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1. EXECUTIVE SUMMARY

1.1. Introduction

Assuming as reference the 740 meter train length standard setinthe TEN -T
Regulation (EU) 1315/2013, t he present Study on Capacity Improvement (SCI)
of the Rail Freight Corridor North Sea  -Baltic (RFC NS -B) aimed to:

A i) provide a description of the corridor characteristics in 2018
(representing the  base year for the analysis ) with reference to the
technical maximum train length parameter and possible related ¢ apacity

constraints;

A i) assess the expected corridor infrastructure and operational
characteristics by 2030, based on the review of the impact of the
ongoing and planned investments on the possibility to operate 740
meter long trains

A i) identify addi  tional measures to improve the operation of 740 meter
long trains under the technical and capacity points of view, that would

still be required upon completion of the ongoing and planned initiatives
to remove infrastructure obstacles and allow a smooth and seamless
operation of 740 meter long trains along the RFC NS -B by 2030.

The study concerned the ~ RFC NS-B infrastructure in  the following six Member
States interconnected  in 2018 by European standard gauge corridor railway
lines, i.e. the Netherlands, Belgium, Germany, Poland the Czech Republic, and
Lithuania.

In order to perform the analysis a database including the relevant information

for the corridor lines and handover stations/marshalling yards/waiting -buffer
locations in 2018 and by 2030  was developed based on the information provided

by the concerned infrastructure managers . This database is  provided in Annex A
to this report . The corridor infrastructure subject of study includes a total of

7,330 km of railway lines, 89 handover stations/marshalling yards/waiting -buffer

locations and 160 terminals.

To collect relevant  information aboutthe RFC NS-B terminals , a survey was
performed dedicated to this study , which was based on a questionnaire
submitted to the ter  minal operators/managers. Questionnaires were returned for

20 out of the 160 investigated terminals . The characteristics of these terminals

in 2018 and by 2030 are described in the study . Due to the very low
responsiveness toth e survey, itwas however not possible to elaborate a
representative estimate of the measures and costs associated with the
upgrading/expansion of the existing terminal infrastructure of the RFC NS -B.
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1.2.

Table 1-1 summarises the composition of the RFC NS

Characteristics of the RFC NS

-B in 2018

and by 2030

-B in 2018 with reference

to the type of line and type of network. Data are provided for the whole corridor
and the RFC NS-B lines within the individual Member States. Percentages are

also indicated referring to the entire length of the RFC NS

study , i.e. 7,330 km.

Total corridor
Member

State length
Km %
NL 634.8 8.7%
BE 332.2 4.5%
DE 2,508.3 34.2%
PL 3,431.7 46.8%
cz 307.5 4.2%
LT 115.5 1.6%
Total 7,330.0 100.0%
Member TotalI corridor
State ength
Km %
NL 634.8 8.7%
BE 332.2 4.5%
DE 2,508.3 34.2%
PL 3,431.7 46.8%
Ccz 307.5 4.2%
LT 115.5 1.6%
Total 7,330.0 100.0%

Type of line

Principal / Diversionary /
Expected principal Expected diversionary
km % km %
367.4 5.0% 96.5 1.3%
235.7 3.2% 15.8 0.2%
1,921.0 26.2% 386.3 5.3%
1,778.8 24.3% 1,524.0 20.8%
142.6 1.9% 152.4 2.1%
115.5 1.6% 0.0 0.0%
4,561.0 62.2% 2,175.0 29.7%

Type of network

Core Comprehensive

km % km %
393.7 5.4% 241.0 3.3%
218.7 3.0% 73.7 1.0%
1,705.9 23.3% 557.4 7.6%
2,172.0 29.6% 762.7 10.4%
173.0 2.4% 134.5 1.8%
36.8 0.5% 78.8 1.1%
4,700.1 64.1% 1,848.1 25.2%

Source: Contractor based on consultation with the Infrastructure Managers

Table 1-2 below provides

a matrix of the composition of the RFC NS
refe rence to the type of line and network

Principal /
Type of line Expected
principal
Type of 0
network Km %
Core 3,675.2 50.1%
Comprehensive 676.0 9.2%
Off TEN -T 209.8 2.9%
Total 4,561.0 62.2%

, for the entire corridor

Diversionary /

Expected Connecting
diversionary
km % km %
793.2 10.8% 231.7 3.2%
935.3 12.8% 2368 3.2%
446.4 6.1% 125.5 1.7%
2,175.0 29.7% 594.0 8.1%

Source: Contractor based on consultation with the Infrastructure Managers

The RFC NS -B in 2018 primarily consist
: 3,675.2 km of corridor

network lines (64.1%)

-B lines subject of

Connecting
km %
170.8 2.3%
80.7 1.1%
201.0 2.7%
128.9 1.8%
12.6 0.2%
0.0 0.0%
594.0 8.1%
Off TEN -T
km %
0.0 0.0%
39.8 0.5%
245.0 3.3%
497.0 6.8%
0.0 0.0%
0.0 0.0%
781.8 10.7%
-B with
Total
km %
4,700.1 64.1%
1,848.1 25.2%
781.8 10.7%
7,330.0 100.0%

ed of principal lines (62.2%) and core
lines , corresponding to half of the

whole RFC NS-B, was made up of principal/expected principal lines belonging to

the TEN -T core network. As part of the comprehensive netwo
ed the highest share (12.8%), followed by principal lines

diversionary ones cover

rk lines, the
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(9.2%) and connecting lines (3.2%). The same applies to the lines not belonging

to the TEN -T network, as the share of diversionary lines (6.1%) was higher than
the one of the principal lines (2.9%) and connecting lines (1.7%). Overall, the
diversionary lines represent  ed a relevant share of the corridor (29.7%), most of
which (12.8%) belong ing tothe TEN-T comprehensive network. The connecting
lines of the RFC NS -B were equally distributed between the core and the

comprehensive network s (3.2% each), whilst only 1.7% of these lines did not
belong to the TEN -T network. Referring to the corridor lines in the Member
States involved in the study it is noticeable that ove r 80% of the RFC NS -B

crosse d Germany and Poland. The  corridor lines in Poland  in particular,
represent ed over 45% of the total RFC NS-B length, most of them belonging to
the core network.

