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1 Uvod

Dne 13. listopadu 2014 se konal ve $kolicim stfedisku Vyzkumného Ustavu Zelezni¢niho, a. s.
(VUZ), na Zkusebnim centru VUZ Velim, workshop s ndzvem ,Zvysovani kapacity trati”.
Workshop se konal pod zastitou zrcadlové skupiny IRRB (UIC International Railway Research
Board — Mezinarodni vybor UIC pro Zelezni¢ni vyzkum) projektu ,Sit kompetence pro
interoperabilitu Zelezni¢ni infrastruktury” (Interoperability of Railway Infrastructure

Competence Network, IRICoN) ve spolupraci s vyzkumnym zamérem MSM 6840770043.

Problematika zvySovani kapacity trati je jednim z aktudlnich problému Zeleznice, a to nejen
v Ceské republice, ale v rdmci celé Evropy. Zvyseni kapacity Zelezni¢niho systému se dostalo
i do hlavnich cilG programu HORIZON 2020 a iniciativy Shift2Rail — aktivit Evropské komise
v oblasti Zelezni¢niho vyzkumu pro nové planovaci obdobi 2014-2020. V Ceské republice
se projevuje nedostatecna kapacita trati pfedevsim v okoli velkych aglomeraci (Praha, Brno,
Ostrava), ddle na jednokolejnych tratich a na tratich s otevienym pfistupem pro vice
Zeleznic¢nich operatorl (napf. Praha — Ostrava). Snahou workshopu bylo upozornit na tyto
problémy v Ceské republice a nastinit zakladni mozZnosti, jak tento problém Fesit. Workshop
se zaméril téZz na souvisejici otazky, jednak na zvySovani rychlosti na konvencnich tratich
addle na téma vysokorychlostnich trati. Prodiskutovana byla aktualni situace a zdméry
v rdmci Ceské republiky, ale také rozvoj vysokorychlostnich trati v rdmci Evropy a ve svété.
V poslednim obdobi se dafi prosazovat nazor, ze i Ceska republika musi byt zahrnuta do sité

vysokorychlostnich trati v ramci Evropy.

Odbornym garantem workshopu byl Ing. Jaroslav Vasatko (VUZ), védecko-organizac¢ni vybor
byl tvofen Ing. Martinou Vittekovou, Ph.D., z Ceského vysokého uéeni technického, Fakulty
dopravni (CVUT FD), Ing. Jitkou Reznitkovou, CSc. (CVUT FD), a Bc. Martinem Kralem
ze statni organizace Sprava Zelezniéni dopravni cesty (SZDC). Vysokd odbornd uroveri akce

byla zajisténa jednotlivymi pfednasejicimi — prednimi odborniky v oboru.

Workshop byl uréen predevsim pro studenty vysokych skol a pro odborniky se specializaci na
danou oblast. Workshopu se zucastnilo celkem 40 ucastnik(, prevaziné studentl z vysokych
gkol: Vysoké uéeni technické v Brné, Fakulta stavebni (FS VUT v Brné), Ceské vysoké uceni
technické v Praze, Fakulta dopravni — pracovisté Décin (CVUT FD Dé&cin) a Dopravni fakulta
Jana Pernera Univerzity Pardubice (DF JP UPa). U&astnici workshopu obdrzeli certifikaty jako

potvrzeni o absolvovani workshopu.



2 Abstrakty
2.1 Jaroslav Vasatko (VUZ)

Uvodni slovo

Dovolte mi Vas pfivitat na dalsim zajimavém workshopu zrcadlové skupiny IRRB projektu
IRICoN, tentokrat zaméreném na velice aktudlni otdzky Zelezni¢ni dopravy, tj. zvySovani
kapacity trati a zvySovani rychlosti na Zeleznici, véetné rozvoje vysokorychlostnich trati

v Evropé a ve svété.

V Gvodu mi dovolte uvést propagacni film britské spole¢nosti RSSB (Rail Safety and Standards
Board Ltd.) o vizich dalsiho rozvoje Zelezni¢niho systému s dirazem na poskytovani kvalitnich
sluzeb zakaznikim. ZvysSovani kapacity trati a zvySovani rychlosti na Zeleznici je jednim

z predpokladd pro poskytovani kvalitnich sluzeb zakaznikm.

