierarchical
system for dividing up the economic territory
of the EU for the purposes of the

e Collection, development and harmonisa-
tion of EU regional statistics
e Socio-economic analyses of the regions:
— NUTS 1: major socio-economic
regions
— NUTS 2: basic regions for the
application of regional policies
— NUTS 8: small regions for specific
diagnoses
e Framing of EU regional policies.
— Regions eligible for aid from the
Structural Funds (Objective 1) have
been classified at NUTS 2 level.

— Areas eligible under the other priority
objectives have mainly been
classified at NUTS 3 level.

— The Cohesion report has so far mainly
been prepared at NUTS 2 level.

epp.eurostat.ec.europa.eu -

Nomenclature of Territorial Units for Statistics (NUTS)

Geographical coverage and route selection
Within the geographical area of the CREAM corridor
about 20 international intermodal train services could
be identified that had regular intervals in 2007.

Because of different starting and ending points of the
traffic, three main routes within the South-Eastern
part of the corridor were clustered.

These routes are:

e Corridor IV via Hamburg, Romania, Bulgaria,
Turkey;

e Corridor X via Slovenia, Croatia, Serbia, Bulgaria,
Greece/Turkey;

 the Tauern axis connecting the Northern Adriatic
ports.

By taking the interval frequency as well as the route
choice of the train relations into consideration, the
sector specific use of the infrastructure by internation-
al, intermodal trains was calculated to get an under-
standing of the importance and the capability of the
respective routes.

Besides these train connections, terminals along the
routes and their equivalent equipment were consid-
ered and analysed.

Production logistic, central areas and

transit hubs of the corridors

Because of the economic structure, production lo-
gistic’s focal points of the corridor are located mainly
in Western Europe; that means the Netherlands, Bel-
gium, Germany and Austria. These are regions in
which, as a result of the existing economic or popula-
tion structure, transport volumes are already compa-
rably high.

Before CREAM these regions were only occasionally
connected with upcoming regions in Hungary, Slo-
venia and Romania or Halkali/Istanbul in Turkey and
Salonika/Sindos or Inoi/Athens in Greece. The latter
are important logistic areas in the Southeastern part
of the corridor with a forecasted growth potential. In
2007, mostly direct trains were travelling between these
regions; they brought goods of definite groups of wag-
gons over a long distance directly to their destination.



Regarding a network of open rail services on the
CREAM corridor, these locations have been identi-
fied as potential consolidation points, also referred
to as gateways or hubs from a commercial point of
view. There, additional traffic from surrounding areas
commences or commodities from international long-
distance trains are transferred to domestic services.
This leads to an increased integration of Hungary,
Romania, Bulgaria, Slovenia and Serbia, which have
been mostly transit areas in the past. As shown within
the CREAM project they can also act as “corridor
gateways” in the future. In terms of an extended of-
fer, through the integration of gateway systems they
present potential areas for the connection of direct
train traffic (network approach), so more flexible trans-
port chains can be offered and new markets can be
opened.

Infrastructural framework conditions

As regards an optimised production system and the
commercial viability, the definition of corridor gate-
ways is not only taking into account the potential mar-
ket flows and the market requirements, but also the
infrastructural conditions.

In order to find suitable gateways in relation to quality,
interoperability and economy for intermodal transport
chains along the CREAM corridor, the present infra-
structure, the technical parameter of the production
and the individual route sections have been analysed
and prepared. Potential locations for gateways are
technical and infrastructural breakpoints, where also
regional market potentials and suitable terminals for
combined traffic can be found or developed.

When analysing the present rail infrastructure along
the CREAM corridor its characteristics were catego-
rised under different segments: offer/market specific
as well as technical and capacity specific.

The most important attributes are the maximum train
length and weight allowances, the allowed speed for
trains of combined traffic as well as the route electri-
fication (various systems and non-electrified sections)
which have been combined in an electronic multi-
layer map to identify homogeneous sections between
suitable gateways for the optimisations of rail freight
production along the corridor.

Length of the train: The maximum allowed train length
of a track section is important for the possible load re-
ferring to the number of waggons. This can be a cru-
cial factor for the transport of goods with a compara-
bly high “volume”. The train length can be restricted by
inadequate infrastructure length of block sections and
passing tracks or by topographical reasons, e.g. in
the mountains. The resultant maximum allowed train
lengths are defined in national regulations and vary
between some 500 and 700 m (including the length of
the locomotive). The analysis showed a clear disconti-
nuity of the allowed train length between Western and
Southeast Europe.

Train weight: For the transport of goods with a com-
parably high “weight”, the allowed train weight is a
major competitive factor. Five weight classes refer-
ring to single traction had been defined. In Southeast
Europe, especially in Bulgaria, Turkey and FY.R. of
Macedonia, but also on the “Tauern route” (Austria/
Italy) restrictions are found. The use of a second lo-
comotive (double traction) can generally increase the
maximum allowed train weight for the section, but this
is also a question of costs.

Electrification: Different track electrification systems
within Europe and the different signalling and train
control (safety) systems are some of the most serious
obstacles for seamless international rail freight traffic.
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In order to overcome many different systems, it is ei-
ther necessary to change the locomotive (takes time,
requires coordination and creates cost) or to use multi-
system locomotives that can be driven on different
systems without problems, but cause accordingly
higher costs for purchase and maintenance. These lo-
comotives are equipped by the industry with country
specific features which contain suitable current col-
lectors, automatic train protection systems etc. and
need to be homologated in any country concerned.
Due to the higher costs involved, their use is only eco-
nomically viable when the necessary advantages are
gained through time and quality improvement.

There are four different electrical systems within the
CREAM corridor, as well as non-electrified route sec-
tions that can only be driven by diesel tractions.

Electrified sections

[kv] [Hz]
Germany AC 15 16,7
Austria AC 15 16,7
Belgium DC 8 -
The Netherlands DC 1,5 -
Italy DC 8 -
Slovenia DC 3 -
Southeast Europe AC 25 50

Figure 6: Rail energy systems on the
CREAM corridor

Train speed: Even if the allowed maximum speed of a
freight train is not the only factor influencing the travel-
ling speed (because it also depends significantly on
administrative and working processes, e.g. at border-
crossings) this can be seen as an evidence for the
present state of extension and maintenance of a route
section.

As a result of the basic analysis of five speed classes
between 39 km/h and 100 km/h, the picture is split
into two parts: The route sections between the Neth-
erlands and Belgium via Germany to the Austrian-
Slovenian border as well as the Hungarian-Romanian
border can be used continuously with relatively high
speed of 100 km/h or more. On the remaining route
sections, there are much tighter speed restrictions
due to bad infrastructure conditions.



“Model train” processing analysis

of the infrastructure

The consideration of single route characteristics and
their occurrence on certain corridor sections can re-
flect the attributes and framework conditions of the
CREAM corridor only to a certain extent. Therefore,
five possible train variations — so-called model trains —
were conceived in coordination with the involved in-
termodal operators to virtually follow the corridor
routes and to uncover the main bottlenecks.

Rising transport volumes and the competition to road
transport require effective rail services, on one side
with regard to the capacity utilisation and on the other
side from the economic point of view. Having this in
mind, longer and/or heavier model trains were de-
fined; raised step by step or combined in a different
way in order to show on which route sections which
problems might occur in the future, or limit already to-
day the service parameters.

Model “Train A” with a weight of 1,200 t and a length
of 500 m is equivalent to the average train travelling on
this corridor today (,Status quo variation®). Apart from
a few sector parts in Southeast Europe on which, due
to the topographic conditions, the train weight for sin-
gle traction is too high, this train variation is able to be
driven without problems over the entire length of the
corridor.

“Train B The weight and length of the train were
raised proportionally (calculated with the same av-
erage weight per waggon, but with a larger number
of waggons) to a weight of 1,400 t and a length of
600 m. Especially the “Tauern route” and the South-
east European mountain areas show tremendous
difficulties for operating trains with such a high train
weight and a single locomotive. In addition, in Serbia,
F.Y.R. of Macedonia and Turkey the length is a re-
stricting factor.

“Train C” with a train length of 700 m and a weight
of 1,600 t (target scenario) can currently not be op-
erated in almost entire Southeast Europe. The train
length creates a problem mainly in Slovenia, in parts
of Hungary as well as in Bulgaria and Romania. On
the “Tauern route”, in F.Y.R. of Macedonia, in Turkey
and in parts of Bulgaria the train cannot travel on the
routes because of both parameters. Whereas in al-
most the whole Western European area of the cor-
ridor, that means in Belgium, in parts of the Nether-
lands, in Germany and in large parts of Austria there
are no obstacles for any of these train variations.

To complete the analysis, two further model trains were
defined: a short and heavy one (“Train D”) and one
with an increased length and lower weight (“Train E”).
To operate “Train D” with a length of 500 m and
a weight of 1,600 t there are only problems due to
the weight on the mountain areas of the corridor
(“Tauern-Route”, Serbia and Bulgaria), where on rela-
tively short sections a second locomotive could be
added. Operating “Train E” with 700 m length and a
weight of 1,200 t creates problems in the Southeast-
ern parts of Europe, especially due to the length but in
some cases also due to both parameters (Macedonia,
Bulgaria).

This step of the analysis also shows that there are
considerable discrepancies between Western and
Southeast Europe referring to the current state of rail
infrastructure and its operative conditions for freight
services. In this respect, new networked train produc-
tion systems via so-called gateways for the interna-
tional intermodal traffic have to be developed to be
able to provide more economic and competitive offers
based on the existing infrastructural framework condi-
tions of the corridor. In the gateway concept the re-
spective maximum parameters can be used between
the gateway terminals or stations, while with direct
trains the minimum parameter on only a section of the
route limits the entire performance.
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Transport flow analysis

In order to evaluate the potential of rail freight on the
CREAM corridor, the existing road transport flows —
as main competing mode to rail — have been analysed.
For this purpose the cargoSTAT tool of K+P Transport
Consultants, a German-based consulting company
specialised in transport modelling, had been used.
In fact, cargoSTAT is a complete and up-to-date Eu-
ropean freight traffic database that involves multiple
data sources including Eurostat. For the purposes
of CREAM, cargoSTAT data from 20086, providing
road transport flows between defined (NUTS 2) traf-
fic zones, had been exploited. CargoSTAT provides
figures on four “commodity groups” which in turn are
corresponding to the “standard goods classification
for transport statistics (NST)”.

The regional structuring of the cargoSTAT transport
data is based on the NUTS classification of Eurostat,
referring to the EU member states including the new
members Bulgaria and Romania, accession can-
didates such as Croatia and Turkey and the EFTA
countries Norway and Switzerland. In summary, all
CREAM-related countries are included into the car-
goSTAT database, with exception of Serbia and F.Y.R
of Macedonia, for which basic information had been
provided by respective project partners from these
regions.