Figure 1-1 and Figure 1-2 summarise the characteristics of the RFC NS - B railway
lines in 2018 and by 2030 with reference to the possibility to operate 740 meter
long trains . Details are provided for the whole corridor, for the types of lines and

for the type of network. The characteristics of the corridor by 2030 reflect the

impact of the ongoing and pla nned investments, but exclude the effects of the
additional measures identified as part of this study

100.0%
90.2%

90.0% 82.2%

80.0%
69.8% )
70.0% 65.5%

60.0% 56.7%

50.0%
50.0%

20.0% 38.8% 39.3%
0%
30.0%
20.0%
10.0%
0.0%
Whole corridor Principal lines Diversionary lines  Connecting lines

2018 m2030

Source: Contractor  based on consultation with the Infrastructure Managers

The analysis shows that compared to the situation in 2018 whe n technical and
capacity constraints existed on 50% of the corridor lines, issues will reduce by

2030 to less than 20% of the corridor sections. Focussing on the type of lines,

the ongoing and planned investments are expected to contribute significantly to
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the improvement of the technical and operational conditions of the corridor, with

90.2% of the principal lines (corresponding to 6 2.2% of the RFC NS -B length )
expected to accommodate 740 meter long trains by 2030, without capacity

constraints. The same con  dition will characterise nearly 70 % of the diversionary

sections and about 65% of the connecting lines of the RFC NS-B.
100.0% 91.3%
90.0% 82.2%
80.0% 74.9%
70.0%
o 55.7%
60.0% 50.0%
50.0% 44.6%
39.7% 39.7%

40.0%
30.0%
20.0%
10.0%

0.0%

Whole corridor Core network Comprehensive Off TEN-T
network
2018 m2030

Source: Contractor based on consultation with the Infrastructure Managers

The review of the characteristics of the corridor in 2018 and by 2030 with
reference to the type of network shows that significant improvements will be

achieved on the core network lines. On over 90% of this type of network
(correspondingto 6 4.1 % of the RFC NS -B length ) it will be possible to operate
740 meter long trains without capacity constraints. The same condition will apply

to nearly 75% of the comprehensive network and to about 45% of the lines not
belonging to the TEN  -T.

Table 1-3 below provides detail ed figures on the corridor extent affected by

technical or capacity limitations in 2018 and by 2030 . Overall the issues limiting
or impeding the operation of 740 meter long trains will decrease meaningfully,
with the total affected corridor length dropping from 3 ,668.6 km (50 .0%) to

1,305.8 km (17.8%).
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2018 2030
km % km %
Corrldor lines affected by technical 2.707.4 36.9% 513.5 7.0%
constraints
Corridor lines affected by capacity constraints 961.2 13.1% 792.3 10.8%
Corrldo_r lines affected by technical or capacity 3,668.6 50.0% 1,305.8 17.8%
constraints

Source: Contractor based on consultation with the Infrastructure Managers

Referring to the RFC NS -B Member States , Table 1-4 provides an indication on
the presence of technical and capacity constraints to operate 740 meter long
trains on the RFC NS -B in 2018 and by 2 030.

Technical constraints Capacity constraints
Member State

2018 2030 2018 2030
Netherlands X X X X
Belgium X X
Germany X
Poland X X
Czech Republic X X

Lithuania
Source: Contractor based on consultation with the Infrastructure Managers

According to the analysis, technical limitations existed in 2018 on 37% of the
corridor lines in the Netherlands as well as on all corridor lines in the Czech

Republic and in most of  the corridor lines in Poland. Capacity restrictions applied

to 13% of the corridor lines in the Nethe rlands, Belgium and Germany.

Focussing on the operation of 740 meter long trains across at least one BCP, the

most severe technical/capacity issues existed in the Netherlands, affecting the
interconnection between this country and the other countries along the RFC NS -
B, via Germany; in the Czech Republic, hindering the interconnection between

this country and the other countries on the corridor ;in Poland, hampering the
interconnection between this country and the other countries along the RFC NS -
B, as well as between Lithuania and the other countries on the RFC NS -B.
Limitations in Poland also affected the operation of 740 meter long trains

between the RFC NS -B coun tries and the border stations of Terespol and

Medyka, towards Belarus and Ukraine, along the itineraries of the Eurasia Land

Bridge.

Based on the review of the planned investments and analysis of their impact on

the possibility to operate 740 meter long tr ains along the RFC NS -B by 2030, it
is envisaged thatt echnical restrictions will reduce to 7% of the total corridor
length in the Netherlands and Poland, whereas capacity and time limitations ~ will
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be present on 11% of the RFC NS -B in the Netherlands, Belg iumand in the
Czech Republic. Referring to the operation of 740 meter long trains across at
least one BCP, issues will still be present in the Netherlands, affecting the

interconnection between this country and the other countries on the RFC NS -B,
via Ger many; and in Poland, hampering the interconnection between Lithuania
and the other countries along the RFC NS -B, as well as betweenthe RFC NS -B

and Ukraine. In greater detall

A The operation of 740 meter long trains by 2030 is generally expected to
be poss ible along the corridor principal and core network corridor lines
between the Netherlands, Belgium, Germany, the Czech Republic and

most destinations in Poland , as well as between these countries and

Bel arus via Terespol; and betandand TJuszcz/ Sc
Kaunas in Lithuania via Bialystok/ Egdgk, as we
Poland and Kaunas in Lithuania , v i a . Ré&ptkictions will however be

present, which are described below

o0 Inthe Netherlands limited paths will be available in the daytime
between Amersfoort and Bad Bentheim , as well as between
Amersfoort, Meteren and Roosendaal. Issues will also exist on
waiting tracks on the diversionary line between Kijfhoek and
Weesp. Train length will furthermore  be restricted for trains
stopping at the interm  odal shunting yards Botlek (Bot), Pernis
(Ps), Waalhaven Zuid (Whz). Possibility to operate 740 meter long
trains along t he findlly depenRdnithee 6 wi | |
i mpl ementation of the Alron Rhine Project

o0 Atthe BCPs between the Netherlands and Germany operational
limitations on the Dutch side  will be in place that will allow the
transit of 740 meter long trains only based on ad hoc requests;

0 InBelgium the operation of 740 meter long trains will be generally
possible , but only outside peak hours;

0 In Ger many the operation of 740 meter long trains will also be
generally feasible , with possible temporary limitations due to
timetabling and operational specific circumstances;

0 Inthe Czech Republic capacity issues may be experienced,
particularly in the daytime;

A The operation of 740 meter long trains along the RFC NS -B to/from
Lithuania would be affected by persisting technical constraints on the
following segments of the expected principal, diversionary/expected
diversionary lines interconnecting the Polish with the Lithuanian
network s alongthe RFCNS -Broutes : Krusze -Tguszcz (4.1 km |l ong
expected principal/Off TEN  -T line), Legionowo - Krusze (32.7 km long,
expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno (63.9 km
long, diversionary/ TEN  -T comprehensive line);

A Operating 740 meter long trains to/from Ukraine via Medyka towards
most corridor destinations might be also affected by persisting technical
problems at the short sectionsibehahgingohaethec
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starting at Dgugoszyn via Sosnowiec Maczki

km long, principal/Off TEN  -T line i including the very short 1.9 km long

segment Jaworzno Szczakowa -Dgugoszyn), close to the

Poland and Ukraine;
A The operation of 740 meter long trains along national O/Ds of the RFC
NS-B will be generally possible at the same conditions described above

and affecting international long distance trains (except from those

problems applying only to trains crossing the BCPs between the

Netherlands and Germany) . In additionto the above described

conditions , problems are expected to persist in Poland on the

diversionary/O ff TEN-T | i nes between (Pozna&®-Gg.)
Franklinobw - Stary Staw (91.8 km) along the it i nerary PStarzyn a E
Staw and bet we-e0stroB Wielkopolski - Gajewniki (242.8 km)

along the itinerary Rzepin - Skierniewice and between; and the

connecting/ Off TEN-T line Sosnowiec Maczki - DNbr owa G- rnicza

Towarowa (14.9 km).

