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Abbreviations
AT e, Austria
ATQ.....ovvveeee Automatic Train Operation
CEE............... Connecting Europe Facility
CR.eenn Czech Republic
DE......ccccuninn! Germany
ERTMS.......... European Rail Traffic Management System
ETCS.............. European TrailControl System
FRMCS.......... Future Railway Mobile Communication System
GSMR............ Global System for Mobile CommunicationRailway
HSL.......cceed high-speed line
INDUSI/PZB...Traincontrol systerrused in DE and AT
LS. Limited Supervision
LVZ LS........... train control systemused on the territory of the Czech Republic and Slovakia
NIP....oooo National Implementation Plan
NSA...ccooiinnne National SafetyAutority
OBU ....ccoeeeene on board unit
OPD....cccoenn. Operational Programme Transport
PLoiiiien Poland
RBC......cocuuee. Radio Block Centre
RMR......cccc..... Railway Mobile Radi(lGSMR and FRMCS railway communication systems)
RS................. rapid services
SFDI....uuunn... State Fund for Transport Infrastructure
SKiieeee Slovakia

SRD TRS....... radio dispatching network tracksideradio system

SRV....ccocd radio train dispatchingetwork

TENT...ccceenn. TransEuropeanTransportNetwork

TSkl technical specifications for interoperability

TSICCS......... technical specifications for interoperabilityrelating to the ContrelCommand and

Signallingsubsystems of the rail system in the European Union
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ETCS is a Europednain Control System that has become the basic standard f@ilway trafic control,
command and signallinip European countries and mrt of the ERTM$European Rail Traffic Management
System)project together with RMR (Railway Mobile Radié&GSMR and FRMCSAlthough ERTMS is often
associated mainly with the issue of introducing interoperability into the railway environment, its importance for
the Czech Republic is mubigher. While the GSMR communication system has been installed and commonly
used on the Czech railway infrastructure and on traction vehicles for many years, thes Bm@$ow beginning
to be intensively put into operation in the Czech Republic. ETCS is a relatively complex electronic computer
system, which, however, has an incomparably higher level of functional characteristics compared to our original
train control system calledVZ L8ndprovidesa substantial increase in operational safety. It is a key prerequisite
for anyfurther technological development of the railway, its automation aligitalization The timetable for the
implementationof ETC&nd other systemswhich is included in this document, will also become a guide and
motivating factor for the railway industry when planning capacities and resources fapteming period.

ETCS is a tradontrol system that allows the driver to be given the detailed information needed to control
the train and to continuously check that the driver is driving the train safely preeiselydefined section of
track, as far as the point wherfts movementauthorisation ends (e.@ traffic signallingdevice with a signadt
dangei'. ETCS ensures that the train stops before this point even in the event of driver failure (oversight, medical
disability) and also checks that the maximanthorizedspeed is not exceeded during thigin movement In
this respect, ETCS represents a fundamentally new functional and safety approach, different from the existing
train control systemused on the railway in the Czech Republic. The existing systems from the 1950s were not
able to ensure safe control of compliance with stopping the train before a specified point or not exceeding the
authorizedspeed, and European Union legislatimes not allow them to be developed furthdt would also be
technicallydifficult to adapt a national systerto a comparable level to ETGS8though technically advanced
electronicsignallingequipment currently exists in the Czech Republic, its primary purisasessecure theroute
for the train. This is key preconditiorfor ensuring safe operation, but there is still one essential function missing,
namely the safeontrol of thetrain movement andof any error by the driver in following the instructions (for
example their failure to obeythe signalat dangej). The situation in the Czech Republic is more complex in this
respect than in many other countries, as the issue of controlling the safe movement of trains and their control
by the driver has been dealt with for a long time and relatively advanced sy$bethss pupose were developed
decades agoThe safety aspects of ETCS implementation in the Czech Republic are primarily addressed in the
materialPlan of Modern Train Control System on the Czech Railway Netingrlementation of ETC®hich is,
however, strongly interlinked with the National ERTMS Implementation Plan.

TheETCS consiststhie tracksidepart, which is part of theailway infrastructure, anthe on-boardpart (on-
board units) installed onrailway vehiclesControl of compliance with th&ain stop commandand compliance
with the maximumauthorizedspeed is carried out by means of information transmitted frivackside ETCS
on-board ETC8ia specific devices on the trage called Eurobalises, aia RMR It is clear from the above
description that both parts must be available and fully operational and must communicate with each other.

in specific cases, where the infrastructure requires it, a low{reno) release speed value may be used, where the train is emergency
braked when the end of the movement authorisation is reached. In the case of ETCS STOP implementation, the gdfiatoremgency
braking is always ensured when the train passes a defined point (end of the movement authorisation).
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Therefore, in order to guarantee the correct functioning of the entire system and to ensure all of its-safety
enhancing functionsit is absolutely necessary to equip all vehicles running on the line equipped with ETCS
tracksideelements with functional ETCS-board units Anytrain not equipped with ETCS would becontbreat

not only to itself but also to all other trains on the line around it (in front of it), even if these trains are equipped
with ETCS and run safely under its supervision. At the sameaimtechnically and functionally advanced train
control equipment such as ET@8ist be implemented on optimised infrastructure to the maximum extent
possiblen order to make proper use of its features and minimise any limiting effects on the capacity of the route.
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The Czech Republic withnsitionto Class A, ATO and interoperable train detection systems gradually, with
a view to an efficient and sustainable introduction of these systems, especially in relation to the related
upgradingof the infrastructure, but also with regard to the introduction of ETCS and RMR, taking into account
the higher level of safety, which is not sufficievith the existing Class B systems and does not reflect the current
needs of the railway system.

2." %. %2!, $%3#24 (0% %3BHNB5! 4) /

2.1. Description of the context of Class A systems, ATO andlrain
detectioné

2.1.1. Current state of implementation of Class A, ATO andQrain
detectiono

Current state of implementation of Class A traarotection system

Currently, almost 2O0Okm of lines are equipped with ETCS, with ETCS L2 (1,098 km) and ETCS STOP (98 km)
application levels. However, the length of lines on which ETCS is currently being implemented or is under
development far exceeds these figures.

The Commission Implementing Regulation (EU) 2017/éherEuropean Rail Traffic Management System
European deployment plasets out mandatory dates for the implementation of ETCS on selected European
railway lines. The Czech Republic, in accordance with Article 3(2) of Commission Implementing Regulation (EU)
2017/6 on the European Rail Traffic Management System European deployment hdan notified the
Commission of delays the deployment oERTMS/ETCS on certain sections of theTTEdte network corridrs.

The section on which the deadline is still not met is the section Kralupy nad Vikavaui Ny | -Berhano S Y
state border, where the delay is due to the overall technologigajradingand the difficult tendering of the
contract for the design and implementation of this constructiaswell asthe section AdamovBrno-a 2 RnjA OS =
where it is due to the complexity of the preparation of the Brno railwage.

C For a mapshowingthe current state of ETCS deploymensee Annex 1.

C For a tableshowingthe current stateof ETCS deploymentsee Annex 2.

9
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Current state of ATOdeployment

The trackside part of the automation system for vehicle control fulipmpliant with the Commission
ImplementingRegulation (EU) 2023/1695 of 10 August 2023he technical specification for interoperability
relating to the controlcommand and signalling subsystems of the rail system in the European (haminafter
referred to as "CCS TStgsnot yet beendeployed in the Czech Republic. On selected lines of the Czegayrail
network and on selected vehiclghe automatictrain operationsystemAV\Vis used, which allows optimising the
train's movementbased on knowledge of the line, vehicle and timetable parameters, guiding the train to a
specified speed, target braking to a predetermined location and minimising energy consumption during the
train's movement These functions are not subject to the operation of the tragmtrol system and theAvV
system can operate completely independently of the tragmtrol system (applies to both Class A and Class B
systen), so that even in the event of a failure of the traiontrol system, the system does not switch off. From
a safety point of viewAVV reduces the driver's workload (routine activities) and thus allows improved
monitoring of the situation on the track in front of the train. In terms of energy consumpAgiv,allows energy
to be saved by optimised driving (limiting acceleration during starting, using coastingdvViheses magnetic
track information points and/or geodetic information points for its trdokation function. No othr elements
are required on the track side of t/V. The track map is prstored in theon-board partof the system. It is
foreseenthat AvVcanbe interfaced withon-board ETCB8sing information from ETC8\YVover ETCS) and that
magnetic information points are removed from thackside pars.

The AVVis therefore not afully CCS TSI compliant Automated Train Con&dl) system, which is fully
compliant with Class A of the current CCS TSI, and is thus among the original national systems. The experience
from the operation of AVVs can be used to a certain extent when building an ATO in the Czech Republic, but the
philosophyand requirements foan ATO as specified in the CCS TSI will always have to be met.

Current stateof Class A radio system deployment

In the Czech RepubliGSMRis continuously beingleployedon the main transit linesvithin the deadlines
set by European regulationen other lines undergoingipgradingand according to the needs of radio system
development At present, GSMR isdeployedon almost2 700 km of lines, mainlJENT network lines.

C For a mapshowingthe current stateof Class A radio system deploymensee
Annex 3

C For a tableshowingthe current stateof the implementation of the Class A radio
system- see Annex 4
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Current state ofleploymentof TStcompliant train detection system

Replacement ofhon-interoperabletrain detectionsystemwith TSlcompliant systems shabe carried outn
connection with the upgrading aiignallingequipment at the relevant stationdirfe section or with the overall
renewal (upgrading) of the infrastructure.

Theline sectiondisted in the Annex have been assessed as a whole. Therefore, if there is even ene non
interoperable means of train detection on a given (often very lasge}ion the whole section is listed as non
interoperable. Sections containingieans under a spda case(section 7.7.2.10 of the CCS TSI) are also
considered as nointeroperable.

The current state of the art of train detectiosystemis based on several decades of development and
construction of thecontrol equipment of which thesystemin question is a partThe methodology for the
assessment was the version of the ERA/ERTMS/033281 document issued lyadheal Union Agencyfor
Railwaygversion 5.0 of 2023). The replacement procedure for new fulbgdiBpliantmeansmainly reflects the
upgrade procedure for larger assembliescoftrol equipment, in the past in some cases it was also carried out
separately (e.gEMCstructures). In the case of the structures being prepared within the scope of the CCS TSI
2016, only interoperable train detection equipment fully compliant with the TSI requirements is degihayed

C For amap showing the current stat®f deploymentof TSlcompliant train
detection - see Annex 5

C For atable showing the current statef deploymentof TSicompliant train
detection - see Anne6.