Transport data in cargoSTAT is principally avail-
able down to NUTS 2 level, e.g. in Germany
corresponding to administrative districts (German:
“Kreise”). Nevertheless, not all countries are regionally
disaggregated so far. Especially Bulgaria, Romania,
Slovenia and Turkey are currently represented only on
NUTS O level (traffic zone = entire country). For these
countries, specific shares of transport flows were
used for the analysis.

Transport flow analysis methodology

To evaluate that very extensive database, different
filters were used.

First of all a national filter (“Filter 1”) which extracts the
transport flows between the CREAM involved coun-
tries.

The regional filter (“Filter 2”) captures all traffic zones
within defined catchment areas around the most
important terminals for international intermodal
transport. Based on an electronically produced
map, essential terminals for combined traffic along
the CREAM corridor were chosen and marked. The
size of the catchment areas is represented by circles
around these terminals with a radius of 75 km, to max.
150 km (see Figure 7).
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Figure 7: Relevant terminals and their catchment areas on the corridor (NUTS 2-level)

Depending on their matching correlation with these
circles, a traffic zone is completely or partially in-
cluded into further considerations. At this stage of the
study, the transport flows between the relevant traffic
zones could be identified in tonnes per year.

The third filter (“Filter 3”) takes the distances between
the dedicated terminals into account. Since particu-
larly large transport distances are expected to show
positive economic results, only transport flows with
more than 1,000 km between the terminals were tak-
en into account for the further calculations. In a next

step the data base unit of the transport volumes,
“tonnes per year”, was transformed into “tonnes per
week” and finally into “truck loads per week” in or-
der to specify the number of waggon loads and trains
resulting from a desired volume shift. This was done
by using freight specific keys for truck load, depend-
ing on the respective commodity. For further calcula-
tions it was assumed that one truck load corresponds
to one waggon load in combined traffic and that one
“average” train consists of 30 loaded waggons (= 30
truck loads).
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Database:
CargoSTAT 2006

Road volume 2006 [t/a]
— 4 commodity groups
— between European traffic zones

Filter 1 l

Road volume 2006 [t/a] between all ,,CREAM-
involved-countries”

Filter 2 l
Road volume 2006 [t/a] between defined catchment
areas around the most important terminals for

international intermodal transport along the
CREAM-corridor

Filter 3 l

Road volume 2006 [t/a] > 1,000 km

calculation of:

Road volume 2006 [t/a]
— tonnes per week
— trucks per week

Filter 4 l

Market acceptance

Figure 8: Approach for evaluating the
cargoSTAT database

As a fourth filter (“Filter 4”), the grade of market ac-
ceptance was included. This figure stands for the
share of the theoretically available volume which is
likely to be actually acquired by innovative rail freight
services on the corridor.

As a result of these four steps of filtering, the relevant
volumes are represented by 15% of road traffic be-
tween catching areas around relevant terminals with
more than 1,000 km of transport distance.

Transport flow analysis results

The evaluation of results shows that especially the
large consolidation points on the corridor have great
potentials of generating further transport volumes. In
the Western European area of the CREAM corridor,
these are mainly the terminal regions Rotterdam and
Duisburg/Cologne and in the Southeast European
area Halkali/lstanbul as well as Athens and Thes-
saloniki. Additionally, also the terminal regions of the

countries in between are evaluated to offer opportu-
nities for rail freight traffic. These are particularly the
regions around Munich, Vienna, Budapest/Gydr, Lju-
bljana and Bucharest.

The analysis also shows a significant potential for dis-
tances between 1,000 km and 1,500 km, mostly con-
nected to Ljubljana and Budapest/Gyor as start/end
terminal, and for distances of more than 2,000 km
from/to Halkali/Istanbul and Athens on the one side
and Rotterdam, Duisburg and Cologne on the other.

Some of the destinations with a reasonable transport
volume were already served by existing rail freight ser-
vices — mostly company block trains. In such cases
it would have been generally sufficient to gain the full
potential of rail freight volumes by extending the fre-
quency of these services and by making them avail-
able for other customers. Those destinations which
were not covered by existing concepts or those which
did not show a sufficient quantity of transport volumes
for building a direct full trainload connection were pro-
posed to be included and served within a new and in-
novative corridor related rail production concept to be
developed in the project, as this is the only chance to
integrate the respective regions/terminals and to shift
freight from road to rail. Within CREAM, the new con-
cept that is based on the hub-and-spoke or gateway
approach, is also referred to as “String of Pearls” con-
cept. This concept aims at connecting the Southeast-
ern part of Europe with the established intermodal
production systems in Western Europe.

An accumulation of the potential number of trains on
the corridor shows that with the underlying assump-
tions about 2,000 additional trains per year are possi-
ble, considering the above explained market share of
15 % which could be shifted from road to rail.

In 2007 it had been expected, that the economies and
the transport market in Southeast Europe would grow
rapidly. However, the economic crisis, which started
just after the market analysis had been concluded,
showed negative impacts for the rail freight transport
business on the CREAM corridor. Thanks to various
developments and initiatives, conducted by the pro-



ject partners in the scope of CREAM, the effects of
the crisis could not be stopped but alleviated con-
siderably. Especially the measures focussing to meet
the requirements of the logistics market played a sig-
nificant role for the successful implementation of new
services, but also for preventing existing services dur-
ing the crisis from being cancelled. This was remark-
able especially against the background of increasing
price pressure due to dropping freight rates of road
transport.

It was of paramount importance as, independent from
the crisis, the road freight traffic is setting standards
and has to be seen as the benchmark for new offers.
Besides the costs (ideally under the level of transport
by trucks, which was not possible during the crisis),
the requirements are mainly short transport time, high
transport quality (understood as punctuality and reli-
ability) and, especially on this corridor, the transport
safety. Service aspects like the possibility of “tracking
and tracing” became more and more important, too.

Competitive transport prices can only be offered by
rail freight traffic if existing train capacities are used
at large proportion. This means a steady high capac-
ity utilisation of the trains, as well as the usage of the
present route capacities and capabilities, concerning
the weight and length of the trains.

In this respect, several investigations and successful
developments have been done by the CREAM part-
ners. But it has to be mentioned that some of the
potential implementations only make sense and are
commercially viable in combination with general im-
provements. For example the use of expensive mul-
tisystem locomotives to avoid loco changes at the
border only makes sense, if the border stopping times
required for administrative and commercial proce-
dures have been eliminated or significantly reduced,
as well.

Due to the geographical scope on one side and the
partly very bad service quality on rail in the past on
the other, also a multimodal combination of short sea
and rail was taken into account when investigating the
corridor and its transport market.

The role of the ferry services has also been empha-
sised during the political crisis in the former Yugosla-
via region. After the political situation had been stabi-
lised and the land route through F.Y.R. of Macedonia,
Serbia, Hungary and Austria was operational again,
the ferry still held a significant part of its attractiveness
and provided a cost-effective alternative for trucks
travelling between Southern Greece and Italy or Cen-
tral Europe.

Additionally to the services from Greece to ltaly also
the share of connections to Turkey was growing due
to the increase of Turkish — European trade and the
historically good relation to the port of Trieste. This
was conducted especially by Ro-Ro transport as it is
easier to organise and operate. The lines starting from
Haydarpasa, Ambarl and Cesme link Turkey via Tri-
este/ltaly with Central Europe. To use rail at least for a
share of the transport volume, special RoLa services
from Trieste to Salzburg have been implemented by
Okombi and Alpeadria, with the financial support of
the Austrian government.

A competitive service for the unaccompanied trans-
port of intermodal transport units (containers, swap
bodies and in particular semi-trailers) on this route,
using rail as an highly productive integral component
also for longer distances in Western Europe, was lack-
ing and has therefore been developed by the CREAM
partners.

Conclusions

The CREAM corridor is distinctive due to its chal-
lenging infrastructural and administrative conditions,
but shows a high potential for rail based transport
solutions. To extract and use this potential, projects
like CREAM have to show the right path for improve-
ments. In parallel all actors, like the national govern-
ments, the European Commission and also the in-
volved stakeholders have to work continuously on the
improvement of the framework conditions.
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Quality management for international freight trains

The acceptance of new and extended rail transport offers is to a great extent

dependent on a sufficient transport quality offered to the customers. Ex-

periences have shown that for this purpose coherent quality management
procedures are necessary. In general, such procedures would be implemented
as part of a quality management system (QMS). With respect to CREAM, the
total set of QIS components, including quality assurance, quality measuring

and monitoring procedures, had to be configured individually to the specific

situation of line sections, cargo and customers. In the following the CREAM

approach for a corridor wide QMS for international freight trains is described.

The road transport sector has set up a high standard
of transport quality corresponding to the expectations
of operators, shippers, industry etc. on today’s trans-
port services. Faced with the necessity to provide a
competitive transport performance, it is obvious that
also the rail freight sector needs to establish, maintain
and continually improve appropriate quality assur-
ance measures. Already in 2005/2006, within the EU
research project TREND', the quality of rail transport
on different European transport corridors has been in-
vestigated. Major deficits have been identified, in par-
ticular for the existing connections between Western
Europe and Southeast Europe which are to a great
extent congruent with the rail corridor considered by
the CREAM project.

Due to growing industries in the Southeast European
countries, it is expected that international transport
volumes will increase remarkably on this corridor. To
secure a high modal share of rail transport, it is cru-
cial that rail transport will eliminate the main identified
quality deficits and offer high quality standards in line
with the main customer requirements.

The CREAM approach for an

improved quality management

The CREAM project tackled this issue by developing
a corridor-wide quality management system (QMS).
This QMS refers to international — mainly intermodal —
freight trains on the CREAM corridor that corresponds
to a large extent with the pan-European transport cor-
ridors IV, VIl and X.

1 TREND (2005/2006), Towards new Rail freight quality and concepts
in the European Network in respect to market Demand, EC co-funded
project (FP6), www.trend-project.com

Main idea behind this Corridor QMS is to implement
harmonised procedures and clearly defined respon-
sibilities for the interfaces between cooperating part-
ners. The QMS is based on the definition and imple-
mentation of a Quality Manual, describing all relevant
processes required for achieving the targeted quality
objectives.

The process descriptions within this manual repre-
sent documentations on mainly intercompany pro-
cedures, related to planning and operation of inter-
national freight trains. Company internal processes,
however, which are related to resource management
and product development etc., are defined in detail
within the range of each Company QMS and are not
supervised by the Corridor QMS (cp. Figure 9). The
interface processes are agreed by the involved trans-
port chain partners, providing details on the respon-
sible persons and determining definitions on how to
carry out, to steer and to improve related tasks.