Concerning handover  stations/marshalling yards, in 2018 , 740 meter long trains
could not be operated at 33 out of the 8 9 handover stations/marshalling
yards/waiting -buffer locations subject of study. This figure will reduce to 27 by
2030 thanks to the completion of the ongoi ng and planned investments

1.3. Improvement measures
1.3.1. Gap analysis and additional improvement measures

The review of the ongoing and planned initiatives shows that due consideration

is given by the concerned infrastructure managers to the solution of the

obstacles hampering the smooth and seamless operation of 740 meter long

trains along the RFC NS -B. In thisregard in vestments are ongoing and planned
inthe RFC NS-B Member States and studies have been recently completed or

are currently under completion/c onsideration to solve existing and future

technical and capacity  issues . Nonetheless, as also  depicted in the above
described corridor outlook by 2030, problems are envisaged to persist by this
time horizon upon completion of the ongoing and planned invest ments . In order
to solve these gaps a set of initiatives/measures was discussed with the
concerned infrastructure managers as part of the study. For each RFC NS -B
Member State, Table 1-5 provides a summary of the gap analysis and of the
initiatives/measures identified as part of the study.

Persisting gaps by 2030 and additional identified

Member State R
initiatives/measures

Capacity constraints affecting the operation of 740 meter long trains along
NL the RFC NS -B in the Netherlands are expected to be present by 2030, which
will not be solved by the ongoing and planned investments. In line with
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Member State

BE

DE

PL

Persisting gaps by 2030 and additional identified
initiatives/measures

analyses recently completed by the concerned infrastructure manager,

works were identified as part of this study that will be required to

accommodate 740 meter long trains and achieve operational flexibility at the
following handover stations/marshalling yards/waiting -buffer locations:
Bot lek, Pernis, Amersfoort, Almelo, Maasvlakte Oost, Europoort, Waalhaven

Zuid, Kijfhoek, Crailoo, Rotterdam Noord Goederen, Rosendaal, Tilburg

Go e d er e n -Henodenkibsch. In greater detail investments will be

required to accommodate 740 meter long trains at Maasvlakte Oost, Botlek,
Pernis, Waalhaven Zuid, Kijfhoek, Amersfoort, Rotterdam Noord Goederen,
Almelo, whereas solutions to improve stability/punctuality will be needed at

Crail oo, 6s Hertogenbosch and Tilburg Go

deemed of priority in solving current and future capacity issues along the
RFC NS-B lines, also considering the results of the recently completed

Transport Market Study, showing that the Netherlands is involved in all the

most relevant trade/transport as well as train traffic O/D relations along the
RFC NS-B. Notwithstanding the implementation of the additional

investments identified in the study by the Dutch infrastructure manager,

technical constraints may be present after 2030 at some Rotterdam Harbour

handover stations and at the Amersfoort handover station. Capacity and

time limitations may also exist at the Rotterdam Harbour handover stations
and along the Kijfhoek - Weesp and Roosendaal - Bad Bentheim routes

In addition to the ongoing and planned investments, studies for the further
improvement of the technical and operational conditions of 740 meter long

trains in Belgium are under elaboration , that are foreseen for completion

during 2020. Accordingly  , investments have not been identified as part of
this study for the corridor lines. On the other hand gaps may still persist by

2030 concerning the following handover stations/marshalling yards , Where
740 meter long trains are not possible to be operated: Antwerpen Haven -
Bundel B3, Antwerpen Haven - Bundel Oorderen, Antwerpen Haven - Bundel

Angola. Given that the ongoing and planned projects and analyses do not
seem to include in their scope the upgrading of this infrastructure, such
additional measures  were proposed in this study and their costs wer e
estimated

Further to the ongoing and planned investments foreseen in the
Bundesverkehrswegeplan (Federal Transport Infrastructure Plan) , additional
initiatives will be considered to ensure adequate operational conditions of

740 meter long trains in G ermany. Accordingly investments have not been
identified as part of this study for the corridor lines. Gaps appear however to
exist concerning the following handover stations/marshalling yards, were

740 meter long trains are not possible to be operated: Du isburg Ruhrort
Hafen, Duisburg Hafen, Duisburg Hochfeld Sud, Braunschweig, Magdeburg,
Berlin Hamburger und Lehrter Bf, Frankfurt (Oder) Pbf. As no investments

are currently foreseen for the upgrading of  this infrastructure, solutions
were proposed in this  study for these handover stations/marshalling yards,

to allow the operation of 740 meter long trains by 2030. Cost s were
accordingly estimated for these measures

An ambitious modernisation programme of the Polish railway lines is
currently ongoing that will significantly improve the RFC NS -B lines.
Investments are either ongoing, planned and/or under definition that are

expected to allow achieving the standards set in the Regulation (EU)
1315/2013 on the whole core network infrastructure belonging to the RFC

NS-B by 2030, including 740 meter train length. Investments are also

ongoing, planned and/or under definition that relate to the comprehensive

network and lines  outside the TEN -T network along the RFC NS  -B. These
measures will contribute to the improvement of the technical and capacity
conditions of the corridor by 2030, with significant benefits also with
reference to the operation of 740 meter long train  s. Base d on the review of
the current plans, it is envisaged that additional investments would be

needed by 2030 for the modernisation/upgrading of about 457.2 km of

corridor lines, where technical limitations may still persist to operate 740
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Persisting gaps by 2030 and additional identified
initiatives/measures

meter long trains. T hese include 11.0 km of principal lines, 431.3 km of
diversionary lines and 14.9 km of connecting lines. In consideration of the

need to modernise these sections and the stations located therein further to
upgrading them to 740 meter train length operabili ty, solutions were
identified in this study that concern the modernisation of these lines. Costs

were estimated accordingly. Among the additional measures identified in

this study, the ones relating to the modernisation of the following sections

are of par ticular relevance to solve 740 meter long train operational
bottlenecks towards Lithuania and Ukraine: Krusze -TQuszcz (4.1
expected principal/Off TEN  -T line), Legionowo - Krusze (32.7 km long,
expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno (63.9 km

Member State

long, diversionary/ TEN -T comprehensive | ine), as w¢
connectiond starting at Dgugoszyn via So
Szczakowa (6.9 km long, principal/Off TEN -Tline T including the 1.9 km

long section Jaworzno S zczakowa - Dgugoszyn). The modern
14.9 km long connecting line Sosnowiec Maczki -DNbrowa G-rnicz

Towarowa might be also relevant to provide adequate connection to the

intermodal terminals located along this line. No measures were identified in
this study relating to the improvement of the parameters of handover
stations/marshalling yards in Poland as this infrastructure will be
upgraded/modernised by 2030 as part of the planned investments

In addition to the ongoing and planned investments, a study is planned to

be conducted in 2020 to identify measures to further enhance the

operational capacity of 740 meter long trains particularly in the Prague area.