V neposledni fadé bych Vas chtél seznamit formou kratké prezentace se Zkusebnim centrem
VUZ Velim, kde se pravé nachdzite. Na zavér workshopu je planovana kratka exkurze
po zkusebnim centru. Preji Vam mnoho zajimavych informaci ziskanych v prabéhu

workshopu a doufam, Ze se Vam pobyt na zkusebnim centru bude libit.

Introduction

Let me welcome you to another interesting workshop organized by the IRRB mirror group
of the IRICoN project, this time focusing on highly actual rail transport issues, i.e. increasing
line capacity and increasing speed on railway including the development of high-speed lines

in Europe and in the world.

In the introduction, let me show you a promotional film of the British company RSSB
(Rail Safety and Standards Board Ltd.) on visions for further development of the railway
system with an emphasis on providing quality services to customers. Increasing track
capacity and increasing speed on railway is one of the prerequisites for providing superior

customer services.

Finally, | would like to introduce you a short presentation about the Test Centre VUZ Velim
where you are just now. At the conclusion of the workshop a brief tour of the test centre
is planned. | wish you lots of interesting information to be obtained during the workshop

and | hope that you will like the stay in the test centre.



2.2 Radim Brejcha (SZDC)

Zvysovani kapacity trati v CR

Pfispévek pojednava o problémech skapacitou Zelezniéni dopravni cesty v nékterych
Usecich, zejména v méstskych aglomeracich, na tratovych usecich, kde je vice dopravcl
(tzv. Open Access) a jednokolejnych usecich. Nedostatek kapacity je v Zelezni¢nich uzlech,
kde jsou velmi vysoké pozadavky na propustnost (Praha, Brno, Ostrava, Plzen). Pfitom
rychlost v téchto Usecich je nizka, coz negativné ovliviiuje propustnost. Pfednaska popisuje
problémy s provozem systému Open Access a pfinasi ukdzku systémového reseni. Prispévek
se vénuje dale tématim: problémy s odklonovymi trasami, jejich kapacita versus poplatek
za pouziti dopravni cesty jako nastroj zlepSeni, modernizaéni pociny pro zvysSeni kapacity
trati, vystavba Rychlych spojeni (RS) jako mozna alternativa presunu ¢asti dalkové dopravy

a tim uvolnéni kapacity na stavajici siti.

Railway Capacity Improvement in the Czech Republic

The paper describes significant problems concerning capacity in some sections, in particular
in the cities and suburban areas, on the rail sections with operation Open Access operators
and on the single tracks sections. Problem with capacity is in railway junctions with heavy
capacity requests (Praha, Brno, Ostrava, Plzeri). While the speed in these sections is low,
it negatively affects the throughput. The presentation describes problems with Open Access
system operation and shows an example of the system solution. The lecture focuses
on further topics: problems with deviation routes, its capacity vs railway access fees as a way
to improvement, railways modernization as a way to capacity improvement, Rapid Service
(RS) construction as an alternative for long distance transport reallocation and thereby

vacation of the existing network.



2.3 Radim Brejcha (SZDC)

Zvysovani rychlosti na konvenénich tratich v CR

Rychlejsi Zzeleznice se stavaji atraktivnéjSimi pro cestujici, prepravce a objednavatele verejné
dopravy. Vyssi rychlost vede ke sniZzeni provoznich nakladd dopravci. ZvySovani tratovych
rychlosti je podporou ekonomického hodnoceni investic¢ni Cinnosti z prostfedk( hrazenych
z Operacéniho programu Doprava (OPD). Problémy se zvysovanim tratové rychlosti muze
zapfricinit celd skala divodl: od technickych parametrd traté pres zabezpecovaci zafizeni,
grafikon vlakové dopravy, problémy s kapacitou drahy aZz po mimoradnosti v dopravé.
Prispévek predstavuje mozZnosti zvySovani tratovych rychlosti: vystavba novych trati —
tzv. Rychlad spojeni (RS), segregace nakladni a osobni dopravy, predevsim v pfiméstskych
lokalitach, castecné prelozky trati, revitalizace trati ve stdvajici stopé na vyssSi rychlosti,
zavadeéni rychlostnich profild V130, V150, zvySovani tratové rychlosti na vybranych usecich

ve stavajici stopé.