CREAM Corridor QMS
specifies interface processes between rail transport

operation partners

CREAM Company QMS’
specify internal company processes

Figure 9: Main purposes of Corridor QMS and
Company QMS



As a result it is expected that a common corridor re-
lated QMS will help to reach and maintain a high level
of quality for the rail freight services on the CREAM
corridor. This refers mainly to the expectations of the

customers:

2. safety and security in terms of ensuring a reliable
and damage free transport of load units and

3. the functioning of agreed information flows.

The CREAM partners have therefore agreed on a set
of general quality criteria and indicators (cp. Figure

1. Cost-efficient, scheduled and reliable transport in 10).
terms of delivering a constant punctuality of train

arrivals

Quality Criteria
Transport Time
Punctuality
Reliability (train)
Reliability (load)

Information
(planning)

Information
(transport documents)

Information (train run)

Information
(operated waggons)

Flexibility

Safety

Indicator

Transport speed on basis of FTE timetable

Share of trains, arriving within an agreed threshold (delay)

Share of trains, arriving within an agreed threshold (maximum delay)
Share of transported waggons which are not detached from the train

Share of correct information in planning processes for modifications in the
transport (timetable/traction, ...), submitted within an agreed time period

Share of correct pre-information of transport document data, submitted to
relevant offices at border a minimum time period prior to train arrival

Share of correct train run information, submitted within an agreed period (threshold)

Share of correct information on detached waggons, submitted with an agreed
timeline

Time period for accepting orders of special trains and cancellations

Share of transported waggons which are derailed during transport

Security

Quality of transport
document management

Share of load units (containers/swap bodies), affected from an incident

Share of trains which are affected in operation due to missing documents

Figure 10: Quality criteria/indicators as defined in CREAM Corridor QMS

However, in practice the importance of these quality
criteria will be ranked differently for each individual
train service, depending on the kind of cargo and cus-
tomers. Some quality requirements which are of high
priority for one service might be assessed for another
service as not important at all. Besides this, different
rail services will in general not feature the same op-
erational characteristics due to differences e.g. in the
technical and organisational parameters of the rail
routes, the composition of partners and the technical

standards of communication tools and information
technologies. Consequently it has been evaluated as
not appropriate to integrate all agreed specifications
in just one all-encompassing document for the cor-
ridor. Therefore, the CREAM corridor quality manual
is composed of one general document (Part I) which
contains explanations and definitions valid for all se-
lected rail freight services, and several individual ser-
vice handbooks (Part Il) for each selected rail freight
service.
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The service handbooks are written as practical guide-
lines how to conduct the operational interface pro-
cesses between the respective cooperation partners.
They contain:

® general data related to the train service (e.g. on
served relation, train numbers, operating partners),

e information on the days of operation and train
schedules,

® detailed process descriptions on the relevant inter-
face processes and information flows especially in
case of irregularities during train operation such as
train delays and waggon detachments,

e specifications of quality criteria and objectives,

e descriptions of quality control methods (e. g. for
train monitoring) and

® all relevant contact details (members of the quality
group, contact data for issues during train opera-
tion, contacts for planning phase).

Quality measures and related handbooks have been
developed and implemented on different routes on
the corridor: Cologne - Kosekdy, Genk — Oradea,
Ljubljana — Halkali, Bucharest — Halkali, Munich -
Ljubljana, Bucharest — Sopron and Pirdop — Olen.
Following examples show how the CREAM project
activities contributed in different ways to remarkable
quality improvements:

Quality initiative Cologne-Kosekdy

Since 2004, the Cologne-based European distribu-
tion centre of Ford and the Ford Otosan factory in
Kosekdy (Turkey) are connected with a regular block
train service. In this intermodal train concept, mate-
rial for the production of various Ford models is trans-
ported to Turkey. In the opposite direction the train
is mainly loaded with empty frames and goods from
third party shippers.

OMFESA, a 50:50 joint venture between Transfesa
(DB Group) and OMSAN Lojistik, is contractor of the
transport. Schenker Automotive GmbH RailNet (SAR),
as sub-contractor of OMFESA holds the overall re-
sponsibility for organising and performing the transports.

The OMFESA traffic to Turkey SAR comprises roughly
350 trains per year over a distance of more than
2,500 km. The train has a transit time of approximate-
ly 110 hours. Each train has a capacity of 520 m and
1,200 tonnes which is equal to 16 special high-speed
flat waggons of Transfesa (UIC classification Laagrss),
each loaded with two Transfesa 13.60 m MegakKombi
swap bodies.

CREAM

Figure 11: Ford train at Cologne Niehl harbour

Due to massive delays of trains in consequence of
persistent performance problems in Serbia in sum-
mer 2008, at customer request, trains were switched
to the route via Hungary and Romania from Octo-
ber 2008 to improve the quality again. In addition,
the trains have benefitted from the quality initiative
and the cooperative partnership facilitated within the
CREAM project.

In 2009, the CREAM quality handbook for this service
was implemented. It focuses on the quality criteria
train punctuality, free of damage transports and reli-
ability of agreed information flows.

These information flows are facilitated by a web-
based train management platform, the so-called
“Tlrkeiplattform” of Vienna-based DB Schenker RLF.
It is accessible for all operating partners to exchange
information on train cancellations, to monitor the
trains in real time, to document waggon detachments
and attachments and to generate appropriate qual-
ity statistics. These quality statistics will be used as
discussion basis for the annual quality meetings and
for continuous quality improvement measures to be
initiated by SAR.

As a result, the trains are operated today with reliable
and competitive transport times. Fast solutions are



guaranteed by the partners in case of problems oc-
curring during transport, e.g. due to waggon detach-
ments, and the information flows between partners
and towards the customer work just perfectly.

Quality initiative Genk-Oradea

Since September 2006, an intermodal train connec-
tion was offered between Genk (Belgium) and Oradea
(Romania). Over a total distance of 1,616 km the train
passed five countries in a transit time of approximately
45 hours. During the project the train operated with a
frequency of up to 3 departures per week and direc-
tion.

In 2008, the train service started to suffer from a
dramatic quality decrease and was thus almost can-
celled. The most urgent obstacles identified were
huge delays of partially more than one day and high
numbers of vandalism and theft. CREAM has taken
up the challenge of solving these problems as part of
the project activity on quality management. Upon the
initiative of the contracting carrier of this train service,
TRW (later IFB), and the CREAM project coordinator
HaCon a series of quality meetings were conducted,
involving all stakeholders: intermodal operators (be-
sides TRW/IFB their Austrian cooperating partner
ICA), all railway undertakings (B-Cargo, Railion — now:
DB Schenker Rail, RCA, MAV Cargo — now: RCH and
CFR Marfa) and the main customer Essers/Centrum
Transport. During the quality meeting the following
problems and solutions have been discussed:

e Operational problems occurred due to unclear
responsibilities within companies for handling such
issues. Solution: A 24/7 contact list was estab-
lished for all partners.

® Essers/Centrum Transport required reliable and
prompt information about delays and the expected
arrival time at the final destination. Solution: A
common information procedure was agreed be-
tween the operating partners. This is composed of
GPS tracking data provided by TRW/IFB indicating
the current train position and delay and supple-
menting information from the railways on the rea-
son of delay, time value of the additional delay and
the expected time at the next interchange point.

Procedures of handling waggons with technical
problems have been identified as inappropriate.
Solution: It was agreed that all railway undertak-
ings apply the CIT 20 formal report of informing
the waggon owner on such incidents. Besides,
unclear responsibilities and ineffective procedures
for repairing waggons with technical defects at
Hegyeshalom border crossing could be resolved.

Huge problems have been stated due to vandalism
and theft. Solution: A new security concept had
been introduced which includes the locking of swap
bodies with new night-visible seals and the deploy-
ment of safety guards on critical line sections.

Train delays were often caused by missing resourc-
es at locomotive interchange points. Solution: The
loco circulation plan was optimised. On pilot basis

interoperable traction could be realised temporarily
between Aachen and PUspokladany, passing a dis-
tance of approximately 1,500 km and three networks,
using either an OBB class 1116 or a MAV class 1047.

The International Rail Transport Committee (CIT) is
an association of some 200 railway undertakings
and shipping companies which provide international
passenger and/or freight services. 120 organisations
are members in their own right, 80 organisations are
linked indirectly by being members of CIT associate
members. The CIT is an association under Swiss law
and is based in Berne.

The CIT is supporting international rail freight busi-
ness e.g. by

® implementing the legislation applicable and in par-
ticular the CIM Uniform Rules concerning interna-
tional goods traffic by rail and by

e simplifying and standardising the working relation-
ships between transport undertakings and be-
tween them and their customers. The CIT produces
various reference documents to support this work:
agreements, basic contractual documents, manu-
als and forms. The CIT 20 form is the formal report
documenting incidents occurred to waggons.

The International Rail Transport Committee CIT

www.cit-rail.org
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In 2009, a quality contract was concluded between
TRW/ICA and Centrum Transport which includes
penalties in case of failures in providing the agreed
quality. In parallel, the quality manual and the service
handbook had been implemented, documenting the
agreed quality measures and interface procedures.

Meanwhile the service has changed the destination in
Romania and serves the Railport Arad, located next
to Curtici border station.

Quality initiative Ljubljana-Halkali

The Bosporus-Europe-Express, initiated within the
CREAM project by Kombiverkehr, Adria Kombi and
their Turkish joint venture Europe Intermodal connects
the transshipment terminals Halkali in Istanbul and
Ljubljana Moste. Ljubljana also serves as a gateway
to the comprehensive intermodal network of Kombi-
verkehr with direct connections to Munich, Duisburg
and Cologne.

As a result of the quality initiative, conducted in the
scope of the CREAM project, the involved opera-
tion partners managed to realise enormous service
improvements. Making use of the experience from a
demonstration trip in March 2009, which had covered
the distance between Ljubljana and Halkali in only 35
hours, considerable service improvements could be
transferred into regular operation. With the timetable
change in December 2009, the regular transit time
could be reduced from 61 to only 46 hours (cp. Figure
12) — this is faster than a truck.

Rail operation across four borders and over a dis-
tance of 1,545 km is a complex business. To retain
control, a GPS monitoring has been introduced within
the CREAM project. Further improvement steps are
discussed in a quality group which meets on a regu-
lar basis. To maintain and further extend the service
quality, the partners implemented a dedicated quality
handbook in June 2010. “The handbook will secure
smooth operations of the interfaces at borders and
terminals. This is the key for competitive transport
times”, says Igor Hribar, Cargo Director at Slovenian
Railways SZ.
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Figure 12: Rail transport times of the Bosporus-
Europe-Express Ljubliana — Halkali in the period
2008 - 2010

Comment: Graphics shows average FTE schedule
times for both directions.