Depending on the cost/benefit ratio of the identi fied solutions, t  his study
cz may identify additional investment needs and a range of potential

accompanying operational measures not currently envisaged for

implementation. Accordingly investments were not proposed as part of this

analysis for the corridor | ines in the Czech Republic. No gaps were identified
which relate to handover stations/marshalling yards

The ongoing and planned investments expected to be completed before
2030 are foreseen to further enhance operations of freight trains on the RFC
NS-B along the corridor lines in Lithuania. Moreover the concerned
infrastructure manager is currently preparin g aproject T Unified
Interlockings at Lithuanian Railways T regarding improvements on the

LT existing standard gauge line. Foreseen to be implemented between 2030 -
2036, this initiative and the related costs are considered in this study to
further increase the capacity of the existing RFC NS - B infrastructure in
Lithuania. Measures to solve capacity limitations at the existing handover
stations/marshalling yards and terminals at Kaunas and Mo ckava were also
identified as part of the study, and the re lated costs estimated

Source: Contractor based on consultation with the Infrastructure Managers

Table 1-6 below summarises the cost estimates for the ad ditional measures
identified in the previous table to further enhance the operation of 740 meter
long trains along the RFC NS  -B by 2030 .
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Member
State

NL

BE

DE

PL

cz

LT

RFC NS -B

Source: Contractor based on consultation with the Infrastructure Managers

million unit

The

Additional investments

U 3 5650 million to accommodate 740 meter long trains and improve capacity
at handover stations/marshalling yards/waiting -buffer locations. Such invest
will also improve operability of 740 meter long trains on the corridor lines

G 1 mi ltd acadmmmodate 740 meter long trains at handover stations .
are ongoing by the concerned infrastructure manager that may result in the
identification of capacity improvement measures o n the corridor lines  and
additional investments are not official yet

U 13 mi toladcanmodate 740 meter long trains at handover stations

U 2, 342 mtoimddérrase 457.2 km of corridor railway lines and the
handover stations located therein , which will allow accommodating 740 meter
long trains

Studies are under consideration by the concerned infrastructure manager

ments

Studies

that

may result in the identification of capacity improvement measures o n the corridor

lines and additional investments are not official yet

U 44 million  toimprove capacity o n the existing corridor lines and handover

stations

U 2, 73H0B0 million to accommodate 740 meter long trains and improve
capacity at handover stations/marshalling yards/waiting -buffer locations in

the concerned infrastructure managers that may result in the identification of

NL,

BE, DE, PLand LT. InBE and CZ studies are also ongoing/under consideration by

capacity improvement measures on the corridor lines . Additional investments in

these two Member States are not official yet

costs related to the corridor rai

concern the modernisation of 457.2 km of lines in Poland, to allow operation of

740 meter long trains along the whole RCF NS

point of view, as  well as infrastructure improvement measures in Lithuani
t o 80 nGillion would furthermore be required to improve operational conditions
of 740 meter long trains along the corridor by 2030, removing technical barriers
and capacity bottlenecks at 27 handover stations/marshalling yards/waiting
buffer locations in the Netherlands, Belgium, Germany, and Lithuania.

The total cost of the identified measures ,amounting up to

represents a conservative estimate as it does not include the cos

additional measures relating to:

A

Measures to solve technical restrictions in the Netherlands at some
Rotterdam Harbour handover stations and at the Amersfoort handover
station, as well as capacity and time limitations at the Rotterdam

Harbo ur handover stations and along the Kijfhoek - Weesp and
Roosendaal - Bad Bentheim routes;

Capacity improvement measures to be possibly implemented in Belgium

; Note: figures rounded to the

| way

-B by 2030 under the technical

a. Up

about

ts of potential

and in the Czech Republic upon completion of the ongoing and foreseen

studies;
Upgrading of the R FC NS-B terminals, as due to the limited
responsiveness of the terminal operators/managers to the SCI survey no
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measures were identified in this study for the upgrading of this corridor
infrastructure

1.3.2. Relevant improvement measures

Among the additional mea  sures identified in this study the following ones are
deemed particularly relevant to further improve operation of 740 meter long
trains along the RFC NS -B:

A Solutions to technically allow operating 740 meter long trains along
international relations of the RFC NS-B by 2030 :
0 The modernisation of one or more of the following sections

interconnecting the RFC NS  -B with Lithuania: Krusze -Tguszcz

(4.1 km long, expected principal/Off TEN -T line), Legionowo -

Krusze (32.7 km long, expected diversionary/ Off TEN -T line) and

Kobylnica - Mogilno (63.9 km long, diversionary/ TEN -T

comprehensive line), whose estimated investment costs equal

respectively a0 153 million, a4 233 mi/l

cost for the modernisation of the three |lineonof 0 607
o The modernisation of the Atriangul ar

Djugoszyn via Sosnowiec Maczki to Jawor z|

long, principal/Off TEN  -T line) and particularly the 1.9 km long

section Jaworzno Szczakowa T Dgugoszyn, interconnect.i

NS-B with Ukraine, of total cost equal

A Measures to technically allow 740 meter long trains accessibility to
intermodal terminals  along the RFC NS -B by 2030 :

0 The modernisation of the 14.9 km long connecting line Sosnowiec
Maczki - DNbr owa G- r ni c z,ao piodde adequatea
connection to the intermodal terminals located along this line,
whose moderni sation costs amount to

A Solutions to improve the capacity of the existing infrastructure to
operate 740 meter longt  rains along the RFC NS -B by 2030:

0 Investments atthe  handover stations/marshalling yards/waiting -
buffer locations in the Netherlands, Belgium, Germany, and
Lithuania, whose total costs ar e678sti
million. Among these ones  , the in itiatives in the Netherlands are
deemed of specific relevance to ensure adequate operation of 740
meter long trains along the RFC NS -B lines, also considering that
based on the results of the recently completed Transport Market
Study, the corridor lines  of this Member State  are involved in the
most relevant trade/transport relations along the RFC NS-B. In
this regard it is also noticed that due consideration shall be given
to the removal of the conditions that limit the transit of 740 meter
long trains acro ss the borders between the Netherlands and
Germany only subject to ad hoc requests.
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The tot al cost of the above | isted rel-g4ant me a s
billion. Whereas the first set of solutions in Poland are of specific importance  to

ensure the development of a homogeneous corridor infrastructure (conforming

to the 740 meter maximum train length requirement), the investments to allow

accessibility at intermodal terminals and expand capacity at the handover

stations along the corridor  are crucial under the market point of view.