2.1.2. Benefits in terms of capacity, safety, reliability and performance

The main benefit of the introduction of ETCS in the Czech Republic is, tedidé®sng interoperability and
a possible increase in capacifgspecially in its second application legehsisting ofnfrastructureoptimising,
primarilyan increase in the level of safety of railway operatiobnlike the current national traioontrol system
(hereinafter referred to as "LVZ LS"), ETCS safely controls the driver (maximum permissible speed, compliance
with the signalat dange) and in the event that the drivdrils toreact adequately, it intervenes in the control
and stops the train.

Anticipatedbenefits:

1 Interoperability - ETCS as a unifiesignallingsystemwill eliminate the need to install individual
national control systems on vehicles anttackside in the future. Thiswill help to facilitate
international transport and reduce costs foailway undertakingsand infrastructure managers
However, stabilisation of specifications abeltter management by the Elhust be provided

10
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1 Monitoring of compliance with speed and any other restrictions on the trackETCS cado more
than juststop a traindisregarding a signal danger- it can monitor compliance with thpermitted
speed, while the national system cannot prevent these dangerous events.

1 Fewerincidentsmeans increased transport reliability and reduced societal costs caused by incidents
(e.g. elimination of train delays on the network caused by incidents and their consequences and the
resulting direct and indirect costs on the part of thérastructure managerrailway undertakingind
railway customers).

1 Lower investment cost$or controllingwith optimised equipment of lines with ETCS only (costs of
building parallel systems that would have to be implemented will be redudgg)harmonising
technical requirements and interfaceETCS will allow more competition in tbentrol technology
market, which will also lead to lowgrices for infrastructure constructian

T When ETCS L2 is implement@utluding infrastructure optimisation (so called "with benefits")
directly for the exclusive operation of trains under ETCS control, and prospectively also when ETCS
L2 is implemented withouphysicalkections ETC8an help increase capacity

Similarly, RMR brings much greater reliability compared to the natilaals B radio system (SRD T®iSth
has implications for the performance of the whole rail system, as well as its capacity and safety.

11
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Tablel Anticipated benefits of ETCBnplementation

Benefit: Systemic impacts Social impacts Stakeholders
Interoperability Facilitating the movement of traing More trains in international| Infrastructure managers railway
across borders assuming| service. undertakings customersshippers
stabilisation of specifications ani passengers.
improved project managemen
across the EU. Lower infrastructure structures
costs

Harmonisation ofinterfaces and
increased competition in the
control technologymarket.

Capacity Increased capacity on ETCS L2 lii More trains on ETCS L2 lines w| Infrastructure managers, railwa)
with benefits. benefits. undertakings, customers, shipper;

passengers
Safety Fewerincidents caused bignoring | Fewerdead or injured personsn | Infrastructure managers, railwaj
signalsat dangeror exceeding the| the railway. Improved public undertakings, customers, shipper;

maximum permittedspeed. perception of railvaytransport. passengers
Reliability Fewerincidents affecting the time Better public perception and| Infrastructure managers, railwaj
of stoppage or restriction of traffic| competitiveness of raifay | undertakings, customers, shipper:

transport. passengers
Performance Increasing speeds above 160 km| Better public perception and| Infrastructure managers, railway

or increasing speeds by introducir| competitiveness of raay | undertakings, customers, shipper:
new speed profiles within ETCS. | transport. passengers

2.1.3. Current mandatory requirements for the onboard part

No specific requirements apply to then-board pars of ETCS corresponding Baseline3 according to
AnnexA of the CCS TSI.

2.1.4. Current state of deployment of on-board CCS subsystems

As 0f31 March2024, according to the data of tHéSA approximately 734 vehicles were equipped watir
board ETC®f which approximately 568 are already equipped with the systemed on) and retrofitting of
other vehicles is ongoing (e.g. series 471, 680, etc.). In addition, other equipped vehieaiésayf undertakings
registered abroad are available for operations on the territory of the Czech Republic beyond this number

By the end of 2025, it is expected that about 1,000 vehicles equipped with ETCS will be available; by 2030,
this number is expected to increase to more than 2,000 vehicles.

12
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2.1.5. ESC/RSC type information in relation to lines and activities for the
purpose oftrackside and onrboard integration

ESC checks are developed and issued by the relevant infrastrunturagerin the Czech Republic where
necessary. The competence of the individual sets of ESC checks for specific lines is indicated directly in the
relevant document. ESC checks are provided and discusse&R#ih accordance with the procedure in Article
4.2.17.

Furthermore, it may be necessary to afiither requirements for RSC checks related to the compatibility of
the onboard andracksidepart of the RMR, especially for ETCS data transmission. The RSC test is defined by the
instruction{ ¢ tt5 HKkHAMNIE AdGa AYUGNRRdAzOGAZ2Y Kl a 0SSy y20AFA
currently underdiscussion

2.1.6. Information on crossborder lines

Crosshorder lines are equipped with Class A systems in close cooperation with the neighbouring country.
Details of the individual lines are givensinfficient detail in the relevant maps and tables

2.1.7. Information about nodes

The ETCS equipment at railwagdesis shownin the map in Annex,lthe equipment of lines wittGSM R at
railway nodesis shownin Annex 3 and the equipment of lines with -EBmplianttrain detection systemst
railwaynodesis shown iPAnnex 5.

2.2. Class B systemsbackground
2.2.1. Current state of Class B systems

Traincontrol equipment

The LS linear traiprotection system currently used only in the Czech and Slovak Republics, iscafmagity
linear train protection systemusing a frequency pulse code for the transmission of information between the
station ortrackside controldevice and theon-board partof the national traincontrol device on the railway
vehicle. The track circuits for transmitting the train protection code on the lines wheresybtemis used are
considered to be part of the station anchck control equipment. The station anttacksidecontrol equipment
shall provide simplifiegignallingnformation via the national traiprotection system LS at the next main signal
or warningsignal This is &£lass B systeraccording to the Technical Specification for Interoperability relating to
the ControlCommand andsignallingSubsystems of the Railway System in the European Union (hereinafter
referred to as CCS TSI) for the Czech Republic.

13
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Basicparametersof a Class B system

Data transfer to trains:

f
f
f

carrier frequency 75 Hz or 50 Hz
100% amplitude modulation
4 codes defined

Display for the driver:

1 cab signalling
1 signalaspecs: green light, yellow light, yellow intermediate ring, red light
Supervision:

1 individual codes are evaluated as enablindjmiting in relation to the current trairrunning

91 for olderon-board pars of the national trairprotection system, the green and yellow light codes
are evaluated as enabling and the yellow intermedidtg and redlight codes as limiting

1 evaluation of the limiting code may control the requirement to demonstrate driver vigilance
(periodic or oneoff)

1 no distance controbr line speeccomplianceis implemented

Reaction:

1 emergency braking (i.equickaction braking) in the event of a lack of response by the driver
confirming higher vigilancewhen a limiting code is evaluated or a failure or absence of code
transmission

1 emergency braking (i.@uickaction braking) when the direction of travel of the vehicle is assessed

as not being in line with the direction lever position.

In the Czech Republic, thieDUSI/PZBystem is also used marginally in the short border areas between the
state border and the first border crossistation, which is a point traifprotection system used, among others,
in Austria and Germany. Due to the scale of this train protection system, its importance in termsovktia#

concept is minimadndtherefore this document does not deal with this system further.

C Class B traiprotection systemmap - see Annex 7.

C Class B traiprotection equipmenttable - see Annex 8.

14
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Remaining service life of Class B train protection systems

The remaining economagervice lifeof the tracksidepart of the national train protection system is difficult to
quantify due to the fact that the code transmission circuits are an integral part of the statisaaksignalling
and train detection system. Economically, therefore, in terms of monitoring tangible fixed assets, it is not a
separate item but an accumulated value linked to a larger functional unit.

At the same time, with regard to the requirements of the legal regulatinriee Czech Republic, in particular
Decree No. 173/1995 Coll., as amended, the operation of train protestistem or the transmission of signals
from the signallingequipment to the train, is necessary for trains travelling at speeds higher than 100 km/h.
Therefore,the possible switching off of thacksidepart of the national train protection systerfor speeds
higher than 100 km/hwithout the simultaneous introduction of exclusive operation of trains under the
supervision of the ETCS system wailghificantly affect the overall safety of railway operation and, in the case
of passenger transport, also train running times.

Class B radio systems

The SRD TRS national radio systsmuesigned for duplex communication between the driver of a moving
train and thedispatcher ortrain dispatcherusing the line network along the line. In terms of capacity, safety,
reliability and remaining economic life, it is dependent on the state of technology and the requirements of the
time of the system's inception, dating from the first half of the 1990& $RD TRS meets the basic requirements
for duplex voice communication (transmission of ordinary and emergeadlg), allows the transmission of
routine commands and announcements, and is equipped with both general and addressable emergency train
stopping capabilitylt is a Class B systeatcording to the Technical Specification for Interoperability relating to
the ControlCommand andSignallingSubsystems of the Railway System in the European Union (hereinafter
referred to as the CCS TSI) for the Czech Republic.

Basicparametersof Class B radio system
Frequency:

1 450 MHz, with a channel width of 25 kHz

Features:
1 duplex operation, also allows seihiiplex
I address and general STOP
1 analogue system with tonsignallingn the voicespectrum according to UIC 7531
1 interoperable according to UIC 7531

Power:
1 upto 10W (6W transmitter, 10MZIRRN 2 ¢ permit)
Sensitivity:
1 coverage is RV on the vehicle antenna, real sensitivity of the radios is aroure\0.5

The 150 MHz simplex communication systethereinafter also referred to as "SRWjovides radio
communication on selected lines (usually lines of regional character) betweerathelispatcheior dispatchej
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and the driver, only within the range of the base radio station located in the relexgeration pointySRYV radio
network), and also the communication of employees involved in the operation wfagitansport in local radio
networks.However, this is not a Class B radio systerithin the meaning othe CCS TSI

C Class B radio system and SRV radio systeap - see Annex 9.

C Class B radio systetable - see Annexl.0.

Remainingservicelife of Class B radio system

The existing radio networks are alreauyarthe endof their operational life and, as they are no longer being
built, their further development and the development of new components within the supply business has also
been discontinued. An accurate quantification of the economic lifetime is not posside g¢ine range of
components in operation.

As a result of the introduction of the GSRIsystem, the operation of class B radio systems on the lines in
question is being discontinued, which results in the creation of me@ntoriesof functional radioccomponents
of the systems. These stocks are usable and are used to replace obsolete elements and systems that need to be
replaced due to failure. As the RMR systems continue to be built, inventories of functional system components
will growand continue to be used for replacement arehewalof functional systems in the future.