The CREAM partners’ commitment to provide
high quality rail transport

The evaluation of the pilot quality initiatives shows that
a consistent implementation of the QMS will create a
win-win situation for all partners involved in the trans-
port by achieving better quality especially with regard
to punctuality and reliability and by optimising the use
of resources and thereby raising cost efficiency of rail
transport services.

On 4 November 2010 in the course of the CREAM
Conference in Brussels, high level representatives of
the CREAM project partners formally signed a Man-
agement Commitment, in which they agree to follow
and further maintain the implementation of the com-
monly agreed CREAM corridor related quality man-
agement system. This signing ceremony does not
only conclude and emphasise the successful project
work on quality related issues but also marks the start
to a cooperative partnership of CREAM partners out-
side of a project with the joint goal of securing high
quality standards in international rail transport in the
long term.



By their signatures the respective companies
put in force the CREAM Quality Manual as the
main element of this corridor related Quality
Management System and commit themselves
to align all activities with the defined processes
and procedures. Furthermore, they commit

themselves to integrate as many international
freight train services as possible into this Qual-
ity Management System.

Signed on 4 November 2010
in Brussels by:

Management Commitment for the implementation of a
CREAM corridor related Quality Management System

Bulgarian State Railways — BDZ EAD, CFR
Marfa S.A., DB Schenker Rail Deutschland
AG, GySEV Zrt., Lokomotion Gesellschaft
flr Schienentraktion mbH, PE MZ Infra-
structure, MZ Transport JSC, Rail Cargo
Austria AG, Rail Cargo Hungaria Zrt., Rail
Traction Company S.p.A., Slovenske

Figure 13: Signatories and signed “Management Commitment for the implementation of a CREAM corridor
related Quality Management System” (Brussels, 4 November 2010)

The Quality Management System has been zeleznice, d.o.o0. (S2), Turkish State Railways

agreed upon by all involved partners. Its proper (TCDD), TRAINOSE S.A., ADRIA KOMBI D. O.
application is a decisive factor to reach the am- O., Inter Ferry Boats N.V. and Kombiverkehr
bitious quality objectives set up by the CREAM GmbH & Co KG.

partners for rail freight services in the scope of

the project.
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Implementing the Betuweroute

The Betuweroute is a new railway line, dedicated to freight services which has
been built as part of the Trans-European Transport Network (TEN-T). In fact the
line between Rotterdam and Zevenaar nearby the German border had been
opened by Queen Beatrix of the Netherlands on 9 June 2007. CREAM dedicat-
ed a separate project activity to the issue of integrating this new infrastructure
into the operational rail freight networks on the corridor. As a result different
operational improvement measures for international rail freight services have
been developed and implemented within the CREAM period.

The Betuweroute is a 160 km long dedicated double
track rail freight line composing of 112 km parallel to
the A15 motorway and 48 km of harbour line within the
port of Rotterdam connecting the marshalling yard of
Kijfhoek with the new and growing terminals on the
Maasvlakte (at North Sea coast). At Zevenaar the line
connects with the traditional route via Emmerich to
Oberhausen (Duisburg) in Germany. The Betuweroute
is equipped with a 25 kV, 50 Hz electric supply on both
the harbour line and the A15 corridor. The harbour
line is equipped with ERTMS/ETCS level 1 while the
A15 corridor is equipped with ERTMS/ETCS level 2

Betuweroute

r

as a security system. The Betuweroute is part of the
Dutch strategy to increase intermodal rail share in the
port hinterland traffic from 13 % to 20 % and the entire
intermodal rail volume by factor 6 in the time horizon
2009 - 2035.

The commercial exploitation of the Betuweroute, con-
nected with tasks such as capacity management,
traffic control and maintenance, is in the responsibility
of the CREAM project partner Keyrail. Keyrail is a joint
venture of ProRalil, the Port of Rotterdam and the Port
of Amsterdam.

Zevenaar

Emmerich

Duisburg

Figure 14: Betuweroute Rotterdam-Zevenaar + Extension Zevenaar-Duisburg

Embedded in this strategy the main objective to be
realised within the CREAM framework was to develop
an implementation plan for rail freight services on the
new line to secure a high service level right from the
start. In this respect four activities need to be high-
lighted:

e Chain management (“Ketenregie” in Dutch lan-
guage)

® Train information system (in Dutch: SPoor INforma-
tie Systeem = SPIN)

® Training of involved staff

e Extension of services



Chain management

The management of the entire process chain, includ-
ing loading/unloading of trains, the short-haul train
runs between different sidings and Kijfhoek marshal-
ling yard and the main train runs to connected Eu-
ropean corridors, is called “chain management”. Its
primary objective is to increase the punctuality partic-
ularly of intermodal rail freight services on the harbour
line and to conduct related installations in order to
effectively use resources (locomotives, train drivers),
terminal capacity and rail infrastructure capacity (cor-
ridor rail lines, shunting yard) and thus increase the
quality of the entire rail product.

The pilot chain management incorporates all relevant
stakeholders such as the stevedoring/container ter-
minal operator ECT, the intermodal terminal opera-
tor RSC Rotterdam, the rail operators European Rail
Shuttle (ERS), DB Schenker Rail and Veolia as well as
the intermodal operators Hupac and Intercontainer
next to the Port of Rotterdam Authority and Keyrail.

Among these partners it has been mutually agreed to

® optimise the operational processes with 10 “golden”
operational rules

® share operative information and maintain an im-
proved transparency towards an integral planning
and re-planning of train slots and to

® create a mindset and stick to the rules: taking into
account the effect of actions (or lack of) on respec-
tive chain partners

The integrated planning of train time tables and ter-
minal slots involves a procedure for the initial (@annual)
time table planning including its periodic updates. This
procedure is based on the following principles:

e Combine planning data of terminal slots, shunting
yards and corridor time tables (long haul trains) in
one process

e Create an overview of all 1,300 weekly trains (status
2010) and sort out the conflicts

® Propose solutions for conflicts

¢ Finalise integrated planning by a stable time table

Kombiverkehr (Pressphoto)

Figure 15: Intermodal train at Duisburg-Ruhrort

Figure 16: Traffic control centre Kijfhoek

Figure 17: Freight train on the Betuweroute

37



Organisational improvements

The CREAM Project — Final Report

w
(00]

Train information system SPIN

The exchange of operative data between these stake-
holders is required in order to maintain the mutual
information level and to depict and negotiate any de-
viation from the planned time table. For that purpose
a train information system (SPIN = SPoor INformatie
Systeem) has been agreed upon, developed and im-
plemented during the CREAM project period. The tool
includes relevant information such as train number,
transport relation, rail/intermodal operator, traction
provider, transport direction (to coast/to hinterland)
and date of operation as well as operative times at
various agreed handling points. Operative times are
for instance arrival/departure of the train, the start/
end time of unloading/loading, availability periods of
locomotives and the handing over of papers between

Figure 18: IT system SPIN — Train data entry mask

the agents, including the number of loading units to
be loaded/unloaded) in the respective intermodal
terminals. The system also documents any deviation
from the planning. In this case a new planning can be
negotiated between chain partners.

By means of the integrated planning and implemen-
tation of SPIN the punctuality of rail services (to the
hinterland) increased from 73 to 85 %, while in the
opposite direction (towards the port of Rotterdam) it
increased from 58 to 80%. Since also the costs for
chain partners were reduced significantly, the trans-
parency increased and the rail product became bet-
ter. Finally, about 80-90% of the goals have been
achieved.

Source: Keyrall



Training of involved staff

The introduction of new technologies, modified pro-
cedures and processes required changes in the way
actors organise and carry out their work, how they
cooperate and communicate. These changes were
accompanied and prepared by specialised instruction
(training courses). A training concept was developed
by Keyrail using a dedicated risk analysis and creating
the following results:

® |dentification of improved processes that require a
training of the involved staff, e.g. rail traffic control-
lers, train drivers (on driving, signalling and train
control), fire-fighters (on 25 kV), maintenance work-
ers (on hand-held terminal) and all parties involved
with chain management (SPIN)

7,000

® Deduction of detailed requirements for the staff
training

® Development of a training concept, considering
training measures, tools, objectives and schedules

® Selection of potential training candidates and
performance of training events, involving e.g. more
than 250 persons
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Extension of freight services

One of the pilot rail operators using the Betuwer-
oute was Kombiverkehr with its services to/from
the German hinterland: The operational concept
connects the intermodal terminals Rotterdam Eu-
romax, ECT Maasvlakte, RSC Rotterdam, Duis-
burg-Ruhrort Hafen (DUSS), DeCeTe Duisburg and
Container Terminal Dortmund (CTD). Scandinavian
countries, France and the Iberian Peninsula as well
as Southern and Eastern European countries are
linked via the gateway terminal DeCeTe Duisburg.
Kombiverkehr opts activating its own railway license
and using the Betuweroute with own and rented

o8lQ1' 08la2' 08la3' 08la4' 09lq1' 09la2' 09la3’ 0gla4’ 101Q1' 101Q2' 101Q3 101Q4' 111Q1' 111Q2'
Figure 19: Quarterly train numbers passing the A15 track of the Betuweroute

Source: Keyrail

waggons, leased locomotives and hired drivers
and was able to increase the punctuality to more than
90 %. The service quality was maintained and thus
the frequency of services could be increased to two
daily shuttle trains in either direction: one for maritime
and one for continental cargoes allowing independ-
ent circulation of rolling stock. These trains have been
integrated in the overall “String of Pearls” operation
concept, also developed within the project.

The increase of regular train services is mirroring the
success of the implementation strategy and the per-
formed measures.
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Interoperable traction schemes

In the past decades, market trends in the international logistics and transport
sector were driven by a growing importance of dividing production to differ-
ent sites and countries as well as distributing products to international sales
markets. In consequence, international transport flows have been growing,
leading to an increasing need for smoothing and shortening border crossing
operations and transit times between countries. This is true especially for East
European countries, which have been “closed” within their own economies for
quite a long time, without real connections to the markets abroad. Today, we
have a huge internal market within the European Union, comprising 27 member
countries and further countries about to become members in the next years.
Consequently, the issue of interoperability in rail transport is a key issue in the
transport policy of the EU and has therefore also been considered by CREAM.

For many years it had been common practice for the
railway undertakings involved in CREAM to change
traction units at border stations. Therefore it was an
ambitious challenge to introduce interoperable trac-
tion schemes on the CREAM corridor. It turned out
that even locomotives of the latest generation which
fulfil the various technical requirements have in gener-
al not been operated across borders. This is because
border crossing procedures still often require a huge
amount of time and political restrictions — e.g. based
on the history of the Balkan countries — do not allow
cross-border operations with the same locomotive.
Furthermore, the length of the CREAM corridor and
the number of crossed countries with specific railway
infrastructure operating conditions make it in general
very complex and expensive to perform interoperable
services over the entire transport distance.