Speed Increasing on the Conventional Railways in the Czech Republic

Faster railways are more attractive for passengers, shippers and public authorities
responsible for contracting public service obligations. The higher speed is a way
to operator’s operational costs decreasing. The railway line speed increasing is a support
for economic evaluation of EU supported investing activities. Problems with speed increasing
can be caused by a variety of reasons: railway line technical parameters, CCS (Control,
Command and Signalling), timetable, capacity problems or traffic interruptions. The paper
introduces possibilities of railway line speed increasing: new railway lines construction —
Rapid Service (RS), high speed railway, freight and passenger transport segregation,
especially in suburban areas, partial remaking of the railway lines, railway line in existing
routing revitalisation including speed increasing, speed profiles V 130, V 150

implementation, speed increasing on the selected sections in existing routing.



2.4 Radim Brejcha (SZDC)

Rychla spojeni a vysokorychlostni traté v CR

Pfispévek definuje Rychld spojeni (RS) — co jsou traté RS, jejich vyznam pro Ceskou republiku,
dlvody pro vystavbu systému RS na nasem uUzemi. Rozebrany jsou i dlivody, proc jsou RS
celospole¢ensky vyhodnd pro celou Ceskou republiku. Prezentace obsahuje $est ddvodd,
pro¢ RS maji smysl pro budoucnost celého odvétvi dopravy: zapojeni do celoevropského
dopravniho systému, zkraceni prepravnich c¢asl, podpora hospodarského a regiondlniho
rozvoje CR, Feeni kapacitnich problémd, zvy$eni energetické bezpecnosti statu a snizeni
vlivu dopravy na Zivotni prostfedi. Prednasku uzaviraji predpokladané parametry trati

systému RS.

Rapid Service and High-Speed Railway Lines in the Czech Republic

The paper describes Rapid service (RS) definition — RS railway lines, RS importance
for the Czech Republic, baseline for RS construction in the Czech Republic. There is also
social impact analysis why RS are beneficial for all kinds of economy activities of the Czech
Republic. Presentation contains six reasons of suitability of RS construction for all transport
system of the Czech Republic: integration to the European-wide transport system, travel
time shortening, support for economic and regional development of the Czech Republic,
capacity problems solutions, increase of the country's energy security and decrease
of the traffic environmental impact. There are RS future presumed railway line parameters

at the end of the lecture.



2.5 Lukas Tyfa (CVUT FD)

Vysokorychlostni traté v Evropé a ve svété

Prednaska pojednava o dlavodech, které vedou jednotlivé staty k zfizeni vysokorychlostni
Zelezni¢ni sité na svém Uzemi. Prepravni poptdvce totiz kvalitativné nebo kvantitativné
nevyhovuje konvencni Zeleznice, a tak je pro rozvoj kolejové dopravy nutno zménit pohled
na Zeleznici jako subsystém dopravy. Autor predstavuje ve svém pfrispévku jednotlivé
vysokorychlostni Zelezni¢ni sité ve svété sdlrazem na tuto situaci v Evropé. Zvlastni
pozornost je kladena na vzajemny vztah mezi konvencni a vysokorychlostni Zelezniéni siti.
Vysokorychlostni Zeleznice je také predstavena jako dopravni systém velmi bezpecny,

spolehlivy a strategicky vyznamny.

High-Speed Railway Lines in Europe and in the World

The paper deals with reasons which are leading countries to establish high-speed rail
networks on their territory. Because a conventional rail system meets transportation
demands neither qualitatively nor quantitatively and it is necessary to change the view
on rail transport as a transport subsystem for development of rail transport. The author
presents particular high-speed railway networks around the world putting emphasis
on the situation in Europe. Special attention is paid on the relationship between
conventional rail network and high speed rail network. High speed rail is also presented

as a very safe, reliable and strategically significant transport system.