1.4. Concluding  remarks

The infrastructure measures identified within the scope of this study together
with the ones already ongoing and planned by the concerned infrastructure

managers are expected to technically allow the operation of 740 meter long
trains on all lines of the RFC NS  -B by 2030 , specified that some technical issues
may still exist at some Rotterdam Harbour handover stations and at the

Amersfoort handover station

Capacity and time  limitations may exist by 203 0 at some Rotterdam Harbour
handover stations  and along the Kijfhoek - Weesp and Roosendaal - Bad
Bentheim routes.  Constraints may also be experienced particularly in the

daytime and peak hours on sections used by passenger and freight traffic and/or

locat ed in urban agglomerations in Belgium and in the Czech Republic, where

studies are ongoing/planned to assess the extent of such problems, also based

on expected traffic projections, which were not elaborated as part of this study

The ambitious modernisati  on programme of the railway lines in Poland, including
significant investments on the RFC NS -B, might be affected by implementation

delays, also considering the different status of the technical/financial maturity of
the projects required to modernise the Polish corridor lines . Unavailability of

funds and delays in the completion of the infrastructure measures considered in

this study to modernise/upgrade the existing infrastructure in this Member

State, may result in technical/capacity restrictions towards the operation of 740
meter long trains along the RFC NS -B in this country by 2030 . This emphasises
the opportunity to financially and administratively support the development of a

stable and mature pipeline of projects in Poland

The implementation of the infrastructure initiatives/measures identified as part

of this study to solve existing and future technical and capacity problems along
the RFC NS -B with reference to the 740 meter train length standard might be

also integrated/accompanied during the peri od up to 2030 and afterwards, with

a set of operational measures, related to scheduling and timetable planning,

blocking the use of stations with short tracks and/or detouring. These solutions,

that according to this study are already adopted/considered fo r use by the
concerned infrastructure managers, are particularly useful to allow the

temporary operation of 740 meter long trains along the corridor, especially in

low density traffic conditions. The study demonstrates that the effectiveness and
cost - benef it ratio of the applicability of these measures reduce with an

increasing density of traffic on the lines and mixed use of the corridor sections
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by passenger and freight transport. For a market -oriented quality approach and
in light of an increased use of the corridor lines, solutions to allow technical
operability and capacity improvement are ultimately more effective and efficient.
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2. INTRODUCTION

2.1. Study objectives

To enhance a European network for competitive rail freight, Regulation (EV)
913/2010 stipulates the implementation of initial rail freight corridors and a

package of measures to improve the competitive situation of rail freight

transport on these corridors . Established in accordance with this regulation, the
Rail Freight Corridor North Sea  -Baltic (RFC NS -B) became operational in
November 2015.

In view of the entry into operation of the RFC NS -B, a fAStudy on the Corr
i nfrastructur e c¢ h aconductedeandifiralizéddstiie Workirsg Group

Infrastructure in 2014. This resulted in a list of parameters to be looked at in

detail. These also included the 740 meter train length interoperability standard

as one of the Key Performance Indicators (KPIs) setin the TEN -T Regulation

(EVU) 1315/2013 for the rail freight lines belonging to the core network and

particularly to the 9 Core Network Corridors, including the CNC NS -B.

Since the entry into operation of the RFC NS - B, periodic consultations also

includ ing customer satisfaction surveys are being performed by the RFC NS -B
which involve the Railway Undertakings Advisory Group (RAG) and Terminal

Advisory Group (TAG). By doing so, the conditions for international rail freight

transport along the RFC NS -B shalll be improved and unified. One of the main

improvements mentioned by the customers is the development of a
homogeneous corridor infrastructure, especially with reference to  the maximum
permitted train length. Hence, the Management Board of the RFC NS-B decided

to carry out the present Study on Capacity Improvement - SCI.
This study aims at address ing the following aspects:

A ldentifying main infrastructure obstacles hampering the operation of
long trains along the RFC NS -B;

A ldentifying measures to remove these infrastructure obstacles, to allow
a smooth and seamless operation of 740 meter long trains;

A Assessing the effectiveness of such solutions;

A Identifying infrastructure investments needed.

Further to the analysis of the train length interoperability standard, the study

also assessed the current status and future outlook of the corridor infrastructure

with reference to the electrification parameter. This exercise was however

limited to the de  scription of the corridor infrastructure in 2018 and by 2030 and
no measures and costs were identified and estimated to address gaps specifically

related to electrification
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2.2. Study m ethodology
2.2.1. Overall methodology
The activities performed as part of the study consisted in the implementation of

the following tasks:

A Description of the characteristics of the RFC NS -B in 2018 (assumed as
base year for the analysis) , with reference to the technical maximum
train length and possible related capacity constraints ;
A Review of the ongoing and planned investments by 2030 and description
of the expected corridor infrastructure and operational characteristics by
2030 ;
A Identification of measures to improve the operation of 740 meter long
trains under the technical and ¢ apacity points of view, not already
planned by the concerned infrastructure managers, but still required to
remove infrastructure obstacles and allow a smooth and seamless
operation of 740 meter long trains along the RFC NS -B by 2030.

In line with the requ  irements specified in the Terms of Reference, the scope of

the study primarily concerned the corridor lines, handover stations/marshalling

yards/waiting -buffer locations and terminals listed in Annex A to this report.

With reference to the  infrastructure  subject of analysis , itis worth  noticing that :

i) the study is limited to the European standard gauge corridor lines, and thus to

the corridor infrastructure in the following Member States: the Netherlands,

Belgium, Germany, Poland, the Czech Republic and Lithuania; ii)  the extension

to Medyka (sections Jaworzno Szczakowa - Krakéw Mydiniki - P o d § A Medyka

Gr.P.) was included in the scope of this study although it was not part of the RFC

NS-B in 2018; iii) the expected principal lines Krakéw MydIniki I Krak-w G§g. and
Krak- - wiBgdgnUe are currently plannedaficoandbe used
accordingly they were excluded from the analysis ;iv) the list of handover
stations/marshalling yards/waiting -buffer locations was originally excluding

Kijfhoek, Crailoo and 6 Hertogenbosch in the Netherlands, which were

subsequently agreed to be analysed as part of the study.