Major obstacles are differences in the electrical
power systems, in the train protection systems and
in the pantograph widths. Above this, many lines
or line sections are not even equipped with electric
power, so that trains have to be pulled by diesel lo-
comotives. Other constraints concern different lan-
guages of staff from different operation partners and
authorities. Above this, homologation procedures for
locomotives, which are still not harmonised between
countries, are complicated, time-consuming and as a
result very expensive.

Investigating opportunities for

interoperable operations

A central task of the CREAM project was to elaborate
suitable interoperable rail operation schemes adapted
to the specific characteristics of the corridor and the
rail services considered. In the scope of this project
activity possibilities for the employment of multi-sys-
tem-locomotives were evaluated.

CREAM made significant progress in this field, extend-
ing interoperable traction on the corridor with a step-
by-step approach on basis of existing pilot trains. The
project also responded to latest EU directions, willing
to stimulate the railway market opening. This process
requires harmonised systems, eliminating compatibil-
ity problems of transport operations, caused by differ-
ent versions of traffic control systems.

For the process of extending and demonstrating in-
teroperable services on the CREAM corridor various
steps had to be carried out:

1. Identification of main routings (Northern branch via
Romania which is equivalent to the pan-European
corridor IV and Southern branch via Serbia which
is equivalent to the pan-European corridor X) and
analysis of infrastructure parameters of lines and
line sections with regard to interoperable traction



2. Selection of specific train services operating on 4. Technical and economical assessment of interop-

these routings erability concepts — definition of requested types
3. Evaluation of technical requirements for interoper- of multi-system-locomotives where applicable or
ability on selected routes and deduction of required synchronised use of single-system-locomotives
locomotive equipment under consideration of ER- 5. Specification of interoperability concepts (employ-
MTS/ETCS implementation on respective lines ment scheme, typing and quantifying of resources)
RU class NL DE AT HU RO MK BG TR GR Sl RS HR
RNL 1600
6400 |
66 | | | | | | | | | | |
RDE 182 | |
189 | | | | | | | | | | | |
140 [ ] [ |
185 | |
6BB 1044 E =
1116 | | | | |
1216 | | | | | | |
MAV V43 E = =
V63 [ | | [ ]
1047 | | | | | | | |
CFRM EA5100 | | | | | | | |
DA2100 | | | | | | | | | |
LDH1250 | | | | | | | | | | |
RTC/LM 189 | | | | | | | | | |
182 | | | | | | | |
140 [ ] [ |
EU43 [ ] [ |
Sz 541 | | | | | | | | | | |
BDzZ 43/46 | | | | | | | |
6 | | | | | | | | | |
7 | | | | | | | | | |

Figure 20: General technical suitability of locomotive types for interoperability (status: 2008)
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The analysis comprised present operation models
and the types of interoperability in place. The results
have shown that at project start full interoperability
with locomotives and drivers was already practiced
in cross-border traffic Germany/The Netherlands and
Germany/Austria. At that time technical interoper-
ability only with locomotives was already practiced in
cross-border traffic Austria/Hungary, Austria/Slove-
nia, Hungary/Romania and Austria/Italy.

To actually give birth to further interoperable services,
negotiations between railway undertakings for the cir-
culation of multi-system locomotives started. These
were concerned to train services, already in operation
on the CREAM corridor. Concretely, the following rela-
tions were discussed:

® Mannheim — Inoi

® | ambach — Thessaloniki

® Genk — Ordea

® Wels — Halkali

e Cologne — Késekdy

® Zeltweg - Vintu de Jos and

® Munich - Ljubljana

Interoperability on international long-distance
train services

As a result, the partners managed to demonstrate

interoperable traction schemes on the routes Genk —
Oradea, Zeltweg — Vintu de Jos and Munich — Ljubljana:

In conjunction with the annual time table change, in
December 2009 interoperable traction was intro-
duced for the intermodal train service Genk — Oradea
(train numbers 40672/40673) between Aachen and
Puspokladany, using either an OBB class 1116 or a
MAV class 1047 locomotive. This section has a length
of approximately 1,500 km and crosses the network
of three infrastructure managers: DB Netz (Germany),
OBB Infrastructure (Austria) and MAV (Hungary). In
2009, twelve round-trips were successfully operated
during the demonstration phase applying this new
traction scheme. As a result the technical feasibility of
the concept could be proved. However, the concept

was not transferred into regular service, as interoper-
able locomotive circling was economically not expedi-
ent.

In 2009, Rail Cargo Austria has obtained the safety
certificate for Romania. Shortly after, the company
started to operate train 41360 between Zeltweg and
Vintu de Jos without any locomotive change in be-
tween. Within the core demonstration period between
December 2009 and February 2010 more than 28
train runs were operated interoperable. Over the en-
tire route the trains were hauled by an OBB class 1116
locomotive, thereby passing Austrian, Hungarian and
Romanian rail networks.

Intermodal trains between Ljubljana Moste CT and
Munich Riem (train numbers 41860/41861) are operat-
ed in general without changing the locomotive on the
route. This interoperable traction concept has been
realised by deployment of multi-system locomotives
type 541 from Slovenian Railways SZ, homologated
for Slovenia, Austria and Germany, and by application
of a technical trust agreement between Austria and
Slovenia, minimising the stopping times at Jesenice
border station. The traction services for Austria and
Germany are provided by Lokomotion. As a result of
the joint and successful efforts in implementing inter-
operable traction and due to a strict quality manage-
ment the trains show a punctuality rate of above 90 %.

Lokomotion

Figure 21: Interoperable train Munich — Ljubljana at
Jesenice border station



Heavy trains on the Tauern line

The train service Munich-Ljubljana was also used as a
test field to develop and demonstrate a new technical
concept for operating heavy trains on hilly sections.
In July 2009, it could be managed that a train with
1,954 gross tonnes passed the Tauern line. It is worth
mentioning that never before a train of this weight was
pulled up the north ramp of this Alpine pass, which
possesses a long incline section with a gradient of
25.5%0. On these sections the traction units are as-
sembled as follows: 1 pulling loco in the front of the
train + 2 locos in the middle of the train + 1 pushing
loco at the end.

Figure 22: Heavy train on the Tauern line operated
according to the new traction composition developed
by Lokomotion

It has to be acknowledged, that this form of traction
requires additional shunting, more traction resources
and cannot be combined with the interoperable con-
cept presented before. Therefore, it has been applied
only in exceptional cases for heavy trains with a weight
in the range of 1,800 to 2,000 tonnes. Nevertheless,
the average train weight in north-south direction could
be raised to more than 1,500 tonnes.

Meanwhile, this form of traction has been accepted
by OBB Infrastructure also for regular services and is
offered by OBB to all other traction companies oper-
ating trains on this route, too.

Cross-border operations Bulgaria/Romania
with retro-fitted locomotives

In 2009 and 2010 the DB Schenker Rail domestic
branches in Romania and Bulgaria were provided
with a fleet of used locomotives from Germany class
232 and Denmark class EA 3000. All locos were
transferred in special block trains from Denmark and
different places in Germany to Romania and Bulgaria
(see also Figure 23).

CREAM

Figure 23: Transfer of DB Schenker Rail locos to Ro-
mania in May 2009; pulled by muilti-system “CREAM”
locomotive of Lokomotion
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Due to specific technical requirements of the domestic
power and safety systems and missing homologations
in the respective countries, putting these locomotives
into operation turned out to be a real challenge. After
providing numerous additional documents and con-
ducting some technical modifications on the locomo-
tives, the homologation processes were finally con-
cluded successfully in summer 2010 both in Romania
and Bulgaria. Furthermore, class 232 diesel locomo-
tives got the homologation in Hungary in December
2010.

In a next step towards interoperability test runs were
conducted between Oradea (Romania) and Plspok-
ladany (Hungary) on basis of the intermodal train con-
nection between Genk and Oradea. However, due to
contractual obligations this traction concept was not
transferred into regular operation.

In contrast, plans to realise interoperable locomotive
circulation between Bulgaria and Romania were real-
ised successfully. Since March 2011 a regular block
train service has been operated with two weekly
roundtrips, transporting gypsum plasterboards be-
tween Liubenovo (Bulgaria) and Bucharest (Romania).

Conclusions

Interoperability is a key issue of the European trans-
port policy which aims at promoting a single Euro-
pean rail area. CREAM has responded to this issue
and searched for opportunities to set up interoperable
services. The investigations have shown that this was
and still is no easy task. Putting interoperability into
practice on the CREAM corridor was often hampered
e.g. by long border station stopping times, long and
inefficient turn-around times of locomotives due to
low frequency of transports, insufficient availability of
interoperable locomotives, long-lasting homologation
procedures for locomotives and inappropriate market
conditions in some countries. Also it turned out, that
the current conditions are in general not appropriate
to operate long-distance train services with just one
locomotive.

However, the experience of CREAM also shows that
it is favourable to reduce the number of operational
interfaces and to introduce interoperability section
wise. Locomotive changes shall be concentrated at
operational points of interest such as shunting yards,
terminals, maintenance workshops and/or locomotive
depots. In contrast locomotive changes at legal and
administrative interfaces such as border stations shall
be minimised.

If traction schemes are designed according to the
specific framework conditions of train services and
related train routes, interoperability has the potential
to generate a number of benefits. These are a better
productivity by optimised exploitation of traction re-
sources, a higher flexibility, reduced shunting costs,
improved reliability of train services, reduced border
stopping times and consequently transit times and re-
duced border station occupation times, leading to a
higher station capacity.

Thus it lays in the interest of all three stakeholder
groups to introduce interoperable traction schemes:
infrastructure managers (higher capacity), railway un-
dertakings (better use of rolling stock) and customers
(sharter transit times).



Streamlining border crossing procedures

Lack of interoperability, deficits in the operational coordination of border
crossings and priority rules to the detriment of rail freight on a multi-purpose

passenger/freight rail network are among the main reasons for non-competitive
time-tables and unreliable rail freight services. The CREAM project seeks to
achieve a major progress on all these issues. Specifically improved border
processing procedures are expected to lay foundations for an improved quality
standard of rail freight in the rail corridor, considered in CREAM.

Border crossing processing time is a critical factor
for the performance of customer-driven rail produc-
tion systems such as the so-called “String of Pearls”
concept of CREAM. In order to ensure that new en-
visaged intermodal rail services, to be integrated in
this concept, can be supplied and operated at road-
competitive transport times and quality standards it
is paramount to at least accelerate border crossing
procedures or, preferably, make them vanish. Conse-
quently, CREAM examined both approaches:

Streamlined border crossing procedures (minimum
solution): In correspondence with an improved freight
train quality — also tackled within CREAM - responsi-
bilities and processes have to be clearly defined and
border control centres have to be established where
appropriate.