2.2.2. Measures taken to ensure free market conditions

For class B train protection systems operated in the Czech Republic, atidasrd pars are available from
0KS YIFydzFF OGdzNENR ! ¢5 tNIKFEYX adNWP2ed 6aeadsSYy [{ncZI NB
system).

Specific Transmission Modules (STMs) with proven integration avitboard ETC%re also available.
Specifically, these are the MIREL VZ1 and MIREL STB devices from HMH, s.r.o. Bratislava and the STMLS product
2F 1.5 tNIKFY APNW2e Ly (GKS OFasS 2F aLw9[ +%m FyR al
standardisedriterface within the meaning of Article 4.2.6.1 of the CCS TSI Annex, and the equipment does not
impose any additional requirements on the Cort@dmmand andignallingrracksié Subsystem implemented
without the use of a standardised interface within the meaning of Article 4.2.6.1 of the CCS TSI Annex.

Due to the fact that Class €8gnallingwill not be renewed or extended in the Czech Republic and will be
switched off andphased outon lines with ETCS exclusive operation, the need for ClassbBard pars and
STMs will decrease.
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3.1. Technical Transition Strategy for the ETCS part

Considering the scope of the existing ClagsiB protection systemwhich is mainly extended on lines where
the mandatory implementation of ERTMS is based on Regulation (E202MA 6790f the European Parliament
and of the Council of 13une 2024n Union guidelines for the development of the traBaropean transport
network, or on some lines the deadlines are also based on Commission Implementing Regulation (EU) 2017/6 of
5 January 2010n the European Rail Traffic Management System European deploywreen the technical
transition strategy on these lines can be dividetb the followingareas

Fitting ETCS ofboard units to vehicles

It is the full responsibility ofrolling stockowners or operators to equip their vehicles with ETad$hoard
units. In particular the dates forthe introduction ofexclusive operation of trains under ETCS supervision on the
lines concernedare a guide for théfitting of vehicles. Thestate, together with the EU provides subsidy
programmesgo mitigate the financial impact of vehicle fitting on operators

ETCS implementation on new higgpeed lines

Highspeedlines(HSL)nust already be equipped with ETCS in accordance witE@® T&hd in the context
of Regulation (EUno. 2024/16790f the European Parliament and of the Councill8f June 2024 on Union
guidelines for the development of thEansEuropearitransport Network.

Vehicles for higkspeedlines, or the entirerapid servicegRS system will generally be new or reouted from
lines on which the exclusive operation of trains under ETCS supervision is already in place. The number of vehicles
and the financial cost of equipping these vehicles by 2030, as set this idocument includes the vehicles that
will operate on the first Rsections.

Imagel Map of upcoming and undereview rapid services

Karlovy Vary
-
-

Pardubice Katowice

RS1

Winchen

Jihlava

Ceské Budéjovice

(o]

Wwien Bratislava
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Implementation of ETCS on the s basis with a migration period

This strategy was applied especially in the early stages of ETCS implementation on sections I, Il and Il of the

transit railway corridor. Similarly, it will also bappliedin the implementation on sections of Trangtailway

Corridor IV angdin the future, itwill be applied rather marginally. Othese lines the existing Class B train
protection systemwill coexist with ETCS for a certain period of timhile the period between the start of ETCS

and the start of the exclusive operation of trains under ETCS superigsiferred to asthe migration period.

On lines where the train protection system is not yet installed,ribe/ly installed ETCS systaviil be the only

train protection systemand on selected linest will be possible tarun trains temporarily without this train
protection system under the conditions laid down in Decree No 173/1995 Coll.

Class B system / running without train protection

Y
migration period

Positives of the implementation strategy:

1 relatively fast,
1 relatively cheamt the timeof ETCS installation

Negatives of the implementation strategy:

9 technologically inappropriate combination of the negatives of the exidtiaig protectionsystem
and ETCS (reded capacity),additional future costs and limitations of operation when converting
the line to ETCS "withenefits',

91 the necessity ofreating aninterface between the individual elements of tkentrol device (vendor
lock-in),

1 theline is equipped withedundantequipment (track circuits, signals) for the exclusive operation of
trains under ETCS supervisitma different extent depending on the specific type of line,

1 Increa®d level ofsafetyfor all trains on the line onlwhen trains operate exclusively under ETCS
supervisiorafter the migration period

Implementation of ETCS on thes-is basisvithout migration period

This strategy will be applied on sections where the existing Class B train protection %yiseviously
deployed on the linewill be removedsimultaneously within the framework &TC$mplementation with the
simultaneous introduction of exclusive operation of trains under ETCS supervision. This strategy will apply in

2]t also includes cases where a Claisia protectionsystem is not installed on the line and vehicles without
ETCS will be allowed on the line during the migration period, which will not be under the supervision of a Class B
train protectionsystem at the same time.

31f a Class Bain protectionsystem has not been installed on the line, the exclusive operation of trains under
ETCS supervision is introduced by the ETCS system being put into routine operation.
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particular on lines where no majaspgradingis planned The strategy will be used, for example, for the
AYLE SYSyGrdAazy 2F 9¢/ { -2 ¥ N¥FHNS [ forkaB & rul, Nibghhid@Sailways. a 2 NI @S

Class B system / running without train control ETCS

Positives of the implementation strategy:

1 relatively fast,
1 relatively cheamt the time of ETCS installation
1 aleapforwardin the level ofsafety.

Negatives of the implementation strategy:

1 technologicallyunfortunatecombination of the negatives of the existitrgin protectionequipment
and ETCS (reduction of capacitgfditional future costs and limitations of operation when
converting the line to ETCS "with benéfjts

1 the necessity ofcreating aninterface between the individual elements of theain protection
equipment(vendor lockin),

1 theline is equipped withedundantequipment (track circuits, signals) for the exclusive operation of
trains under ETCS supervision

Implementation of ETCS in the exclusive operation of trains under the
supervision of this system in connection witime upgrading(without a
migration period)

This strategy represents an advanced approach to ETCS implementation with partial or complete line renewal
or line upgradesThis approach will be applied for example on theting I-52 Y | fBno-$ njS.NB @

ETCS

Class B system / running without train control

" Line upgrading !

Positives of the implementation strategy:

1 moreefficient use of thdine capacity,
1 efficient use of invested funds,
1 fewerexternaltrackequipmentneeded

Negatives of the implementation strategy:

1 coordination of construction on individual sections in terms of time avaderialis required
i time-consuming preparation of the construction (due to the linggrading.
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Implementation of ETCS in the exclusive operation of trains under the
supervision of this system in connection witipgradingof technologies on
the line (withouta migration period)

This strategy represents an advanced approach to ETCS implementation with partial or complete renewal of
the train protection equipment on the line, often due to the end of its economic life. This approach will be
applied, for example, on the Kralupyad Vitavou 5 S6 Ny aSO0GA2y s gKSNB adzOK AYLX S
essential prerequisite for enabling the passage of a larger number of trains in the period when the new high
speed line in the Pragud_ovosice section is connected.

Class B system / running without train control ETCS

'Upgrading of technologiés

Positives of the implementation strategy:

1 moreefficient use of thdine capacity,

1 efficient use of invested funds,

1 fewer track equipment needed

1 technology replacement dhe end of life = higher reliability.

Negatives of the implementation strategy:

1 acostliersolutionat the time of implementatiordue to thecomplexupgradingof technologiegbut
more efficient in terms of further operation, maintenance afiedver closures of traffiy

1 needs to bemplement as avhole,

1 more timeconsuming preparation (coordination of activities required).

Technical variants of ETCS

In the Czech Republic, the following application levels and technical variants of thér&kSi€epart are
monitored:

ETCS variant | Basiccharacteristics

L2 - Line trainprotection system, ensures that the end of movement

(in "without benefits" and authority is not passed, completely monitors the not overpassing of
"with benefits" versions) authorized speed for all defined speed profiles

- Radicblock control panels connected to the control system (with two
way communication, or integrated), only newitchable Eurobalises

- The target option, also referred to as the "with benefits" option, includ
other related infrastructure improvements:

- Track section lengths are optimized with respect to the require(
(usually highest) throughput, as they are not limited either by a
uniform stopping distance or by the prescribed visibility of signa

- Only ETCS Stayarker and ETCS Locatioarker with additional
lights (without red light) shall be established)
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- Operation of trains without an ETCS-ooard unit is not possible
in this case in normal operation
- Maximum speed with no limit
- Onboard unit version according to specification set 1 (Baseline
of the TSI CCS and higher

L1 - Spot trainprotection system, ensures that the signal at danger is not
passed, fully supervises that the authorized speed is not exceeded fo
limited number of speed profiles

- Switchable and noswitchable Eurobalises, including line electronic ur
(LEU) in the trackage

- Conventional signals with red light

- Max. speed up to 160 km/h

- Onboard unit version according to TSI CCS Specification Set 2
(Baseline3) and higher

L1 LimitedSupervision - Spot trainprotection system, ensures that the signal at danger is not
passed, limited supervision of not exceeding the authorized speed fo
limited number of speed profiles

- Uses switchable and neswitchable Eurobalises including Line Electrol
Units (LEUSs) at all magignals

- Conventional signals with red light

- Max. speed up to 120 km/h

- Onboard unit version at least according to TSI CCS Specification Se;
(Baseline 3) and higher

Stop - Provision of emergency braking of a vehicle equipped with an ET-CS
board unit in the event of its unauthorized passing of a signal at dang

- It uses standard noswitchable Eurobalises and switchable Eurobalise
at all main signals, controlled by line electronic units (LEUs) capable
transmitting the corresponding data telegrams in accordance with the
TSI CCS

- Max. speed up to 100 km/h

ETCS L@ infrastructure optimised for maximum capacity utilisatioriWith benefits") will be implemented
on all lines on which ETCS implementation is being prepared and implemented as part of an infrastructure
upgrade or a complete upgrade of the contmmmmand andsignallingsubsystem, and on which no migration
period isanticipatedunder this Plankor other lines with ETCS L2, it is important to ensure that the infrastructure
is as ready (optimised) as possible for the actions being completed on or shortly before the date of introduction
of ETCS exclusive operation, in order to eliméredditional demands on public funds and further closures in the
future.