In order to perform the analysis, detailed information on the parameters and
operational conditions of the corridor infrastructure scope of study was provided

to the Contractor by the six infrastructure managers of the Member States

concerned by the study. In greater detail, the infrastructure man agers provided
information on the corridor lines and handover stations/marshalling

yards/waiting -buffer locations . Due to the fact that the terminals are privately

owned and managed, a questionnaire -based survey 1 SClsurvey 1 was
performed aimed at collec  ting relevant information on the ir status and likely
development. Out of 160 terminals involved in the survey, only 20 responded. In
line with the requirements specified in the Terms of Reference, the study was

limited to the terminals that responded to th e survey . Further to the list of

corridor lines, handover stations/marshalling yards/waiting -buffer locations and
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terminals subject of study, Annex A also includes the information collected from
the infrastructure managers and the SCI survey , representing  the database of
this study.

Relevant methodological assumptions to perform the analysis relate to the legal
definitions of 740 meter long train operations in the networks of the six RFC NS -

B Member States involved in the study and the cost estimates for th e
infrastructure measures identified as part of the study for the smooth and
seamless operation of 740 meter long trains along the RFC NS -B by 2030. The

two following sections  are dedicated to these topics.

2.2.2. Comparison of | egal definitions of 740 m eter long train
opera tions by RFC NS -B Member State

The legal definitions of 740 meter long trains and the subsequent definition of

the necessary track length for the operation of those trains in each of the

involved Member States were assessed as part of the study . Table 2-1 below
summarises the outcome of this exercise.

NL BE DE Cz PL LT
Total train length 740 750 740 740 740 740
Signal view 10 8 5 10 10 5
Inaccurate stopping 5 5 5 10
Stretching protection - 10 Upto 10 -
Additional safety distance - - - - 5
Necessary total track length 755 773 Upto 760 750 765 745
Extra distances if applicable 2/15/20 124 - - - -

Source: Contractor based on consultation with the Infrastructure Managers

Further to the measuring components illustrated in the table above, the
following considerations apply to the definition of the 740 meter long train
operability in some of the RFC NS -B Member States:

A The Belgium network statement for the year 2019 mentions in Chapter
3.3.2.5 that AfAthe | englimktediogrincipletey5@ ht tr ai ns i
m eters i nclusi ve of;hénceahe tiffe@nce intrain ergth;
A Theexiira di st #eNetherlands napply for the merging of trains,
in case of fAsmal lsecand fpeoedtigeod is added at the ather
end of the train;
A Theexiira di st Belgum sapplyifonstation tracks if the danger
pointis <30 meter to the reference point for inaccuracy of iodometry,
entering of non -ETCS areas .

Although the initial length (see line 1 in Table 2-1) isidentical in all countries
alongthe RFC NS-B (except for the deviation in B elgium ), the total track lengths
required for the operation of 740 meter long trains adds up to a minimum of 755

meters and a maximum of 773 meters ; in Belgium for station tracks  under ETCS
L2 even up to 897 meters.
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2.2.3. Basis for cost estimates

As part of this study cost estimates

of infrastructure measures

were elaborated for the infrastructure

measures proposed for implementation to allow operating 740 meter long trains

by 2030 in addition to the already planned initiatives
already elaborated in previous analyses/studies by the concerned

. To this purpose estimates
infrastructu re

managers were considered. | n absence of existing estimates costs were
calculated on the basis of the items and unit cost ranges listed in Table 2-2

below.

Item
Tracks
New track (per km)
Switches
New switches
Moving of switches to other locations
Electrification
Electrification (per km)
Signalling
ETCS system (per km)
Interlocking/ETCS adjustments (per km of track)

Level Crossings (road signals)

Source: Contractor

Unit cost ranges ( 0)

590,000 -1,750,000

135,000 -660,000
50,000 -170,000

250,000 -1,300,000

185,000 -800,000

220,000 -630,000
120,000 -310,000
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2.3.

Structure of this report

Further to the executive summary and this introductory section, this report is
structured into  eight additional main chapters:

A Chapter 3, summarising the characteristics of the RFCNS -B in 2018 and

by 2030, with reference to the technical maximum train len gth and
possible related capacity constraints, and identifying the technical and
operational measures to improve the corridor capacity to operate 740

meter long trains

Chapter s 4 to 9, describing for each RFC NS -B Member State the
characteristics of the ¢ orridor in 2018 , with reference to the technical
maximum train length and possible related capacity constraints; the

review of the ongoing and planned investments and the expected

corridor infrastructure and operational characteristics by 2030 , as well as
identifying the measures to improve the operation of 740 meter long

trains under the technical and capacity points of view ;

Chapter 10, illustrating key findings and recommendations concerning

the status and improvement of the technical and operational con ditions
of the RFC NS -B with reference to 740 meter long trains

The following annex es integrate the main body of the study report, providing
additional information on the subsequent topics:

A Annex A: including the SCI infrastructure database listing the corridor

lines, handover stations and terminals subject of study and providing
details on their  characteristics in 2018 and by 2030 ;

A Annex B: providing the schematic maps of the RFC NS-B representing
the status of the corridor infrastructure in 2018 with reference to the
following parameters: type of line, type of network, number of tracks,
traction and train length . Further to these five maps outlining detailed
parameters for the corridor lines, two simplified maps representing the
status of th e possibility to operate 740 meter long trains in 2018 and by
2030 were elaborated, which are also included in this Annex. The two
maps are showing where 740 meter long trains are possible to be
operated (green); where they are possible to be operated with capacity
restrictions (dotted orange) and where 740 meter long trains are not
possible to be operated (red);
A Annex C: illustrating a virtual example of the applicability of operational
measures to allow operation of 740 meter long trains
The order of presentation of the information by Member State in this deliverable
reflects the one in the list of corridor lines, handover stations and terminals
annexed to the Terms of Reference of the study , as also reported in  Annex A to
this report
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3. CHARACTERISTICS OF THE RFC NS -B IN 2018 AND
2030 AND MEASURES TO IMPROVE ITS CAPACITY

3.1. Introduction

This section provides a summary  atthe corridor level of the analysis presented

in the following Chapters from 4 to 9, for each RFC NS -B Member State involved
in the study . Thisrelatestoi) the characteristics of the corridor in 2018 , with
reference to the technical maximum train length and possible related capacity
constraints; i) the review of the ongoing and planned investments and the

expected corridor i  nfrastructure and operational characteristics by 2030 ;iii) the
measures identified to improve the operation of 740 meter long trains under the
technical and capacity points of view . One section of this chapter was dedicated

to each of these study elements. An additional section is furthermore included in
this chapter which relates to the operational measures that could be considered
to further enhance  the operation of 740 meter long t rains along the RFC NS -B.

3.2. Corridor infrastructure and operational

characteristics in 2018
3.2.1. Railway lines
Annex A to this report lists the corridor lines subject of study, including their
classification with reference to the type of lines and network , their lengths and
characteristics for the years 2018 and 2030, whereas Annex B provides the

schematic maps of the RFC NS  -B representing the status of the corridor
infrastructure  in 2018 with reference to the following parameters: type of line,
type of network,  number of tracks, traction and train length.