Elimination of border crossing processes and stops
(optimum solution): A change of locomotives and — if
reasonable — loco drivers shall not be enforced at the
border stations between two countries or networks
but at economically and operationally reasonable
break-points, e.g. at hub terminals, where various
services are merging. The elimination or minimisation
of border stops also facilitates an economic deploy-
ment of multi-system locomotives in cross-border
traffic.

Rail freight border crossing categories

As a basis for optimising border crossing processes
of rail transport and reducing related border stopping
times, the conditions at 20 railway border crossings
on the CREAM corridor have been analysed in detail.
In this process the legal, technical and organisational
backgrounds on each side of the border had been
considered. In a systematic approach border cross-
ings with similar characteristics have been grouped in
categories, making comparisons and joint improve-
ment approaches for border crossings of the same
category possible. For the initial categorisation the fol-
lowing questions have been posed:

® Are technical and/or commercial trust agreements
in place?

® Do the rail sections at both sides of the border fea-
ture the same (harmonised) operational standards?

® |s it mandatory to conduct customs checks or
border police controls?

® Are rail border processes consolidated in just one
common border station or are two or more sepa-
rate border stations used for these processes?

Depending on the answers to these questions, each
border crossing was allocated to one of three catego-
ries A, B or C (see Figure 24). In this categorisation
A is standing for the highest, C for the lowest level
of harmonisation/integration. Figure 25 depicts the
results of the evaluation. Six border crossings have
been allocated to category A, five border crossings to
category B and nine border crossings to category C.
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Figure 24: A/B/C categories of rail border crossings
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Figure 25: A/B/C categorised rail border crossings on the CREAM corridor



Methodology of detailed border

crossing analysis

For the detailed analysis of each border crossing a
comprehensive data collection was conducted com-
prising all relevant technical, operational, administra-
tive and legal parameters. As it is essential that the
results for these heterogeneous border crossings are
comparable, specifically to ensure transferability of
good practices, all information has been sorted in a
common analysis structure. Main issues documented
and investigated were the rail volumes passing the
border, the technical framework, the legal/administra-
tive framework, border crossing processes and bor-
der crossing times (comparing minimum requested,
scheduled and actual times). By exploiting these
results, main impediments have been derived and

recommendations for potential improvements have
been elaborated within the project.

Rail volumes: These refer to the number of trains op-
erated on border sections in general according to the
annual FTE timetable for the year 2009 at a maximum
operating day. Train figures are displayed by direction
distinguishing between international passenger trains,
regional passenger trains, international freight trains
and regional freight trains. The figures show that the
traffic conditions are very diverse. The CREAM cor-
ridor comprises border crossings with a high through-
put such as Freilassing/Salzburg (up to 134 trains per
day in both directions; thereof 12 international freight

80
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Figure 26: Cross-border train volumes (status: 2009)
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trains) and Passau (up to 162 trains per day; thereof
more than 60 international and almost 30 regional
freight trains) and border crossings with comparably
low traffic figures such as Biharkeresztes/Episcopia
Bihor (up to 15 trains per day; thereof 10 international
freight trains) and Giorgiu/Ruse (up to 14 trains; there-
of 4 international and 8 regional freight trains). Figure
26 shows the average quantity of trains per direction.

Legal/administrative framework: All international and
national regulations with relevance to freight train op-
erations at respective borders are listed. Specifically
it had been checked if appropriate border crossing
agreements are in place. Especially trust agreements
have the potential to accelerate border crossing pro-
cesses remarkably.

Ebenfurth - OBB (Austria) 33 km Sopron - GYSEV (Hungary)
l 1 Container terminal
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Figure 27: Border crossing Ebenfurth/Sopron (example)

Technical framework: For each considered station a
principal track scheme has been elaborated to display
the general infrastructure situation at respective loca-
tions (cp. Figure 27). In addition, information has been
compiled on technical line parameters, facilities such
as repair shops, technical data and functions of sta-
tion tracks and staff resources involved in the border
processes. Resuming this compilation it can be said,
that there are in general sufficient resources both in
station tracks and staff. Therefore, only in exceptional
cases the technical framework conditions might be
a factor responsible for extended border crossing
times.

Border crossing processes: To structure and com-
pare the processing of freight trains at different border
crossings with diverse conditions, so-called standard
processes have been agreed upon, referring to typical
tasks to be carried out for transferring a freight train
from one side of the border to the other side. This
listing includes 31 individual processes which are as-
signed to one of four project clusters (cp. Figure 28):

1. Pre-border processes,
2. Transport document processes,
3. Train operating processes and

4. Customs and authorities procedures



Tasks/Processes before train arrival

Process cluster N° Standard process
1.1 Info about train arrival

(1) Pre-border . : . :
1.2 Preparation-meeting for train arrival

Tasks/Processes after train arrival

2.1 Check of consignment list by RU

2.2 Input of commercial data into IT system

2.3 Input of technical data into IT system
(2) Transport documents 2.4 Calculation of freight

2.5 Elaboration of waggon list

2.6 Elaboration of a brake sheet

2.7 Handing over papers to the train driver

3.1  Take over train and train papers

3.2 Commercial train check

3.3 Uncoupling locomotive from the train

3.4 Technical train check

3.5 Compilation of notes for technical/commercial repairs

3.6 Technical and commercial repairs

3.7 Control of technical and commercial repairs
(3) Train operation (with

3.8 Elaboration of a shunting list
respect to border crossing) 9

3.9 Sorting out damaged waggons

3.10 Coupling locomotive to the train

3.11 Brake test

3.12 Fixing tail signal

3.13 Adding the transit labels to the waggons

3.14 Solving additional problems

314  Preparation for train departure

41  Processing of custom papers (by RU)

4.2 Handing over papers to customs

4.3 Processing of the papers by customs
(4) Customs/Authorities 4.4 Customs train check

4.5 Receiving papers from the customs

4.6 Border police control

4.7  Phyto-sanitary control

Figure 28: Standard processes for freight trains crossing borders
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In the following, all tasks needed to handle a freight
train at individual border stations without considering
exceptional events, such as waggon detachments
or technical locomotive defects, are allocated to the
previously defined standard border processes. To
display how the scheduled border stopping time is
used, these standard processes are assembled in a
process sequence chart. This chart shows

e which standard processes are carried out when
processing a freight train

® which company and which staff is in charge to
conduct the respective process

¢ what is the required (theoretical) time value to con-
duct the respective process

® in which sequence are processes carried out and

® as a result what is the minimum required total
(theoretical) border stopping time

As an example Figure 29 shows the planned process
sequence of an average freight train at Hegyeshalom
border station passing the border from Austria to
Hungary. At stations that feature considerable differ-
ences in the technical procedures between different
train types (intermodal, single waggonload), separate
tables have been elaborated.

N°  Standard process done by -10 0 10 20 30 40 50 60 70
11 Info about train arrival MAV Infra Station 5
coordinator
31 Bringinthe documentsand ~ OBB Preparer 5
consignment notes
3.3 Uncoupling locomotive MAV Cargo Shunter 5
310 Coupling locomotive MAV Cargo Shunter 5
3.2  OBB commercial check OBB Preparer 20
3.4 MAV technical check MAV Cargo Waggon 30
examiner
4.6 Checking by the authorites ~ Austrian/Hungarian Border police 30
authorities
21 Train listing MAV Cargo Preparer 30
2.4 Checking the accounting in MAV Cargo Preparer 5
advance
31 Hand over OBB accounting ~ OBB Preparer 15
to MAVC
31  Take over OBB accounting MAV Cargo Preparer
from OBB 5
2.4 Accounting the consignment  MAV Cargo Preparer 20
notes
2.2 Listing the commercial data ~ MAV Cargo Preparer 35
311 Brake test MAV Cargo Waggon 30
examiner
2.7 Delivering the consignment MAV Cargo Preparer 5
notes
3.15 Order of departing MAV Infra Station 15
coordinator
Critical process sequence duration [minutes] 75

Figure 29: Sequence and duration of standard processes (Example: Hegyeshalom/direction AT > HU; status: 2008)



Freight train operating times

To secure that the analysis results have a high prac-
tical relevance, all analyses have been done on the
basis of real trains operated by the project partners.
To get a picture of the offered transport times and
time share of border crossings, schedules of in total
22 freight trains have been analysed. The routings of
these trains represent almost the entire rail corridor
considered by the project.

The analysis was based on the annual FTE train
schedules for the year 2008. The results show that
freight trains are scheduled with a train speed be-
tween 20 to 40 km/h. The time share of stops at bor-
der crossing stations is in the range of 5 — 35 %. Main
operational stops e.g. for changing the locomotive
require a time share of up to 20 % in the total transport
time. The average running speed between main stops
is between 30 and 60 km/h.

In other words: Train stops at border stations can in-
fluence the overall rail transport time considerably. In
fact, time shares of up to 35 % of border station stops
in the total transport time reveals a great potential of
accelerating rail transport times just by shortening
border processes.

FTE is a European association of railway undertak-
ings and service companies based in Berne (Swit-
zerland) that promotes cross-border rail freight and
passenger traffic in Europe. In this role FTE supports
its members actively with an international production
planning process. In this respect, international coordi-
nation conferences are organised for harmonising
their members’ production planning and train path

Forum Train Europe (FTE)

requests both for passenger and freight traffic.

www.forumtraineurope.org

However, the average actual border stopping times,
measured during regular train operations, are in gen-
eral considerably longer than scheduled and mini-
mum required (= total “theoretical” standard process
sequence). Average delays have been identified for
numerous rail services (sometimes in a range of 1 -3
days) resulting to a certain extent from a missing time-
table awareness of border staff. In general, it was dis-
covered that at borders where the level of cooperation
between railway undertakings is high, the passage of
the border is much faster than at borders where co-
operation is comparably loose.

FORUM TRAIN EUROPE
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Figure 30: Border-crossing times of freight trains on the CREAM corridor (status: 2008/2009)
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Exploiting the analysis results
On basis of the detailed analysis’ findings the valid-
ity of each initially assigned border crossing category
has been verified by assessing the following criteria (+
= yes, o0 = partially, — = no):
® |s a common border crossing station in place?
® Are freight trains operated according to mutual
trust agreements?
® Are operational standards harmonised?
® Are governmental controls disposed?
® |s the minimum required border stopping time
(= total sequence of standard processes) per direc-

tion less than 30 minutes (+), in the range between
30 and 180 minutes (0) or above 180 minutes (-)?

The detailed analysis results show that border cross-
ings initially assigned to the same category (A/B/C)
exhibit generally similar conditions. In fact, almost
each category assigned to a border crossing at the
time when the investigations started was confirmed
after the analysis had been concluded. Just for two
border crossings (Tovarnik/Sid, Tarvisio) due to a lack
of data it was not possible to give a validated assess-
ment.