In the future, aETC32without or with a limited train detection function is netiled out whichde facto
allows the partial replacement dixed block sections with moving ones, which will allde increase the line
capacity.The introduction of this level is conditionahter alia, on the safe control of the integrity of the train
within itself, by means of appropriate equipment

Forlines with lower traffic volumegusually regional or selected nationaihe preferred solution is ETCS L1
LimitedSupervision oETCS Stop, using switchable and-aaitchable Eurobalises connected via line electronic
units (LEUs) to thsignallinginterface. The designation ETCS L1 LimBegervisionj.e. Class A equipment
according to the CCS TSI, is currently in use and has resulted from consultation with the European Commission
and the Eiropean Union Agency for Railwa@n lines intended for implementation of ETCS L1 LS or STOP, it is
desirableto use all appropriate investment and némvestmentprojectsto accelerate the costruction of ETCS
at the point and line level.
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The technical options proposed in this material are based on the options given by the current specifications
laid downin Commission Implementing Regulation (EU) 2023/1695. However, the mandate taribge&n
Union Agency for Railwayer the revision of the 2028/2030 specifications will include, in addition to the 5G
based FRMCS, a mandate to start work in close coordination with the European Union Space Programme Agency
(EUSPA) oBTCSpecificationoperating on the basis of satellite navigation systems, which should allow ETCS
to be implemented on less busy lines more cheaply and efficien®yce the specifications for such a technical
solution have beemgreed and approvedsuitable lines for thiapproachwill be identified and the Plan will be
updated. This will ensure that the ETCS deployment is always kept up to date with technological progress in
control and communication technology. The provisional expected date of publication of the relevant
specifications is 2028.

In the context of construction work on projects where ETCS is planned to be installed or has been installed in
the past, priority will be given to uniform traffa@ontrol during construction by meansompatiblewith ETC®n-
boards. Thereforeduringinfrastructure closureson ETCS equipped lin&STC8lementswill be used to increase
the level ofsafetyin an operational manner. The idea is to use the high leveténétration ofvehicle equipment
with ETCSon-board pars to create a poinbased train movement control system, basedentirely on
interoperable technology the use of Eurobalises.

In view of the considerable public funds spent on the reconstructionupgtadingof the railvay network,
this must not be frustrated. At the same time, the length of the closuessilting from further followup work
to retrofit the lines with the ETCS systamust not be increased unnecessarily. It is therefbighly desirable
that any action concernintgain protectioncontrolequipment should include the simultaneous construction and
commissioning of ETCS atitht ETCS should be commissioned at the esaime as other components of
signalling(interlocking)equipment

In general terms, it is advisable to coordinate the implementation of ETCS and/or the introduction of
exclusive operation under its supervision with its electrificatiofpossibly with other investment and nen
investmentprojectson the infrastructure), which will make it possible to achieve synergies with newly acquired
vehicles operspectivetraction that will be ETG&quippedfrom the factory. On the other hand, however, there
are also cases of lines where the deployment of diesel vehicles equippedEXi@S is foreseen before
electrification. In this case, on the other hand, it seems advisable to provide the ETCS equipment on the line at
an earlier date

In this context, ETCS for rwadly in the Czech Republic can act adrizer/catalystfor technological progress
in general. Particularly in the case w@bgrading projectstogether with the electrification of the lines, or the
conversion of the traction power supply from a 3 kV DC power supply system to a 25 kV/50 Hz AC power supply
system, it will bring better conditions for increasing speeds, for the passage of heght frains and for dense
passenger traffic.

Exclusive operation of trains under ETCS supervision

Analyses and operational experience have clearly shown tiratsimultaneous operation of vehicles
equipped and not equipped with ETCS will not allow an adequate increase in safietywill it allow to eliminate
the limitations of the railway capacity, reducing the operating costs ofitfrastructure manager andailway
undertakings A train without ETCS on the line becomes a threat not only to itself but also to all other trains on
the line and in stations. Such simultaneous operation of ETCS anE @ vehicles is also an obstacle to the
anticipated increase in speed above 160 km/h. It is therefore necessangke surehat all vehicles operating

22



ERTMS National Implementation Plan
Czech Republic 2024

on a given line equipped with ETCS are equipped avithoard ETCS his will establish the stalledexclusive
operation of trains under ETCS supervision the line in question.

Directive 2016/798/EU of the European Parliament and of the Council of 11 May 2016 on railway safety
defines the role of inspection bodies, which in the Czech Republic Raté&afety Inspection OfficBased on
the investigation of incidents, the inspection body issues safety recommendations, which are then binding for
their recipients In its safety recommendationshe Rail Safety Inspection Offickas repeatedly stressed the
need to accelerate the implementation of ETCS on the Czechvagilnetwork, while it is obvious that the
required safety improvement cannot be achieved without the introduction of exclusive train operation under
the supervision of this system.

Commission Implementing Regulation (EU) 2023/1695, as directly applicable legislation, gives Member
States the power to allow access to EF&fipped lines only to ETGRjuipped vehicles so that existing
national systems can be decommissionetihe introduction of exclusive operation under the supervision of
ETCS is not only a fulfilment of the above requirementtbe Commission Implementing Regulation (EU)
2023/1695in the Czech Republibutabove all a measure to increase the safety of railway operation in relation
to the relevant provisions of Directive (EU) 2016/798 of the European Parliament and of the Council on railway
safety.

The introduction of the exclusive operation of trains under ETCS supervision will be launched on the first
sections(selected sections of |, Il andTRANSIT RAILWAY CORRIDEERIEhg in2025 On the pilot section on
the line Olomouc! YA 62 @5 (GKS SEOf dzaA @S 2LISNF GA2y 2F (NI AYA
2023.

Main principles for the introduction of exclusive operation of trains under
ETCS control

Open line sections
The main criteria for setting priorities for the gradual implementation of ETCS and the introduction of

exclusive operation of trains under ETCS supervision on indiVidesiwere:

1 ETCS implementation deadlines set by European legislation, in particular:

0 Regulation (EWo 2024/167%f the European Parliament and of the Council8fJune 2024
on Union guidelines for the development of the traBaropean transport network

o Commission Implementing Regulation (EU) 2017/6 of 5 January @91ffe European Ralil
Traffic Management System European deployment plan

categoriesof lines

expected completion of planned and plannepgradingand electrification of lines or new lines,

utilization of the lines capacity

the expected date of deployment of vehicles equipped with ETE@®ard units,

statistical probability of the conditions for an emergency (number of trains passingidginal at

dange),

1 the way traffic is managed on the line.

= =4 -4 —a A

Stations

In addition to the lines (osectionsof track themselves, it was also necessary to determine the principles by
which the level of safety at stations would be increased.
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When a vehicle enters from a line not equipped with an ET@8ksideor from an ETCBacksideequipped
line in mixed traffic into aconnecting/branching statioron an ETCS exclusive liaad continues regularly (in
particular in passenger or freight service) on the ETCS exclusivehéngehicle shall be equipped wlit a
functional compatible ETCShéboard unit and it shall always be active.

When a vehicle enters from a line not equipped with an ETE& kside part into a connecting/branching
station on a line with exclusive ETCS operation and in occasional cases outside regular passenger or freight
services, it must be driven further along the line with exclusive ETCS operation, e.ditfiog or repair or
maintenance purposesthe vehicle must be able to travel under ETCS supervision onek@igSive sections,
whereby another vehicle equipped with an ETCSoard unit may be usede.g. by coupling it to another
vehicle/train equipped with an ETCS-board unit which will take it to its destination under ETCS supervision
(arranged by therailway undertakingat their own expense). If the vehicle is equipped with a functional
compatible ETCS dward unit, the ETCS dioard unit shall always be active.

Especially with regard to the operational and economsduation of railway undertakingsand ordering
parties in equipping vehicles with ETG#-board units following a meeting between theinfrastructure
Yyl 3SN { LINghdAte MiStdy 8f ITrisport it was proposed that in the cases where vehicles are
coming from a line not equipped with an ET@&cksideunit or from a line with mixed ETCS operation to a
connecting/branchingstation on a line with exclusive ETCS operation and returning, not moving towards a
track sectionwith exclusive operation of trains under ETCS supervisitie, introduction of exclusive operation
and the associated improvement of safety in stations should bediage:

Phase I- introduction of exclusive operation of trains under ETCS supervisiopdn line sectiongnd in
selectedoperatingcontrol points, or in selectedperatingcontrol points only in some of the directions (lines).
Vehicles coming from a line not equipped with an Eff&ksidepart or from a line with mixed ETCS operation
to aconnecting/branchingtation on an ETG&clusive line and returning, not moving towards an E@¥X¢Hisive
track section do not have to be equipped with an ETCSboard unit after the date of commencement of
exclusive operation (on the main line) under the following conditions:

(a) Fortrain movementfrom aspecificline to a station, entry into the ETCS area is not implemented
by automatic switching by the ETCShward unit to level 2 when passing arrivalsignal (secalled
‘automatic entry' is not implemented) and

(b) a speed of more than 60 km/h is not permitted on angvaltrain path from that line; or

(c) such structural or technical measures are applied which prevent a train travelling from a connecting
line from endangering thé&rain movementof another train travelling under ETCS supervision on the
line with exclusive operation, including the possible continuation of tits&n movementof the
endangered train beyond the end of tlarivaltrain path.

Phase 2 introduction of exclusive operation of trains under ETCS supervision in connecting stations from all
directions (lines).

The period of Phase 1 may be a maximum of five years, after 2032 thephase safety upgrade will no
longer apply.
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Timetable for equipping lines and dates of introduction of exclusive operation
of trains under ETCS supervision

The criteria listed above wereonsideredwhen setting the timetable for equipping the lines. In setting the
dates for the introduction of exclusive operation, the dates were then limited by the following principles:

1 length of the migration period (mixed operation of trains without ETCSMtidETCS);

o0 generally as short as possible, ideally zero,

0 on nationwiderailwaysfor a maximum of 5 years;
1 linking the implementation of ETCS to the upgrading of the relevant lirsek sectiongor stations);
1 expected deployment of vehicles equipped with ETG8aard units.

When setting the dates for the introduction of exclusive operation, it was therefore necessargdosider
influences that are often contradictoryExamples include, on the one hand, myltiar (ten to fifteen years)
contracts concluded by transpodustomerswith railway undertakingsvithout the requirement to equip the
contracted vehicles with ETCS-lbboard units and, on the other hand, complixe upgrading which is already
being prepared for exclusive operation of trains under ETCS supervision (igthraeentionalsignalling with a
view to efficient use of financial resources and with regard to capacity. In many cases, the deadlines are the result
of a compromise, often conditional on tleistomerssecuring the cdinancing of the equipment of vehicles with
on-board ETCS units from subsidies.

First of all, the dates for the introduction of the exclusive operation of trains under ETCS supervision on main
lines were historically set, from which the daties other lines weresubsequentlydetermined. These lines and
deadlinesare in particular:

- Transit railway corridas| and llandtransit railway corridot L L Ay (G KS-28%Qd A 2yij Sto ] DNER ¢
1/2025,

- Transit railway corridolV in the section Ptea-2 S41S . dZRS223A0S & 2F MHKHAHC
- Transit railway corridoHtl in the section ChebBeroun by 12/2027,
- Transit railway corridoll in the section BerounPrehaas of 12/2029.