Table 3-1 summarises the composition ofthe RFC NS-B in 2018 with reference
to the type of line and type of network . Data are provided for the whole corridor
and the corridor lines  within the individual Member State  s. Percentages are also
indicated referring to the entire length of the RFC NS  -B in 2018 ,i.e. 7,330 km

Member Total corridor Principal / TBII/)?\?ecr);I(I)r:]Z /
State tength Expected pprincipal Expected divers?:)nary Connecting
km % km % km % km %

NL 634.8 8.7% 367.4 5.0% 96.5 1.3% 170.8 2.3%
BE 332.2 4.5% 235.7 3.2% 15.8 0.2% 80.7 1.1%
DE 2,508.3 34.2% 1,921.0 26.2% 386.3 5.3% 201.0 2.7%
PL 3,431.7 46.8% 1,778.8 24.3% 1,524.0 20.8% 128.9 1.8%
Ccz 307.5 4.2% 142.6 1.9% 152.4 2.1% 12.6 0.2%
LT 115.5 1.6% 115.5 1.6% 0.0 0.0% 0.0 0.0%

Total 7,330.0 100.0% 4,561.0 62.2% 2,175.0 29.7% 594.0 8.1%
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Member Total corridor Type of network
State length Core Comprehensive Off TEN -T
km % km % km % km %
NL 634.8 8.7% 393.7 5.4% 241.0 3.3% 0.0 0.0%
BE 3322 4.5% 218.7 3.0% 73.7 1.0% 39.8 0.5%
DE 2,508.3 34.2% 1,705.9 23.3% 557.4 7.6% 245.0 3.3%
PL 3,431.7 46.8% 2,172.0 29.6% 762.7 10.4% 497.0 6.8%
Ccz 307.5 4.2% 173.0 2.4% 134.5 1.8% 0.0 0.0%
LT 115.5 1.6% 36.8 0.5% 78.8 1.1% 0.0 0.0%
Total 7,330.0 100.0%  4,700.1 64.1% 1,848.1 25.2% 781.8  10.7%
Source: Contractor based on consultation with the Infrastructure Managers
Table 3-2 below provides a matrix of the composition of the RFC NS -B with
reference to the type of line and network.
Principal / Diversionary /
Type of line Expected Expected Connecting Total
principal diversionary
ekl Km % km % km % km %
network
Core 3,675.2 50.1% 793.2 10.8%  231.7 3.2%  4,700.1 64.1%
Comprehensive 676.0 9.2% 935.3 12.8% 236.8 3.2% 1,848.1 25.2%
Off TEN -T 209.8 2.9% 446.4 6.1% 1255 1.7% 781.8 10.7%
Total 4,561.0 62.2% 2,175.0 29.7% 594.0 8.1%  7,330.0 100.0%
Source: Contractor based on consultation with the Infrastructure Managers
The RFC NS -B in 2018 primarily consist ed of principal lines (62.2%) and core
network lines (64.1%): 3,675.2 km of corridor lines , corresponding to half of the
whole RFC NS -B, is made up of principal/expected principal lines belongin gto
the TEN -T core network. As part of the comprehensive network lines, the
diversionary ones cover the highest share (12.8%), followed by the principal
lines (9.2%) and the connecting lines (3.2%). The same applies to the lines not
belonging to the TEN -T network, as the share of diversionary lines (6.1%) is
higher than the one of the principal lines (2.9%) and connecting lines (1.7%).
Overall, the diversionary lines represent a relevant share of the corridor
(29.7%), most of which (12.8%) is classified as comprehensive network. The
connecting lines of the RFC NS  -B result to be equally distributed between the
core and the comprehensive network (3.2% each), whilst only 1.7% do not
belong to the TEN -T network. Referring to the corridor lines in the Member
States involved in the study it is noticeable that over 80% of the RFC NS -B
crosse d Germany and Poland. The Polish corridor lines  in particular, represent  ed
over 45% of the corridor length, most of which bel onging to the core network
To the purpose of the study and aimed at analysing and describing the technical
maximum train length and related capacity constraints of the RFC NS -B lines,
the corridor network in each Member State was divided into anu mber of lines as
detailed in Chapters 4 to 9 below. Table 3-3 overleaf summarises the outcome of

this analysis for the year 2018 .
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Line Technical maximum train length and related capacity constraints in 2018
Netherlands

Principal line from Amsterdam Westhaven to the 740 m Amsterdam > Amersfoort

NL/DE border near Bad Bentheim (Line 1 -NL) 720 m Amersfoort > Amsterdam (length restriction waiting track)
740 m Amersfoort 1 Bad Bentheim (limited number of paths available for 740 m trains) Border
agreement NL /DE standard train length = 590 m

Principal line from Maasvlakte to the NL/DE border 740 m Maasvlakte West 1 Zevenaar Border - Length limitations apply on the Harbour SY

near Emmerich (Line 2 -NL) Maasvlakte Oost, Botlek, Pernis and Waalhaven Zuid. Border agreement NL /DE standard train
length =690 m

Diversionary line from Weesp via Rotterdam t o] 660 m Kijfhoek > Weesp (length restriction waiting track)

Kijfhoek (Line 3 -NL) 740 m Weesp < Kijfhoek

Connecting line from  Amersfoort vi a Ut r e c ht 630 m Amersfoort - Meteren (length restriction waiting track)

Hertogenbosch to the NL/BE border near 740 m Meteren i Roosendaal (limited number of paths for 740 m trains available)

Roosendaal (Line 4 -NL)

Connecting line from Beverwijk to Amsterdam (Line 740 m at most times of the day

5-NL)

Expected principal l'ine (Al 550m

BE/NL border via Roermond to the NL/DE border
near Weert (Line 6 -NL)

Belgium
All corridor lines 740 m trains were allowed outside peak hours
Germany
All corridor lines For the German corridor network a train length up to 740 m was basically possible . Capacity
constraints during peak hours existed on some sections of line 1 [Hamm - Léhne (Strecke
2990); Minden - Haste; Gro3 Gleidingen i Magdeburg; Magdeburg - Saarmund; Berlin -
Wuhlheide - Frankfurt (O) - Border DE/PL], line 3 [Border NL/DE - Bad Bentheim i Osnabriick]
and line 6 [Riesa - Bad Schandau - Border CZ/DE]. Restrictions due to timetabling and
operational specific situ  ations might also result in a temporary reduction of the train length on
the corridor lines
Poland
Principal line starting at the PL/DE border near Most of this line allowed for the operation of 740 meter long trains. There are however several
Rzepin continuing via Poznan Franowo, Lowicz, sections At the Pozna@E r ais$)whch allowedf@ thé operation af@&0b y p a
Skierniewice, Pilawa and Gul meterlong trains only; The section from Kunowice (Border DE/PL) to Rzepin limited train
to the PL/BY border) (Line 1 -PL). However, the length for cross -border trains from Germany to 630 m

section between Poznan Franowo and Lowicz is an
expected principal line

Principal line starting at the PL/LT border near 600 m

Trakiszki to Elk (Lin e 2-PL)