Border crossing Common Mutual trust Operational Governmental Minimum Verified
border agreement standards controls requested border border
crossing harmonised stopping time per crossing
direction category
Montzen/Aachen
West + + - + + A
Venlo/Kaldenkirchen + + - + + A
Zevenaar Ost/
Emmerich * * - * * A
Passau + + + + + A
il B - : o s
Ebenfurth/Sopron + - (0] (0] - B
Kelebia/Subotica — - — - = (o3
Freilassing/Salzburg + + + A
Rosenbach/Jesenice + - + + A
Dobova/Savski Marof O (0] - (@) B
Tovarnik/Sid n.s. - + n.s n.s. (C)
Presevo-Ristovac/
Tabanovci a - * - - 2
Gevgelija/ldomeni - - O - - C
Coiecopia Bihor 0 - 0 0 0 B
Lokdshaza/Curtici - - (0] (0] O B
Giurgiu/Ruse = - O O = C
e - - : c
Kulata/Promachon (0] - - (0] - (o3
Svilengrad/Kapikule = - O - = C

Figure 31: Overview of CREAM border cross-
ing assessment (categorisation)

+ fully applicable
O partially applicable

— not applicable
n.s. not specified
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To identify main obstacles and improvement poten-
tials, each individual border crossing was assessed
against 22 criteria considering “general aspects”, “re-
sources and technical aspects” and the “operational
organisation”. For this assessment it has been distin-
guished between “impediments with severe negative
effects” (= very high improvement potential), “impedi-
ments with considerable negative effects” (= consid-
erable improvement potential) and “no impediment”.

In summary the conditions at category A, B and C
border crossings can be characterised as follows:

Category A border crossings show (almost) no im-
pediments with “severe” negative effects. Occasional
impediments with “considerable” negative effects
mainly refer to the resources and technical aspects.
For instance rationalisation of railway infrastructure,
personnel and rolling stock resources lead to bottle-
neck situation in case of increasing volumes. Changes
of energy and signalling systems at category A border
crossing points between Germany and the Nether-
lands/Belgium require multi system locomotives or
loco changes at the border stations.

Category B border crossings in general also show no
impediments with “severe” negative effects. Some
impediments with “considerable” negative effects re-
fer mainly to resources and operational organisation
in single cases (lack of line locomotives, inadequate
management of waggon detachments, operational
problems due to missing pre-information about train
arrivals, high effort of manual data input and control).

Category C border crossings show numerous impedi-
ments with “severe” and “considerable” negative ef-
fects, resulting from all criteria clusters. To mention are
double border stations with double performed pro-
cesses in case of EU-/non-EU-borders, exogenous
effects such as delayed train arrivals or infrastructural
deficiencies at border connecting lines (e. g. construc-
tion works), technical aspects especially different en-
ergy and/or signalling system and occasionally also a
lack of resources. Further considerable organisational
problems result from extra shuttle services between
border stations, lacking coordination between railway
operators and authorities as well as insufficiencies of
information flows and data exchange methods.



To boost the level of cooperation and to optimise the
interfaces between the interacting parties at the bor-
der, the CREAM project initiated bilateral initiatives
at seven concrete border crossings (cp. Figure 32),
thereby exploiting the findings from the comprehen-
sive analysis work of CREAM. Main strategic starting
point for improvement measures at borders are op-
erational and organisational issues, since these ef-
fects are often not caused by exogenous impacts but
“home-made” and therefore under the responsibility
of the railway undertakings involved in the project. The
improvement activities, conducted during the project
lifetime, have basically been focussing on electronic
data exchange methods, procedures for advanced
notifications of train arrivals (pre-information) and on
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a streamlined process organisation within the relevant
border stations.

Further improvements of course require optimised in-
terfaces also with partners outside the project. There-
fore these initiatives generally seek to involve further
stakeholders such as infrastructure managers, au-
thorities and relevant customers to develop and im-
plement improved procedures.

Resuming the project work, CREAM has built a strong
fundament to improve the conditions of railway border
crossing. However, even at the end of CREAM there is
still a long way to go to really practice seamless freight
train traffic across borders.

Focus:
e Streamlining processes

® Pre-information

® Electronic data exchange

Giorgiu/

Dimitrovgrad/ e R;se

Dragoman I

Figure 32: CREAM border crossing improvement initiatives
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Figure 33: Hegyeshalom station sign
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Figure 34: Border station Curtici (March 2009)
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Technical developments

Tracking of trains and waggons by GPS or simple tracking methods

In line with increasing information needs in the logistics sector, rail transport

customers call for efficient tracking and tracing solutions. In correspondence
to these needs, CREAM analysed different technical solutions based on GPS
or simple tracking technologies and evaluated their applicability on the CREAM
corridor. The results have been integrated in a comprehensive information man-
agement concept and were demonstrated under different operation conditions.

International freight trains require information flows
that enable every stakeholder to get the information
they need at the right time. An analysis of the infor-
mation exchange on the CREAM corridor, however,
showed significant information deficits. Several train
operators requested better and more up-to-date no-
tifications of delays and changes in the schedule or
the routes of their trains. Due to slow implementa-
tion of TAF TSI and missing interfaces for open data
exchange between infrastructure managers (IM) and
railway undertakings (RU), independent data sources
like GPS become interesting for train operators.

Main goals of the CREAM project activity on tele-
matics technologies were therefore to analyse the
demand for a better information supply of rail freight
movements and to develop and demonstrate innova-
tive tracking and tracing technologies as well as ser-
vices.

Eureka evaluated different possibilities for locating and
status monitoring of trains. Basically the evaluation
contained a comparison of simple tracking methods
(RFID and GSM-location based services) in compari-
son to established satellite navigation based methods
(GPS/GSM). The combination of GPS positioning and
GSM data communication in a telematics unit offers
the best independence from railway infrastructure at a
feasible cost/benefit ratio. According to different cus-
tomer requirements, the GPS/GSM tracking solutions
were designed for tracking of waggons as well as for
locomotives.

The study of simple tracking methods had to compare
quite different approaches.

GSM Location Based Service (LBS), for instance lo-
cates a GSM module by analysing its radio signals,
received with the GSM base station infrastructure.
This method could meet the railways’ requirements,
but the service was only offered within the territory
of a certain GSM provider. The lack of any Europe-
wide LBS service excluded this method from a further
evaluation within CREAM.

Another simple tracking possibility is the use of radio
identification methods. Widely established technolo-
gies are RFID and ZigBee. Due to strict conventions
of RFID standards and energy constrains with ZigBee,
Eureka decided to base the further evaluation on a
general purpose WPAN network, operated at the li-
cense free frequency of 868 MHz.

Tracking data, generated by different technologies,
typically use different communication lines, protocols
and of course different data structures. A customer-
oriented tracking data service, however, requires
a simple and versatile interface. Therefore the work
contained also the development of an XML Interface
called NavXML.



GPS/GSM telematics for waggon tracking

Prior to any technical development a comprehensive
evaluation of the railways’ tracking requirements had
been worked out. A closer look to the requirements
showed, that the potential railway telematics market
could not be satisfied by a “one device fits all”-unit. The
basic function of “positioning” was of course request-
ed by all, but for numerous applications the additional
detection of other events (e. g. marshalling shocks) are
very important. Therefore, Eureka decided for a con-
cept with a telematics baseboard and an additional
sensor-board, which is optional. Present users (DB,
OBB, ...) of NavMaster devices requested a compat-
ibility of the new CREAM telematics with the large

Figure 35: NavMaster GPS device for waggon tracking

number of NavMaster units they already had installed
on their waggons. Therefore, every “NavMaster 1”
function had to be taken over to the CREAM-Gener-
ation NavMaster and also the housing has been re-
tained unchanged.

One of the main innovations of the CREAM gen-
eration baseboard was the implementation of GPRS
communication. Due to reduced availability of GPRS
compared to SMS communication, the NavMaster-
team implemented GPRS with an automatic fallback
to SMS communication in case GPRS is not available.

CREAM
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Another innovation was the implementation of a field
bus interface on the new baseboard. After an inten-
sive study of established industrial bus systems, the
development team chose the widely used CAN bus,
but enhanced it by an additional interrupt line. This
creation, named “LinkLine”, is ideal for battery oper-
ated systems, fulfils the highest EMC/EMI standards
and shows a very high availability. The qualification of
LinkLine according to railway standards (ENO155...)
was successfully proven. LinkLine combines a master
controller (NavMaster) with up to 15 distributed slave
units (e.g. sensor modules), all linked to one single
bus cable. Such a modular concept offers a high flex-
ibility to realise waggon specific installations with a
small set of standard modules. The investment and
installation cost for this very simple bus-type cabling
is significantly lower than a standard signal cabling.

This new sensor-board module offers various signal
inputs such as two digital inputs to connect switches
like door-contacts. Two analogue inputs, together
with sensor powering, can be served by voltage and
also current sensor types. Two tamper loops were
included to detect broken cables to external sen-
sors. An internal three axis acceleration sensor was
included, to offer a detection of impacts, exceeding
a predefined weight-threshold. This function is often
requested from shippers of car parts like engines. Be-
side the shock detection with flexible thresholds, al-
ternatively a 2.4 g shunting shock sensor is also con-
figurable. This sensor requires no energy for operation
and is therefore ideal for constant shock detection.
The sensor board may also be ordered with an “ex-
ternal power input” to operate the NavMaster by an
external voltage of 8 to 32 volt DC. The power control
logic automatically switches over to the internal Nav-
Master battery, if external power is missing.

CREAM

Figure 36: GPS tracking of ISU test trains on the route Wels — Halkali



A small, but vitally important issue of this project
activity was the development of a versatile NavMas-
ter mounting holder. The analysis of the customer
requirements showed a severe conflict of goals be-
tween anti-theft protection and the possibility of an
easy service exchange of the NavMaster devices at
the waggons. Most NavMaster 1 generation units
were directly welded to the body of the waggons. But
many years later (seven and more) it appeared that a
battery exchange is more complicated than it should
be. The new CREAM *“telematics holder” consists of
a low cost U-shaped metal holder which is welded
to the waggon and a mounting set to screw the Nav-
Master to the U-holder. This screw connection is ad-
ditionally protected and can only be dismantled with
a special tool. After such a preseries mounting holder
was cracked in Bulgaria in 2009, the construction of
the theft protection was modified. Since 2010, no fur-
ther CREAM NavMaster devices were stolen on the
corridor.

Over a period of more than four years several trains
were regularly tracked. Their precise position data
helped the dispatchers to recognise delays at an early
stage and gave other work packages a profound data
source to analyse the timing of current processes.