Thedeadlinesfor the introduction of exclusive operation on other lines were proposed by the Ministry of
Transport and, in particular, subsequently discussed and adjusted with indicidstaimersand other partners
to ensure an acceptable compromise between the abdeadlines

The deadlinefor exclusive ET@8onitored operationfrom January2025 on the above lines was set and
announcedby the state in 2017 to giveailway undertakingsufficient migration time to equip their vehicles.
The other dates for equipping the lines with ETCS and for exclusive operation under ETCS supervision were set
in 2021 on the basis of the materiRlan of Modern Train Control System on the Czech Railway Network
Implementation of ETC®&hich was approved by the Government of the Czech Republisiskquently sent
to the European Commission in October 2021 as a supplementary document to the previously anrieRmt4d
National Implementation PlarPrior to the elaboration of thiERTMS National Implementation Plam update
of this materialwas also carried oytipdate approvedy the Government of the Czech Republic on 5 June 2024)

The timetable for equipping the lines and theeddlinesfor the introduction of exclusive operation of trains
under ETCSupervisionup to 2033is given in Annex 2 in tabular form and in map form in Annet1 for the
horizon up to 2040.
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In many cases, thienplementation of ETC% linked to the upgrading optimisation, reconstruction and
above all, electrification othe lines concerned, and may also be linked to a new operational conceitese
cases, the introduction of exclusive operation of trains under ETCS supervision is therefore closely linked to
and limited by possible unexpectedand not controllable by the Ministry of Transport or thdrastructure
Yyl 3SN { LINhfi@dnceOefiding froynAth@ process of preparatiasf constructions in particular
processes of Environmental Impact Assessment @fld\procedures set by the A283/2021Coll. BuildingAct),
which involves participants and affected authorities whose interests, or the settlement of their interests, may
affect the overall length of preparation and subsequent implementatlarthe case of sucbonstructions it is
possible that the date of implementation of ETCS or the introduction of exclusive operation of trains under
ETCS supervision may change ovendi Such a change will be announced in due time byittiestructure
Yyl 3ISN { LintheNetwor Stafeimghhnd subsequently reflected in the next regular update of the
ERTMS National Implementation Plan

Decommissioning of a Class B system

In view of thetechnological differences between Class A and Class B systems in the Czech Republic and also
in relation to theintention of EU Regulation 1695/2023 aifid) Regulation2024/1679to phaseout Class B
systems and introduce Class A systems as soon as possible, the folpoededuresare appliedin the Czech
Republic

1) It is not permissible to put inteperationany track partof the class B system typdeS (VZ on sections
where this system has not been operated so far.

2) Inorder toensure maximum readiness of the infrastructure in terms of the usdads A systenapabilities
(optimisedblock sectiors, so called ETCS with benefjtf)e trackside partof the Class B system type LS
(LVZ])s not putinto operationin the case of constructions completed shorilyp to 1 year) before the start
of the exclusive operationnder the supervision of the Class A systéithe line is equipped with the Class
A system at the same time or if the equipment with Blass Aystem is part of the investment projec¢h
the section where the Class B system is not restomedhe case otrains not equipped with a Class A
system railway traffic will be operatedaccording to the rules of Decréd¢o 173/1995 Coll. at a maximum
speed of 100 km/Hor a transitional period untithe introduction of exclusive operation under Class A
supervision with any further measure$o be determinedaccording to local conditionsn the basis of an
analysidy the infrastructure manager

3) In allother cases, the transmission of tHélass Brain protection device codef type LS (VZ may be
restored in allother casesof actionsinvolvingits renewal up to the maximum extent to which it was
established and operated before the action started. This means that the Class B sfsi#mot be
extendedto stations, parts of stations drack sectionswhere it was not established and operated before
the action.

4) In the case where there are no changesthte infrastructure part of therrain controlinstallationon a given
sectionthat includea Class B system, it remains in operation until the introduction of exclusive operation
under the supervision of a Class A system

The increase in capacity through ETCS with benefits on the dimggioned in points 3 and 4ill be
implemented gradually so as to minimise the negative impacts on traffic associated with the necessary
infrastructure modification and at the same time in maximum synergy with other investment einvestment
activities including in the form of a statiehy-station or interstation sectiorby-section approachRegarding
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the need to optimiselocksectiors, in thefield of detection equipment, track circuits will gradualtig replaced

by axlecounters which will bring, in addition teasieroptimisation ofblocksectionlengths,additional benefits

of eliminating comp#x design ofrail stringsand undesirable interaction of track circuits with other electrical
equipment, modern traction vehicles, etc. In general, detection devices are interoperable elements in
accordance with EU legislation, therefore only TSI complidatieas should be installed

Procedure for removing a Class B trgirotection device:

AsClass Brain protection devicesvill be taken out okervicefor its operationalapplicabilityon the date of
introduction ofexclusive operation of trains under ETCS supervisiothosetrack sectionsvhere Class B has
been establishedfor the purposes of this material thdate of exclusive operation of trains under ETCS
supervisioflis the same as the date when Class B will no longer be allowed to opefie datefrom which
the Class B system will physicallydecommissionetlis thenwithin a maximum of 12 months from the date of
commencement of exclusive operation of trains under ETCS supervigpending on the progress of the
infrastructure manager

C ETCS Deployment Planning Tabgee Annexl1.

3.1.1. Basic specifications and updahg strategy

ETCSystem versions are listed in Annexzsaind 12 It is currently expected that the upgrade s§stem
versions orexisting lines whergystem version .1is appliedo version 30 and higher will be made in connection
with the migration to FRMC@& the implementation of ATO.

From 2030, at least system version 2.1 or higher without backward compatibility will be deployed for
operation of vehicles with ETCS Baseline 2 OBUs.

3.2. Technical Transition Strategy for the "Radio Systems" part

The strategy for setting up a Class A radio system can be divided as follows:

Obligation to equip lines arising from theeadlines set by legislation

Especiallyately, the priority has beento equip the TEN network with a class A radio system. At present,
most of the TEN network lines are either equipped with GSMor the implementation of RMR on thelsges
is in preparation either within m upgrading projec(e.g. upgradingof the Brno¢ t nj S NdB) @r a separate
investmentactivity (e.g. implementation of GSM 2y (1 KS f Ay SChebd Th¢ deadlifes fprithe S Y
fitting of RMR (as an elementary part of ERTMS) onTT s follow from Regdation (EUNo 2024/1679f the
European Parliament and of the Councill8fJune 2024 on Union guidelines for the development of the trans
European transport network

4"Date when ETGSly equipped vehicles are allowed to tumccording to TSI CCS
5"Date when Class B operation is not allowed any thaceording to TSI CCS

6"Date when Class B is taken out of sefvamording to TSI CCS
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Link to ETCS L2 implementation

In cases of line upgratg or the intention to implement ETCS L2, it is necessary to tramatato the driving
vehicle via RMR. Thus, in advance of the implementation of ETCS L2, or as part of the implementation of ETCS
L2, RMR must also be implemented. In the same way as the deadlines for the fitting of RMR (as an elementary
part of ERTMS) on THNines, the deadlines for the implementation of ETCS follow from RegulationN&U)
2024/1679 of the European Parliament and of the Councill8 June 2024 orJnion guidelines for the
development of the trandEuropean transport networkSome of the deadlines for the implementation of ETCS
are based on Commission Implementing Regulation (EU) 2017/6 of 5 Januaryr2®E7European Rail Traffic
Management System European deployment plan

Radio systemupgrade to next generation

As mentioned above, the existing radio networks are already at the edge of their usefytidend, as they
are no longer being built, their further development and the development of hew components within the
supplier business has also been discontinued. For this reason, a Class A system will gradually be established on
the lines equipped with Cés B. Tis technological refreshas therefore been planned with a view to both
allowing RMR to be implemented on the network in complete units, but alsoawitlew to the expected end of
life of the existing components.

Equipping lineswith no Class B radio system

Equippinglines whichhave not yet beerquipped with any radio systemith someradio system is anrgent
need Therefore, the implementation of RMR was planned with the aim of equipping the lines most congested
with railway traffic as soon as possible and also with a view to the possibility of implementing RMR on the
network in complete units.

FRMCS implementation strategy

Planning specific dates for the deployment of the FRMCS radio system, which at the moment has no TSI
defined technical specifications and no solution available on the market, cannot be done responsibly at this time.

It is expected that the pilot project will be carried out in cooperation betwidrastructure managef LINY @ I
OSt ST yA0Osz & dacwkn thefife Chomutdy Yefpityl- Getman borde(- AnnabergBuchholz).

Responsible planning of the implementation of the FRMCS system can only be done after the EU has defined
the technical specifications and clarified the financial, technical and design requirements of the project.

In general terms, it can be assumed that it will not be possible to implement FRMCS until two years after the
approval of the FRMCS technical specifications, as the availability of commercial prodtictskigsideand on
board equipment cannot be assumed at an earlier date.

C Planning for the introduction of RMR radio systertable - see AnnexL4.
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GSMR decommissioning strategy

As mentioned above, neither the technical specifications of FRMCS, as a generational successeR{o GSM
nor their interaction and coexistence withtracksideand ontboard systems are known at this time. In view of
this fact, the Czech Republic cannot at this time responsibly define a strategy for the decommissioning of GSM
R. This strategy will be determined following the approvaheffinalspecifications of the FRMCS by the EU.

3.3. Technical transition strategy for the ATOpart

The strategy for technical transition to ATO will only be possibte thefinal technical specifications diie
FRMC®ave been defined by the EU and the financial, technical and design requirements of this project have
been clarified.

3.4. Technical transition strategy for the "train detection” part

It is expected that the replacement of namteroperable train detection equipment with F8bmpliant
systems will continue to be implemented a greater extent irconnection with theupgradingof train control
equipment in the relevant stationgrck section¥ or with the generalinfrastructurerenewal (upgrading)in
partial cases wheréndividual train detection equipment is renewedSicompliant equipment will also be
deployed

3.5. Transition strategy for specific cass

A specific caséor the Czech Republarises fromthe use of EFGEpe track circuitsThese track circuits are
gradually being replaced in connection with thiegradingof the infrastructure.