2.6 Josef Kolar (CVUT FS)

Vozidla pro vysokorychlostni Zeleznice

V Uvodu prispévek ukazuje na milniky v historii vysokorychlostni Zelezni¢ni dopravy
a predstavuje hodnoty svétovych rekordl. V prvni ¢asti predstavuje dvé zakladni vyvojové
koncepce feSeni vysokorychlostnich jednotek. Komentuje hlavni technické parametry
vysokorychlostnich vlak(l. Na obrazcich popisuje feSeni pojezdu a pohonu u jednotek
se soustredénym trakénim vykonem a s elektrickou vyzbroji v hnacich hlavovych vozidlech
(TGV-A, ICE 1 - 401, ETR 500 P, Talgo 350 I) a u jednotek s distribuovanym vykonem
a s elektrickou vyzbroji rozlozenou po celé délce vlaku (Sinkansen 700, ICE 3, AGV a Zefiro
380). Dale navazuji informace o technickych pozadavcich kladenych na vysokorychlostni
kolejova vozidla smérnici 2008/232/ES (pozadavky TSI HS RST na vozidla). Dokumentuje
reSeni vozidla tfidy 2 ve formé vlaku slozeného zlokomotivy a netrakéni jednotky.
Komentuje vyhody a nevyhody koncepcnich feseni vozidel tfidy 2 a tridy 1. V zdvérecné ¢asti

hodnoti, jak vyse uvedené vysokorychlostni vlaky vyhovuji smérnici TSI HS RST.

Rail Vehicles for High Speed Rail Transport

In the introduction of this article the milestones in the history of the high-speed rail
transport are presented and the values of world speed records shown. Inthe first part
of the paper two basic design concept solutions of high-speed train set are presented
and the main technical parameters of high-speed trains are described. The pictures illustrate
solutions for the travel and drive train set with focus on traction power and driving electric
equipment in head motor car (TGV-A, ICE 1 - 401, ETR 500 P, Talgo 350 I), and electric
multiple-unit train set with distributed train power and electric equipment distributed along
the entire length of the train (Shinkansen 700, ICE 3, AGV and Zefiro 380). In the following
section the information about technical requirements on high-speed rail vehicles
the Directive 2008/232 / EC (HS RST TSI — vehicles) is presented. In addition, solutions
are documented for the train Class 2 vehicles in the form ofatrain consisting
of a locomotive and non-traction train set. In the follow-up parts of this article there are
comments on the advantages and disadvantages of conceptual solutions of high-speed rail
vehicles of Class 2 and Class 1. In the final section it is assessed how above mentioned high-

speed rail vehicles comply with the Directive TSI HS RST.



2.7 Michal Drabek (CVUT FD)

Podpora Zelezniéni dopravy ve Svycarsku

Svycafi jsou mistfi Evropy v cestovani vlakem i ve vytiZzeni své Zelezniéni infrastruktury. Cilem
prispévku je struéné predstavit, pro¢ se Svycardm podafilo zvratit Upadek zajmu o Zeleznici
po rozmachu individualni dopravy, a ukazat, Ze ani v soucasné dobé neusnuli na vaviinech,
ale postupné svlj systém dale rozvijeji. Z koncepcnich prvkd je predstaven koncept
integralniho taktového jizdniho Fadu (ITJR) Bahn 2000, s nimz jsou koordinovany viechny
infrastrukturni projekty a hlavni prvky financovani systému, véetné ptispévku od silni¢ni
dopravy. Ztechnickych prvk( je predstaven systém déalkového fizeni a podpora
dispecerskych zasahl navody pro prvni minuty, navadéni vlak(i do bezkonfliktnich tras
vredlném case, zabezpelovaci zafizeni na miru potfebam provozu. Nedilnou soudasti
Svycarského Zelezni¢niho Uspéchu je také celostatni provozni, stavebni, technickd a tarifni
integrace Zeleznice a ostatni verejné (i individualni) dopravy. Dulezitym faktorem Uspéchu
vsech zminénych opatreni je nalézani konsenzu mezi rdznymi aktéry, kontinuita a politicka
podpora kvalitni koncepce verejné dopravy a pfizplsobeni legislativy a predpisQ

pozadavk(m na atraktivitu verejné dopravy a efektivitu provozu.