P\ g

GPS/GSM telematics for locomotive tracking
Originally the work focussed on train tracking meth-
ods which are based on the principle of installing
telematics on certain waggons of the train composi-
tion. For international trains with changing locos this
is the only appropriate tracking concept. Interest-
ingly, however, the project showed that tracking is
also very useful for locomotives operated on domes-
tic networks. Based on the new versatile NavMaster
baseboard and sensor-board a loco tracking version
was developed in short time. This system consists of
a NavMaster LT telematics unit, a railway approved
GPS/GSM antenna and a power converter that con-
nects the NavMaster to the on-board power of the
loco. This power converter also contains a galvanic
isolation that prevents interference of the loco elec-
tronics by the NavMaster. The telematics unit is also
equipped with an own long-term battery. In case the
locomotive electric is switched off, the tracking unit
transmits a “Power off” event message to the control
centre. Additionally, the NavMaster reduces its mes-
sage interval from every five minutes to energy sav-
ing one message per hour. This ensures that the loco
battery is never discharged by NavMaster and that
also haul drives are visible for the dispatchers.

GPRS Data
o =~
(7
GPS GSM
Railway certified antenna
4 3 ™\
NavMaster LT

Loco

Battery included

Main
Switch >
tional:
110 volt DC 110 volt DC optional:
Loco battery —* o 24 volt DC \ Supervision
of Tank

Figure 37: NavMaster LT — Locomotive tracking and supervision concept
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The first installation of the loco tracking system was
done for the Romanian traction provider “Logistic Ser-
vice Danubius” which is today DB Schenker Rail Ro-
mania. A number of EA3000 electric locos and also
several type 232 diesel locomotives were equipped
with the telematics system. Besides transmitting the

A

current position, the messages also contain the cur-
rent speed and GPS mileage. Diesel locos were ad-
ditionally equipped with a tank level sensor that trans-
mits its level in litres, when the loco is switched off or
on.

(@)
CREAM

Figure 38: NavMaster LT — Installation of telematics system in Romania.
A: Roof mount GPS/GSM antenna. B: Installation of electronic fuel tank sensor.

C: NavMaster LT in electrical cabinet

Tracking server and tracking data service

with NavXML

All NavMaster telematics messages are transmitted to
the Eureka tracking server as SMS or GPRS pack-
age data. The tracking server checks incoming data,
validates the contents and reformats the contained
information to NavXML formatted files. The data
preparation also includes a Geo-Matching, where the
contained GPS position is searched in Eureka’s Rail-
way-Station-Database. The name, direction, distance
and UIC station code of the next identified railway sta-
tion is added to the NavXML file. An additional match-
ing process may also be configured with a database
of customer specific Points-of-Interest, like factories
or customer sites.

The next data processing step is data distribution. A
survey showed that the project partners had very dif-
ferent requirements for a further use of the tracking in-
formation. Some of them requested the NavXML data
files only and integrated them directly into their opera-
tional IT solutions. The data transmission is realised
as a simple FTP service. As NavXML is following the
widely used XML standard, the data interface could
be realised with small effort.

Several users asked for the integration of NavMaster
tracking data into the international train monitoring
system Train Monitor, which has been also developed
within the scope of CREAM. Consequently, a direct
transmission link to Hacon’s Train Monitor server was
added to Eureka’s data distribution process, using
NavXML data structures.



Data visualisation with adourOnline

internet portal

Companies with smaller or specific fleets or chang-
ing requirements for tracking data usage require a
versatile tool of tracking data visualisation. The inter-
net platform adourOnline is exactly serving these de-
mands. The development of this tool was not part of
CREAM, but several project partners have used it for
the tracking of their waggons and locos. The easy-to-
use application offers tracking data as text data in the
message list, as well as visualisation of the vehicle po-

Figure 39: Visualisation of NavMaster tracking data with adourOnline portal

sitions directly in a Google Maps window. Switching
from the map display to Google’s satellite view could
very often answer difficult location questions. Position
messages with additional information like mileage,
speed or locomotive-on/off events are displayed in
the message list as value or symbol. A data export
function to MS Excel offers an easy way to make spe-
cific post-analyses of position and additional informa-
tion.

Source: Eureka/CREAM
Map data © Google maps
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WPAN tracking

A simple tracking mechanism was evaluated within
CREAM, based on radio communication principles.
The basic idea was to have small, battery operated
radio devices (WPAN-TAGs), which are identified
by other devices like mobile GPS/GSM telemat-
ics or stationary installed hot spots. Such a system
could be used to identify the presence of specific
loads (equipped with WPAN-TAGs) by waggon side
mounted telematics devices (with a WPAN-Interface).
Therefore, a communication distance was aspired of

Spin-offs from the CREAM project

During the CREAM project, Eureka had another devel-
opment project ongoing, called RodoTAG “Intelligent
Wheelset Monitoring”. This project could significantly
benefit from the research and demonstration results
of the WPAN-TAG development.

Data readout
and transmission

Mileage counting

and identification

:\"\\‘ Wireless ( )
-~ (WPAN) GSM
Wheelsets with Hot spots at container
RodoTAG® terminals, railway stations

and overhauling sites

Figure 41: Simple (WPAN) tracking and mileage counting

minimum more than a waggon length and optimally
several 100 metres. Prototypes of 868 MHz WPAN-
TAGs were developed and four test units have been
produced. A basic communication protocol was de-
veloped within CREAM to test the stability and range
of the data links. Practical tests have shown that a
waggon distance can nearly be ensured and a range
of 200 m can be reached with a high probability in a
railway station.

Figure 40: WPAN reading
tests at a container terminal

Eureka

Hot spot

RodoTAG® wireless mileage counter

Detailed knowledge about the actual mileage of
wheelsets and waggons is essential for modern
freight waggon maintenance management. The
RodoTAG® sensor module represents a cost-efficient
and easily mountable device to determine and record
the usage of individual wheelsets and waggons.

Service- and fleet
management

Data preparation
and distribution

xml \ Internet

Online Waggon keeper
data/Reports and fleet
management

Source: Eureka



RodoTAG® consists of compact, one-piece sen-
sors which are mounted on the wheelset shaft and
hot spots or telematics units receiving the sensor’s
encrypted mileage data. This data is subsequently
transmitted to a data server, where it is calibrated with
the wheelset diameter, converted to XML format and
forwarded to the service management software of the
waggon keeper. Optionally the waggon and wheelset
performance may also be provided as monthly re-
ports.

Being installed on a wheelset, the RodoTAG® sensor
module measures and stores the total mileage and
the mileage of each day in its internal memory. The
sensor's maintenance-free and self-sufficient oper-
ating time is around eight years. An integrated data
radio for wireless data transmission is free of licens-
ing and registration throughout Europe and many
neighbouring countries. When the waggon stands in
the receiving range (approx. 200 m) of a hot spot, the
RodoTAG® automatically transmits its stored data.

Mounting the sensor, which weighs only 230 g, is
done within a few minutes and is quite uncomplicat-
ed. The sensor and the counter weight are fixed with
two screw clamps on the wheelset shaft. The con-
tact surface of the shaft itself is covered with special
protection strips. More importantly, the RodoTAG® fits
any shaft (& 160-180 mm).

Figure 42: RodoTAG® — Wireless wheelset
monitoring device

The following customer benefits will be realised by
RodoTAG®:

® Documentation of the long-term wheelset perform-
ance (according to requirements of railway authori-
ties)

® Reduction of service costs (extension of mainte-
nance intervals in case of low mileage)

e Reduction of repair costs (on-time maintenance of
waggons with high mileage)

® Process and cost optimisation on basis of wear-
related cost calculation

® “Pay per use” billing for leasing models based on
daily mileage (including proof of use)

® Automated identification of waggons and wheelsets
by hot spots (simple tracking)

Ongoing and planned developments

Eureka has a vital interest to gain profitable products
and services from the CREAM research findings. Prac-
tical test results and the experience gathered from
operations within and after CREAM have introduced
additional requirements and ideas to optimise the
developed solutions. Several hardware and software
modifications are currently carried out or have already
been finalised. Of course the market demand deter-
mines which priority is given to respective upcoming
development steps. Therefore, Eureka is faced with
a next major challenge to achieve a significant cost
reduction for the whole tracking service, consisting of
hardware, software and operational cost.
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IT system “Train Monitor”

A long-standing deficit in rail transport is the availability of status information
to smoothly integrate rail transport into today’s logistics processes. Develop-
ments in recent years have improved the situation e. g. on transalpine corridors.
However, all in all the conditions continued to be poor for international rail
freight, especially on the routes between Western Europe and Southeast
Europe. The IT system “Train Monitor” closes existing information gaps by
integrating train operation data from numerous sources, showing automatically
calculated values for the estimated time of arrival (ETA) and providing a train

data base for quality statistics and operation analyses.

One of the most long-standing deficits in rail trans-
port is the “information Bermuda triangle”. Still, rail
customers are often confronted with the fact that, as
concerns information on the status of their shipment
or train, they are “cut off” from their cargoes as soon
as the train has left the station. With the development
of improved rail operation systems and communica-
tion software, the situation has considerably improved
e.g. on transalpine corridors. The CREAM corridor
has to cope with extremely different levels of opera-
tional and communication systems installed by rail
infrastructure operators and railway operators in the
countries involved.

To raise the information level for rail freight as a pre-
requisite for integrating rail in today’s logistics, the pro-
ject partners followed a two-fold strategy. This strat-
egy backs on an improved information management
which includes the agreement on clear responsibili-
ties and interface procedures and improved commit-
ment of railway staff to guarantee a “man-powered”
tracking and tracing of trains. In addition, the project
partners worked on technology-based solutions such
as linking existing train control and management in-
formation and GPS-sourced data in one appropriate
[T system. The latter are intended especially for the
monitoring of high quality rail freight service which are
requiring particular care or security.

During the project work it proved to be useful to inte-
grate outcomes of the related project activity on GPS-
based tracking and tracing into one common system,
being able to supply the required real time information
to the customer independent from its sourcing (ter-
restrial or GPS).



General requirements

In a first step, general requirements regarding rail
transport related information and data exchange
methods have been defined by the CREAM partners.
This includes user requirements of the rail freight cus-
tomers (especially intermodal operators), obligations
with respect to the TAF-TSI"? definitions and regula-
tions and necessary adaptations in different regional
clusters along the corridor to secure the availability
of real-time data from different sources as a major
prerequisite for continuous transport monitoring.

In practice, the following specifications have been
identified for the development of a joint train monitor-
ing tool:

1. The monitoring of trains follows the business
models applied, thus the sharing of responsibili-
ties between the customers (e. g. the intermodal
operators), the railway operators and the infra-
structure managers.

2. The specifications of such a train monitoring tool
are based on the information needs of intermodal
operators as main s