3.6. Technical transition strategy for onboard CCS subsystems

Class B ofoard train protection systemsvill be phased outgradually from 1 January 2025 as the
introduction of exclusive operation of trains under ETCS supervision and the associated removal of Class B will
significantly reduce the amount affrastructure on which vehicles will be able to use theseboard systems

4.8 .1 L #) U, ) L& 242144 3). B2/ ! 208 243

Based ordocuments from thek y ¥ NI & i NHzO (i dzNB Y |- thye ltomlS& okt of théNmhpBrnent&iént ST y A O
of the tracksideETCS until 2030 was estimated. Data on the expected equipment of existing vehicles-with on
board ETCS units and information on planned purchases of new vehicles were then obtained fraitwine
undertakings This data was analysed to identify the need to secure financial resourcesfioanocing the fitting
of ETCS ehoard units on existing and new vehicles for the period up to 2030.

4.1. Implementation costsof trackside RMR

The average cost of implementing GRyer one kilometre of the raiaynetwork is currently approximately
CZK 3.2 million.
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More precise costs of implementation on the RMR network in the longer term cannot be determined at
present, as there is insufficient evidenfoe determiningthe financial requirements of the FRMCS system in view
of the as yet untimed transition to FRMCS implementatiajle the precise time horizon by which the
installation of GSMR will be completed and replaced by FRMCS cannot be determined in view of the uncertainty
of the dates for approval of the relevant specifications.

4.2. Implementation costs of on-board RMR

At the moment, the vast majority of vehicles operating on the railway network of the Czech Republic are
equipped withthe GSMRon-boardpart (radio station).

The cost of equipping vehicles with FRMCS radios is unknown, givehehais no producbn the market
due to the lack of technical specifications.

4.3. Implementation costs of trackside ETCS

The total cost of implementingracksideETCS until 2030 is shown in the table below and is estimated at
approximately CZK 32 billion. This is an expert estimate based on the knowledge and experience of the
AY FNI &0 NUzOG dzZNB Y Hrgnh tHeSpkebafatidhlbf @vestraest fprdjécis sofar and based on the
current price level (02/2024). Estimates will have to be updated periodically, primarily due to the time horizon
and the assumption of the use of (currently not yet used) technologigaleimentationsof ETCS

By2030, the busiest lines (especially naticide lines included in th@ransEuropeariTransportNetwork and
most naticwide lines) will be equipped with ETCS

These costs relate to ETCS only, and do not include further upgrades to infrastructure, stations, conventional
train controlequipment, etc.

Table2 Total costs for the preparation and implementation of the ETtE& ksidepart until 2030 [CZK million]

L2 L1LS STOP

Year , . . . Preparation and ~ Total
Preparation Implementation  Preparation Implementation . .
implementation

2024 204 1487 30 119 243 2082
2025 191 2377 48 152 93 2 861
2026 108 3197 87 838 168 4 398
2027 53 4641 107 886 189 5875
2028 56 5169 25 806 188 6 244
2029 - 5210 4 1077 124 6416
2030 - 3571 - 685 7 4264
Tota 611 25 652 301 4 563 1013 32140
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Hnancial resources required fpreparation and
implementationof the trackside parof ETCS by 2030
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4.4. Resources for the implementation oftrackside ETCS

In addition to national resource$tate Fund of Transport Infrastructur8f-D), European resources (within
the 20212027 CEF2and OPD3programming period, or other similar programmes in the following financial
period) will be used to finance the implementationtedickside ETC&ctions involving completepgradingof
lines (including the implementation of ETCS) and separate technological structures. Thus, for individual
investment projectgboth technological andpgrading, primarily E) resources will be used (with the financial
participation of the state through SFDI resourcésit, also national resources.

4.5. Implementation costs ofon-board ETCS

Based on theailway undertaking' plans, the total cost of efinancing that will be required from the state
by 2030 has been determined

4.5.1. Cofinancing costs

The Ministry of Transport provides public aid on the basis of theayga EC ecision SA.44621 (2016/N) of
4 Septemier 2017, which was extended bgdsion SA.55681 (2019/N) on 27 February 2020. The EC has issued
a new measure SA.103325 in the framework of public aid (2022/N)&flg2023 with validity until 30uly2028.
The subject of the current decision is the provision of public aid up to CZK 9 billion and the possibility to provide
a top-up of national funds from the SFDI to successful applicatimm CEF2 calls up to CZK 8.5 million for series
and CZK 23.4 millidor a prototype These public funds are provided by OPD3 and SFDI. The maximum amount
of the subsidyper vehicle is 8.5 million CZK for retrofitting or 85 % of eligible @msi<CZK 248 millionfor a
prototype retrofitting.

Considering céinancing at the current level, which is up to CZK 8.5 million per vehicle, it is necessary to
provide financial resources for €dmancing of aboutCZKD.85 billion for retrofitting existing vehicles with ETCS
in passenger and freight transport.
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For the needs of céinancing the plannedipgrades of the orboard units it will be necessary tprovide
another CZKD.25billion.

4.6. Resources for the implementation ofon-board ETCS

The Ministry of Transport primarily supports the inclusion of projects for equipping vehicles wiibaod
ETCS units in th@EF2nstrument. In the framework of the CEF2 instrument, tFecall was closed in 2024, in
which a total of 4 projects involving the installation of ETC8aard part of 69 vehicles were submitted with a
total amount of support requested of approx. CZ million The applications will be evaluated during the year
and grant agreements will be concluded with the beneficiarieshétend of 2024, the last CEF Cohesion Call 2
is expected to be announced, in which it should again be possible to submit ETbG&rdprojects Estimates
of the usable allocation for the Czech Republic for equipping vehicles with ETCS are in the order of hundreds
of millions of CZK Subsequently, it should be possible to submit projects to the CEF2 general calls, where,
however, cefinancingis lowerandthere iscompetition for projects from other Member States.

Another tool to support ETCS OBUSs in the 20@27 programme period ©PD3 At least 2 calls for project
applications will be implemented under OPD3. Under the 2023 call, 33 project applications were submitted with
a total amount of requested support from OPD33XK 1.984 billionThe project applications are currently under
review. A further call for ETCS projects is planned for 2024, for which the unspent funds from the first call and
possibly the remaining unspent funds from the other interoperabistyb-programmes will be allocated.
Allocations in the range dUR 200 to 300 millioare foreseeableUnlike the first call, support for new vehicle
equipment projects will also be possible.

It can be concluded that for the needs of dmancing the retrofitting of existing vehicles, the combination
of the abovementioned CEF2 and OPD&ourcesseems to be sufficient.

Based orthe approved public support decision SA.103325 (2022/N), a combination of CEF2 resources and
the SFD$ubsidywill be used In 2024, laundnga call for cefinancing of oAboard unit projects with an approved
CEF3ubsidy is anticipatedn the period 20242027, national funds of CZK 2.4 billion from the SFDI budget are
planned for this purpose.

Other sources may also be consider@d.a significant part of the newly purchased vehicles will also seek
full financial support from the Modernisation Fund, the setting up of support for ETC$oard units on new
vehicles will be the subject of further negotiations. The CEF instrument dthdne available for new vehicles.
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5.0, 1. .) .

In accordance with the requirements of the CCS TSI, Regulation (ERQ2MA679 of the European
Parliament and of the Council, Regulation (EU) No 2016/797 of the European Parliament and of the Council,
Commission Implementing Regulation (EU) No 2017/6 and on the basis BRIANAS National Implementation
Plan2017, thePlan of Modern Train Control System on the Czech Railway Nefimpkementation of ETG#d
the experience with ERTMS implementation to date, the following implementation plan for Glgstefs (ETCS
and RMR) is proposed.

5.1. Planning of the part "train control equipment”

5.1.1. Dates from which ETCS will be operational

The planning of the dates from which tE CSvill be put into service is in line with the strategy outlined in
Chapter 3.1.

C ETCS Deployment Planning Magee AnnexL1.

C ETCS Deployment Plannifigble- see AnnexL1.

5.1.2. Decommissioning of Class Bain protection systems

Class B systems shall be withdrawn from service in accordance with the strategy defined in Chapter 3.1 no
later than the dates for the introduction of exclusive operation of trains under ETCS superVistodates are
therefore identical to those indicated fahe deploymentof exclusive operation of trains under the supervision
of the ETCS systeimthe mapaccording tocChapter 5.1.1.

C ETCS Deployment Planning Magee AnnexL1.

5.1.3. Information on cross-border lines

ETC3mplementation on crosborder lines is shown in the magccording toChapter 5.1.1 in accordance
with the strategy defined in Chapter 3.1.

C ETCS Deployment Planning Magee AnnexL1.
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5.1.4. Information about nodes

ETCS implementatian nodesis shown in the map according to Chapter 5.1.1 in accordance with the strategy
defined in Chapter 3.1.

C ETCS Deployment Planning Magee AnnexL1.

5.2. Planning of the "radio systems"part

5.2.1. Dates from which GSMR will beoperational

Panning ofdates from which the GSIR system will be put into operation is in liwéh the strategy outlined
in Chapter 3.2

C RMR Radio SystenBeployment Planning Map see Annex.3.

5.2.2. Decommissioning of Class B radio systems

Class B radio systeyif installed on the line, will be removed immediately after R&IRis placedn service.
The dates are therefore identical to those shoamthemap in Chapter 5.2.1

C RMR Radio SystenBeployment Planning Map see Annex.3.

5.2.3. Dates from which the FRMCS will be operational

In accordance with the strategy outlined in Chapter 3.2, FRMCS will be implensngesguccessor to GSM
R in the timeframes indicated in the map in Chapter 5.2.1.

C RMR Radio SystenBeployment Planning Map see Annex.3.

5.2.4. GSMRdecommissioning

As stated in the Strategy in Section 3.2, given the absence of FRMCS specifications to date,-Bhe GSM
retirement dates cannot be determined at this time.

5.2.5. Information on cross-border lines

RMRimplementation on crosdorder lines in accordance with the strategy defined in chapter 3.2 is shown
in the map according to chapter 5.2.1.

C RMR Radio Systems Deployment Planning Mage Annex 13
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5.2.6. Information on nodes

RMRImplementationin nodesis shown in the map according to Chapter 5.2.ddcordance with the strategy
defined in Chapter 3.2.

C RMR Radio Systems Deployment Planning Mage Annex 13

5.3. Planning the ATO section

5.3.1. Information on cross-border lines

In the context of th@bsence of the FRMCS specificatimestioned in Section 3.3he ATOimplementation
strategy cannot be responsibly determiregthis time

5.3.2. Information on nodes

In the context of th@bsence of the FRMCS specificatimesntioned in Section 3.3he ATOimplementation
strategy cannot be responsibly determirgdthis time.