Support for Railway Transport in Switzerland

The Swiss are European champions in rail ridership and in number of trains per line-
kilometre. The presentation briefly shows, why the Swiss succeeded in reversing of descend
of the demand for railway when car ownership boosted. However, in present, Swiss improve
their railway system as well. Key conceptual elements of the system, such as Integrated
Periodic Timetable (IPT) concept Bahn 2000 (which all infrastructure projects are
coordinated with) and main elements of financing the system (including road transport’s
contribution), is presented. Then key technical components of the system are presented:
remote traffic control centres with dispatching support for the first minutes, real-time train
rescheduling system and signalling system which is tailor-made for operational needs.
Aninseparable part of Swiss railway success is a state-wide operational, infrastructural,
technical and tariff integration of railway and other public (and even individual) transport.
The important factor of success of all measures mentioned above is a successful consensus

between all stakeholders, continuity and political support of well-prepared concept of public
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transport system and adjustment of legislation and regulations to requirements of public

transport attractiveness and operational efficiency.

2.8 Radek Dvorak (CD)

Trendy v osobni dopravé

Prezentace o trendech v osobni dopravé je rozdélena do dvou zakladnich ¢asti. V prvni z nich
je popis investic, které od roku 2008 byly smérovany do rozvoje Zelezni¢ni osobni dopravy
Ceskych drah, a.s. (CD), véetné uvedeni nejzasadné&jsich z nich. Pro rozvoj samotné zelezniéni
dopravy z pohledu dopravce je vSak podstatnda nejen kvalitni dopravni infrastruktura
a moderni vozovy park, ale mezi trendy posledni doby patfi silnd orientace na zakaznika
a rozpoznani jeho cestovniho chovani. Proto jsou ve druhé ¢asti prezentace shrnuty zakladni
trendy v oblasti poskytovani sluzeb zakaznikdm, na které se musi dopravce zamérit a které
v dnesni dobé Uzce souviseji s modernimi technologiemi. Mezi ty nejzasadnéjsi — rozhodné
z pohledu CD — patii standardizace prepravnich sluZeb, jejich ocekdvatelnost, vérnostni
programy a predevsim rychlé a jednoduché odbaveni (mobilni aplikace, mobilni eShop),
idedlné doplnéné o nabidku doprovodnych sluzeb pred zahajenim cesty, v jejim prabéhu

a v cilové destinaci.

Trends in Railway Passenger Transport

The presentation on trends in passenger traffic is divided into two main parts. In the first
part there is an overview of the investments which have been realized since 2008 in order
toincrease the quality of rail passenger coaches including the description of most
fundamental ones. However, for the development of the railway from the point of operator
it is important not only high quality transport infrastructure and modern fleet, but the strong
customer orientation and recognition of his travel behaviour. Therefore, the second part
of the presentation summarizes basic trends in customer service and expectations on which
the operator must focus on and which are closely related to modern technologies today.
The most significant identified challenges for CD are standardization of transport services,
their predictability, loyalty programs and especially fast and simple checking (mobile
applications, mobile e-Shop), ideally complemented by an attractive range of additional

services before starting the journey, during the journey and at the destination.
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3 Zavér

Zavérem je mozné konstatovat, Ze zvolené téma workshopu, tj. ,,zvySovani kapacity trati“
a navazujici téma ,,zvySovani rychlosti na Zeleznici“ Ucastniky workshopu skutecné zaujalo.
Témata se totiz dotykaji kazdého z nds pfi vyuzivani Zelezni¢niho systému. Chceme byt
na misté uréeni rychle a véas. Pfednasky naznacily fedeni obou témat v ramci Ceské republiky
a priblizily zplsob, jak jsou tato témata reSena vramci Evropy a ve svété. K vysoké urovni
workshopu pfispéli kvalitnimi prednaskami vsichni prednasejici. Na zavér byl vysloven névrh,
Zze by bylo vhodné workshop po néjaké dobé zopakovat s cilem zjistit, jak se podafrilo

planované zaméry naplnit.

Workshop byl ukonéen exkurzi po Zkusebnim centru VUZ Velim, v rdmci které si ucastnici
prohlédli halu pro pfipravu zkousek, dynamicky zkuSebni stav pro testovani jednotlivych
komponent Zelezni¢nich kolejovych vozidel a hlavni budovu zkusSebniho centra, kde byl

Ucastnikiim exkurze predveden model kolejisté celého zkusebniho centra.

12



Publikace neprosla jazykovou Upravou. Za jazykovou a obsahovou spravnost odpovidaji autofi
prispévka.

Soucasti sborniku je datovy nosi¢ CD, jenz obsahuje pfedndsky z workshopu.
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