5.4. Planning the "train detection" part

5.4.1. Information on cross-border lines

In connection with the implementation of ETCS on completercheg(e.g.within the upgradingof the line
t £ 1-52 Y| GerménSorder, upgradingf the5 S 6-M Y S ( Y # bisnthor upgradingof technologies
2y 0 KS Y2 SHpel German border 5 S 6-Ksalupy nad Vitavauhese actionswill alsoinclude the
installation of new TS&lompliant detection equipment. These dates are therefore the same as the ETCS
implementation dates.

5.4.2. Information on nodes

Similarly as on crodsorder lines, train detection devices wlile installed to a greater extent in connection
with the upgradingof railway nodeswhich are currently being preparedl S&4 LISOA I t f &8 2Sa(t ¢njSo
Brno).

5.5. Planning for on-board CCS subsystems

5.5.1. Information on vehicles used for croshorder traffic

In an open railway markethe governmentcannot plan deployment of specific vehicles specific cross
border lines, neithefor vehicles under public service obligation nor for vehidigsloyed undeOpen Accessn
general, howeverin connection with the introduction of exclusive operation of trains under ETCS supervision
railway undertakingequip their vehicles in accordance with the requirements for equipping trains for operation
in the territory of the Czech Repubtic in other countriesand these vehicles may also operate in ciossler
traffic in accordance withheir area of operation
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In addition to the aforementioned factorsne of theprerequisites for successful introduction of ETCS into
operation is the preparation of all operational staff whiganiserail transport, as well as train drivers, whaist
be prepared and trained for this significant change. In addition to theoretical training consisting in studying the
regulations of thénfrastructure managerpractical trainings alsodesirable whichcan be provided by means of
technical equipment capable of simulating train movemeatsp known asimulators. The simulators are used
to prepare new and existingriversfor driving underETCS supervision. Simulators have the advantage of saving
the time and cost of training on real vehislend also thepossibility ofsimulating norstandard situationsand
training drivers to react to these nestandard situationsThe trainingshouldbe carried outregularly andshould
be repeatedwithin a specifiedscope By driving on simulators, driveshiould be able texperiencedifferent
operational situations withoutpotentially endangering thesafety of railway operations. The training on
simulators has the benefit of trainingtrain drivers with ETCS even during the transitional periodEfCS
deploymentuntil exclusiveoperation of trains under ETCS supervision on the lines

In order to train drivers properly and safely, a training concept and a methodology for the implementation of
trainers for drivers must be developed in cooperation with the Rail Authority, the infrastructure manager and
other relevant entities such as majoailway undertakingsuniversities, etcThe training on simulatormust
includerealisticscenarios that capture the risks of operating on ETCS lines.

7.%4 # 3 012%2%15) 3)B%/ &I 2)/$)"1) 8! ,)3!14)/

According to current strategies, naiy transport is set to play a much more important role in the future
transport system than it does now. One of the prerequisites for achieving this goal is a substantial increase in all
the parameters that play a role in the choice of transport mode (tréivet, safety, reliability, etc.).

By its very nature, railway igery well suitedfor automation and digitalisation Given the long life cycle of
railway structures and vehicles and the preference for other modes of transport in previous periods, the railway
has gradually lost its position in terms déployedtechnological innovations. Rather, it has become a mode of
transport based on outdated technologies with a high proportion of manual labour. This needs to change in the
future and railvay transport needs to regain a leading role iretmtroduction of digital technologies such as
autonomous driving.

The first step for this will be the widespread introductionaafvancedE TCSwhich will change the current
level of @fety and create conditions for more efficient traffic management with a reduction of possible human
error in train control. The first phase will involve the introduction of ETCS L2 withblizekisectiors as well as
the protection of less busy regional lines with a simplified version of ETCS.

In the future, after approval of relevant specifications, implementation of ETCS using rbtnékgectiors
may begin This solution will further increase the capacity of the existing infrastructure, but is subject to the
resolution of a number of technological issues. At the same time as ETCS is implemented, preconditions will be
created for greateautomatictrain operation(hereinafter ATO), for which raibytransport is ideally suited. This
will both reduce operating costs and further improve safetyddncrease the productivity and reliability of
railwaytransport.
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The use of movinglocksectiors and automation systems (ATO) is already common practice in modern public
transport systems such asibways The use ofmovingblocksectionin conventional raiwayis conditional on the
provision of a safe train integrity check function, which is not a major problem for single vehicles or permanently
coupled units.

Wider use of ATO over ETCS on the Czech railway network will require deployment of completely new
technologies, especially a new method of data transmission, as the existingRGS&&hdard no longer
corresponds to the latest available technologies in tie&dfof radio data transmission. The replacement of GSM
R will also have to be addressed in terms of capacity constraints and its limited support after 2030. The new
standard in radio communication is referred to as the Future Railway Mobile Communi&gstem (FRMCS).

Newoptionsfor more efficient solutions will be made possible not only by the new FRMCS standard for radio
communication, which will operate on the basis of 5G technology, but also by the creation of ETCS specifications
based on satellite navigation systems, which & applied on selecteldw-traffic lines instead of the current
solutions corresponding to the current specifications.

Elements of digitalisation will be used in other areas such as automated railway traffic management (from
the point of view of dispatcher control) or increasing tefety onlevel crossing the complete elimination of
whichis unlikely to ever be possibl&he digitalisation of the railway, which is based, among other things, on the
implementation of ETCS, will bring new technologies, hew opportunities for industry and new job opportunities
with high added value to the Czech Republic. However, this alsgshwith it additional requirements for the
training of current and future employees in both technical and computing fields. For these reasons, it will be
necessary to adapt the fields of study at secondary and higher education institutions in the Czech Republic.

# . #,53)/

This National Implementation Plan, as a document setting out the procedure for the implementation of
ERTMS, must henderstoodnot only as a plan setting out the procedure for the implementation of the system,
but also in the context of improving the safety of vadlytransport, it must be seen in the context of traiontrol
systemsacross EuropeWhile Western European countries in particular have had their own traiantrol
equipmentwith a comparable level of safety to ET€f8 decades andETC$ thus primarily a tool for ensuring
interoperability for these countries, for the Czech Republic EJT&pecially with regard to the level of safety
is a big leap forward.

Considering the fact that only in the case of introduction of exclusive operation of vehicles under ETCS
supervision can the required objective of substantial increase of railway operation safety be fulfilled, it is
assumed that on the railway network ofi¢ Czech Republic thexclusive operation of trains under ETCS
supervisionwill be gradually introduced on all natiaide and regional railway lines. In order to make this
process successful and acceptable in time, close coordination of the fitting aflesl$ assumed, as the
deployment of ETCS on individual lines is foreseen and as the exclusive operation of trains under ETCS supervision
on these lines is initiated. In this context, the plan for equipping the infrastructure and vehicles has been
coordimated with the public transportustomes as well as with the passenger and freighitway undertakings
Further cooperation and coordination will continue to be necessary as this implementation is put into practice.

In terms ofmaterialfocus, in the next six years, the infrastructure will continue to be intensively equipped,
especially on the lines included in the FTEMetwork, in order to meet the 2030 milestone, which is fully in line
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with the TENT Regulation's objective to equip at least the core network by 2030. Significant progress has already
been made in the area of vehicle fitting over the past 3 years, with hundreds of vehicles being fitted with ETCS.
For theupcomingperiod, therefore, a small number of older vehicles remain to be equipped and the focus will
gradually shift more and more towards purcivagof new vehicles equipped with ETCS from the factory as the
rolling stockrenewal continues.

It follows from the abovehat in the following periodt will be necessaryon the part of the state, or the
Ministry of Transport, but above all also the EU to continue to ensure adequate financial resources, both for the
implementation of the ETQ&acksidepart and for cefinancing the equipment of vehicles with drard ETCS
units. In view of the significant progress in equipping vehiclesitWay undertakingsvith significant support
from public sources (European and national), the need for financial resources in this area will be lower than in
the previous period. The traition to FRMCS after 2030 particularwill be another challenge that will not be
possiblewithout significant support from EU resources.
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i . . length of ETCS system
ine no. section from section to status . )
section [km] level version
100 00 tf1 Sz Kfl @y|Cheb in operation 106 L2 FS 1.1
104 00 Cheb / KSo6 &t (inoperation 11 L2 FS 1.1
221 00 Nepomuk CEFdy in operation 25 STOP 1.1
224 00 . njST yA0S Strakonice in operation 50 STOP 1.1
227 00 ¢SYStNY ¢éy Yyl R #inoperation 9 STOP 1.1
280 00 25a1S .dzRS2|. SyS02@ d inoperation 113 L2 FS 1.1
30000 .SyS02@ dz t|Prahal KnjNYy S|in operation 37 L2 FS 1.1
33200 Praha. SOK2 @A O4Prahaa | £ S OA|in operation 9 L2 FS 1.1
33300 Praha] A 6 S z Prahaa I £ S OA | in operation 3 L2 FS 1.1
334 00 Prahal 2 8 G A @I nj | Prahaa I £ S OA|in operation 5 L2 FS 1.1
34100 Beroun¥st @2 RN Beroun in operation 1 L2 FS 2.1
360 00 Beroun Ejpovice in operation 54 L2 FS 1.1
520 00 Y2 NY Prahal A 6 Sz |in operation 62 L2 FS 1.1
524 00 Praha. SOK2 @A O Praha. S OK 2 @ in operation 1 L2 FS 1.1
540 00 2841t ¢nSoz2|Y2t Ny in operation 99 L2 FS 1.1
545 00 Letohrad “a40N y I R [inoperation 15 L2 FS 1.1
546 00 [ AOK1 2@ ait |Letohrad in operation 24 L2 FS 1.1
564 00 Y2EHNF RAOUL 2[t NA Y ®I 5 y Iinoperation 1 L2 FS 1.1
720 00 [FyOK2(G &iGt|az2RnA0S in operation 66 L2 FS 1.1
726 00 | NHzO2 O y& d4¢ ARt 2 OK2 ¢ in operation 3 L2 FS 1.1
728 00 | dza 1213568 d4~1F 1 @A0S in operation 8 L2 FS 1.1
732 00 .nSOtL @ adat|. njSOt I @ in operation 6 L2 FS 1.1
740 00 Adamov 2Salt ¢ njYinoperation 74 L2 FS 1.1
74100 ikfp?n; b enNSO02), | Ny N1 2§ in operation 2 L2 FS 1.1
760 00 Prosenice 2Sa1t ¢ njYinoperation 113 L2 FS 1.1
© o 5 ht 2Y2dzO K inservice, exclusive operation of trains
77800 | YAG20 Yyt RN} ON under ETCSJpervisionp 28 L2 FS L1
780 00 . 2KdzYNY . 2 K dzVrpigé in operation 2 L2 FS 1.1
780 00 . 2 K dzVrpligé Prosenice in operation 87 L2 FS 1.1
784 00 { GdzRSY | | . Nt 23S0 in operation 8 STOP 1.1
791 00 hRNI 2R0 261 |OstravaSvinov in operation 4 L2 FS 1.1
793 00 - 2 KA NFAOS |5 ¢ Gavipigs | in operation 6 L2 FS 11
hranice
794 00 . 2KdzYNY &t |. 2KdzYNy in operation 3 L2 FS 1.1
800 00 t NjSNE @ . nSOt | @ in operation 97 L2 FS 1.1
816 00 t NfSNE @ 5t dzK2 y A O in operation 5 L2 FS 1.1
81700 Prosenice t NjSNE & in operation 9 L2 FS 1.1
825 00 CNEBERf | yi VI |Ostravice in operation 7 STOP 1.1
860 00 5SGYI NROAOS|. 2KdzY Ny in operation 11 L2 FS 1.1
861 00 t SUNBDAOS d25 &5 v NE @A in operation 7 L2 FS 11
hranice
881 00 Y2dzZl 2t yt 2 R|%l @I Rl 2 Hinoperation 1 L2 FS 1.1
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line no. section from section to length [km]
100 00 Pl zeR hlavn2 ng§drag? Cheb 106
101 00 Ag Hr anice v LechS§8ch 16
102 00 Franti gkovy L&§znhnhn Ag st8tn2? hranice 23
103 00 Cheb Vojtanov st8&tn2 hranice 20
104 00 Cheb Cheb st&tn2 hranice 11
120 00 Chomutov Cheb 111
121 00 Trgnice Frantigkovy L8znhn 4
128 00 KadamRSedmnst 2 KadamRr un®Sov 6
140 00 Most Chomutov 24
141 00 Chomutov mDsto Chomutov seS.n. 3
142 00 B $ e z n Ghomutova Chomutov 11
144 00 TSebugice Most nov® n§drag? 4
145 00 Most Most nov® n8§drag? 6
146 00 Most nov® n8§drag? Louka u Litv2nova 7
147 00 Louka u Litv2nova Litv2nov 2
160 00 Pst?2 nad Labem hlavn2 n8drag? Most 48
161 00 Lesk® Zladmdlkka Obrnice 2
162 00 Ol dSichov u Duchcova Louka u Litv2?nova 11
165 00 PDst?2 nad Labem z8pad B2 1 ina 27
168 00 Pst? nad Labem z8pad St. 5 Pst? nad Labem z8pad vhb. 2
169 00 Pst?2 nad Labem hlavn2 n8drag? j|Bbst?2 nad Labem z8pad 4
220 00 Nemanice Pl zeR hlavn?2 n§drag? 135
22500 Putim Ragice 4
240 00 Horn2? DvoSigth st&§tn2 hranice Lesk® BudRhRjovice 58
260 00 Lesk® Velenice st8tn2? hranice Lesk® BudRjovice 51
280 00 Lesk® BudRhRjovice Benegov u Prahy 113
300 00 Benegov u Prahy Praha-Uh $S2 nNves 37
301 00 Praha-Uh S2 nNDves Praha-Zahr adn? MDst o 8
302 00 Praha-Zahr adn?2 MDst o Praha-Vr govi ce 6
320 00 Praha-Li beR Praha hlavn2 n8§drag? 3
32100 Praha-Li beR Praha-Hol egovi ce Stromovka 7
322 00 Praha Masar ykoWmbovk& dr ag? Praha Masarykovo n. -Viadukt 1
32300 Bal abenka odbol ka Praha Masaryko®bungdwvagg? 2
324 00 Praha-Li beR Praha Masarykovo n8drag? 6
325 00 Bal abenka odbol ka Praha-Hol egovi ce Rokyt ka 1
326 00 Praha-Vr govi ce Praha hlavn2 n8§drag? 1
327 00 Praha hlavn?2 n8drag? Bal abenka odbol ka 5
328 00 Praha-Li beR Praha-Vysol any 2
329 00 Praha-Mal egi ce Praha-Zahr adn?2 MDst o 2
33200 Praha-BRNchovi ce Praha-Mal egi ce 9
33300 Praha-Li beR Praha-Mal egi ce 3
334 00 Praha-Hosti vas$ Praha-Mal egi ce 5
33500 Praha-Vr govi ce Praha-Vy gehrad vihybna 3
336 00 Praha-Vr govi ce DKV Praha PP Praha jih 1
33700 Praha-Kr | Praha-Vr govi ce 6
340 00 Praha-Radot 2 n Beroun 29
347 00 Praha-Sm2 chov Praha-Radot 2 n 10
348 00 Praha-Zahr adn?2 MDst o Z§vodi gtnND odbol ka 12
349 00 Praha hlavn2 n8§drag? Praha-Sm2 c hov 5
360 00 Beroun Pl zeR hlavn2 ngdrag? 65
380 00 Praha-Hol egovi ce Stromovka Kralupy nad Vitavou 24
381 00 Praha -Bubny Praha-Hol egovice Stromovka 1
382 00 Praha Masarykovo n8§drag? Praha - Bubny 3
400 00 Kralupy nad Vltavou Lovosice 55
420 00 Lovosice DNl 2n hlavn?2 n8§drag? 47
421 00 DNl 2n hlavn2 n8drag? DNl 2n st8tn?2 hranice 11
422 00 DNl 2n vichod doln? n§drag? DNl Pmost Sedn? Gleb 3
423 00 DNl 2n hlavn2 n8drag? DNl 2n vichod doln2 n§drag? 3
440 00 Nymburk hl avn2 n8drag? Pst? nad-Slt Se&kmv 108
441 00 Dst?2 nad-Sltékekmnyv DNl 2n vichod 26
442 00 Dst?2 nad-Slta&kkmyv Pst? nad Labem z8pad 4
443 00 Gal hostice Vel k® Gernoseky 1
445 00 Lys8 nad Labem Milovice 6
446 00 Lys8 nad Labem Praha-Vy sol any 30
472 00 Varnsdorf Varnsdorf star® n8§drag? st 4
481 00 Bal abenka odbol ka Praha-Vy sol any 1
482 00 Kralupy nad Vitavou Neratovice 18
520 00 Kol 2 n Praha-Li beR 62
521 00 Ny mbur k hlavn2 n§drag? PoS2| any 17
524 00 Praha-BRNchovi ce Bl atov Praha-BNchovi ce 1
540 00 Lesk§ TSebov§ Kol 2n 99
545 00 Letohrad Pst?2 nad Orlic? 15
546 00 Lichkov st8tn2? hranice Letohrad 24
560 00 Kol 2 n Ny mbur k hlavn2 n8§drag? 25
561 00 Bab2n odbol ka Nymbur k hlavn2 n8drag? 9
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line no. section from section to length [km]

564 00 Kol-Hnadi gSko PrTm.z-na TPCA 1
580 00 Pardubice hlavn2 ng§drag? Hr adec Kr 8l ov® hlavn?2 n§dr 22
581 00 Opatovice nad Labem -PohSebal ka Pl alice odbol ka 4
600 00 Hr adec Kr 8l ov® hlavn2 n8drag? Jar omns 18
643 00 Brno-Hor n2 Her gpi ce St Selice 11
680 00 Havl 2| kTv Brod Kol 2 n 76
700 00 Brno-Gi deni ce Havl 2| kTv Brod 117
720 00 Langhot st&tn2 hranice ModSi ce 66
721 00 ModSi ce Brno hlavn2 n§drag? 6
72200 BrnoH. -Her g pMec@Si ck® z. Brno-Mal omNSice st. 6 9
723 00 ModSi ce Brno-Hor n2 HeMa@opS$icek® zhl . 2
724 00 Brno-Hor n?2 Her gpice St&tn?2 silnic Bmno-Horn? Hergpice km 11, 69( 2
725 00 Brno-Lernovice odbol ka Brno-Lernovice zhl .T8borsk§ ¢ 1
726 00 Hrugovany u Brna Gi dl ochovice 3
728 00 Hustopele u Brna Gakvice 8
73200 BSeclav st§tn2 hranice BSecl av 6
740 00 Brno-Mal omNSice st. 6 Lesk§ TSebov§g 84
741 00 Lesk8§8 TSebovs§ odjezdov§ skupinaParn2k odbol ka 2
742 00 TSebovice v Lech§ch Lesk§ TSebov§ odjezdov§ sk 7
743 00 Lesk§ TSebov§8 vjezdov§ skupina Par notdkb ol k a 8
744 00 Z§dul ka odbol ka Les odbol ka 1
745 00 Z8§dul ka odbol ka Lesk§8 TSebov§ vjezdov§ sku 1
746 00 TSebovice v LechS§ch Lesk§& TSebovg§ odjezdov§ sk 7
749 00 Brno hlavn?2 n8§drag? Brno-Mal omNSice st. 6 5
760 00 Prosenice Lesk§ TSebov§ 113
77100 Z§bSeh na Moravh Gumperk 14
772 00 Bludov - Sudkov Bludov -Chr o me | 1
778 00 Gumper k Ol omouc hlavn2 n8drag? 58
780 00 Bohum?2n Prosenice 89
785 00 Stud®nka Sedinice 7
786 00 Sedinice Mognov, Ostrava Airport 3
791 00 Odra odbol ka Ostrava -Svinov 4
792 00 Ostrava hlavn2 n8drag? Vratimov 11
793 00 Bohum¥nbice st8tn2?2 hranice B o h u m¥rbice 6
794 00 Bohum2n st8tn2 hranice Bohum2n 3
795 00 Ostrava - Svinov Opava vichod 28
800 00 PSerov BSecl av 97
801 00 Hodon?2n Hodons?tn8§t n2 hranice 4
807 00 Brno-Ler novice odbol ka Brno hlavn2 n8§drag? 6
816 00 PSerov Dl uhonice vihybna 5
817 00 Prosenice PSerov 9
860 00 DNt marovi ce Bohum2n 11
861 00 Petrovice u Karvin® stg&tn2 hran DDt marovi ce 7
862 00 Karving mRsto Petrovice u Karvin® 5
880 00 Chot Rbuz DNt marovi ce 17
881 00 Koukol n8 odbol ka Z§vada odbol ka 1
882 00 Leskl Tng2n Ostrava -Kunl i ce 29
883 00 Ostrava -Kun| i ce Pol anka nad Odrou vihybna 9
884 00 Mosty u Jablunkova st8tn2 hrani|ChotRbuz 37
886 00 Leskl TNg2n st&§tn2 hranice Leskl Tng2n 0
Total 2 674

Note: Completion of the "GSR Pardubicel NI RSO -WNNER ¥ &§bh LINR2SO0 A& SELISOGSR AY dkHAHN
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