Principal line starting at the PL/DE border near On section BielawaDolna -Wr ocgaw Muchob-r 740 meter |l ong trai
Bielawa Dolna continuing via Wroclaw Brochow, operated. On the remaining sections the prevailing train length was 600 m
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Line Technical maximum train length and related capacity constraints in 2018
Jelcz, Opole, Gliwice and D
Szczakowa (Line 3 -PL). This line also includes the
fitriangul ar connectionodo iat al
Sosnowiec Maczki to Jaworzno Szczakowa
Diversionary line starting at Rzepin continuing via On part of the corridor between Gajewnik and -Skie
Ostrow Wielkopolski, Skierniewice and Warszawa Warszawa -Guk - w (except on some | ines i n matardosgarainsarai | wa
before re -joiningLinel -PLi n Guk - w -RLL i n € possible to be operated. On the remaining of the line the prevailing train length was 620 m
Diversionary line starting at Elk continuing via 640 m
Gniewkowo and Poznan Franowo before re -joining
Line 4 -PL in Ostréw Wielkopolski (Line 5 -PL)
Diversionary line starting at Wroclaw Brochéw to 650 m
Opole, via Brzeg (Line 6  -PL)
Expected principal line starting from Pilawa to Elk 620 m
via Tluszcz (Line 7 -PL)
Expected diversionary line starting from Lowi czto Most of this line allowed for the operation of 740m long trains. Capacity constraint e xists on

Tluszcz via Warszawa (Line 8  -PL). However, the
short section between Warsz;
and Warszawa Praga is already a diversionary line
(part of Line 4 -PL)

Czech Republic
Principal line starting at the CZ/DE border near

DNl 2n ProstSedn?2 Gleb, conti
(Line 1 -C2z)
Diversionary line branching out of Line 1 -CZin
DNl 2n ProstSedn2? Gleb, cont.i
and meetingLinel -CZ again in Praha
C2)
Connecting line starting in
meeting linesl -CZand2 -CZ al so i n Pra
(Line 3 -C2)

Lithuania
Principal line starting at the LT/PL border near
Mockava, continuing north to Kaunas (Line 1 -LT)

Source: Contractor based on consultation with the Infrastructure Managers

section between Legionowo and Krusze, where 650 m long trains can operate

680 m on the two sections from Praha Bubenel| via Praha Hol egovice t
650 m on the section fronmMMME M nPrvascthSedd nd2. nGl etbo; ot
680 m on the section f-rPamhRr &Uthsd2mdsteisyva Dt her wi se
The section with the | owest possible train | ength

operating 740 m long trains. If the carrier wished to form longer trains than th ose specified,
and this request did not exceed the capacity allocated to it and, upon approval by the manager,

that formation complied with the characteristics of the public railway infrastructure, the

manager should have ensured the organisation and manag ement of traffic for such trains

; Notes: the description for the Netherlands and Belgium refers to the daytime period
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Based on the analysis of the status of the possibility to operate 740 meter long
trains along the RFC NS  -B in 2018 , and focussing on the relations involving at
least one corridor Border Crossing Point (BCP), the following considerations

apply:

A 740 meterlo ngtrains in 2018 were generally possible to be operated
bet ween the Netherl ands, Bel gi um, Ger
acrosstheHorka 7T Wngl i ni ec BCP, with the fol
0 Inthe Netherlands limitations existed on waiting tracks on the
div ersionary and connecting lines. Limited paths were available in
the daytime between Amersfoort and Bad Bentheim. Train length
was also reduced for trains stopping at the intermodal shunting

many an
l owi ng

yards Botlek (Bot), Pernis (Ps), Waal hav

Rhined did not technically allow o

0 Atthe BCPs between the Netherlands and Germany operational
restrictions were in place on the Dutch side that allow ed the
transit of 740 meter long trains only based on ad hoc requests;

0 In Belgium 740 meter long trains were generally possible to be
operated but only outside peak hours;
0 In Germany 740 meter long trains were also generally possible to

be operated . Capacity constraints during peak hours existed on

some sections of line 1 [Ha  mm - L6hne (Strecke 2990); Minden -
Haste; Grol3 Gleidingen T Magdeburg; Magdeburg - Saarmund;
Berlin -Wuhlheide - Frankfurt (O) - Border DE/PL], line 3 [Border
NL/DE - Bad Bentheim 7 Osnabrick] and line 6 [Riesa - Bad
Schandau - Border CZ/DE]. Restrictions due to timetabling and
operational specific situations might also result in a temporary

reduction of the train length on other corridor lines ;

A 740 meter long trains operat ions were also possible  on national O/Ds of
the RFC NS -B at the same conditions  descr ibed for cross -border trains
(except for limitations at the BCPs) , as well as along several national
corridor stretches in Poland and on the RFC NS -B lines in Lithuania;

A No 740 meter long trains were possible to be operated along the RFC
NS-B to/from the C zech Republic and within this Member State.

Table 3-4 and Table 3-5 overleaf summarise the status of the operability of 740
meter long trains along the RFC NS -B in 2018 with reference to: 1) the type of
lines, i.e. principal (including expected principal), diversionary (including

expected diversionary) and connecting lines; and 2) the type of network, i.e.

TEN-T core, TEN -T comprehensive, off TEN  -T. More details about the
technical/capacity conditions of the RFC NS -B lines are provided in the Chapters
dedicated to each corridor Member State.

peratin
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State of art Principal Diversionary Connecting Total
N i Nr. of Length Nr. of Length Nr. of Length Nr. of Length
Even and Odd direction 2018 sections [%0] sections [%0] sections [%0] sections [km]
Operation of 740 m long trains possible 91 56.7% 36 38.8% 19 39.3% 146 3,661.4
Operation of 740 m I_ong trains possmle with 23 16.9% 1 0.7% 13 29 9% 37 965.0
capacity constraints
Operation of 740 m long trains not possible 56 26.4% 36 60.5% 19 30.8% 111 2,703.7
Total 170 4,561.0 km 73 2,175.0 km 51 594.0 km 294 7,330.0
N Nr. of Length Nr. of Length Nr. of Length Nr. of Length
Even direction 2018 sections [%0] sections [%0] sections [%0] sections [km]
Operation of 740 m long trains possible 91 56.7% 33 38.6% 19 39.3% 143 3,653.3
Operation of 740 m !ong trains possmle with 26 17.8% 1 0.7% 13 29.9% 40 1,006.0
capacity constraints
Operation of 740 m long trains not possible 53 25.5% 36 60.7% 19 30.8% 108 2,662.6
Total 170 4,561.0 km 70 2,166.9 km 51 594.0 km 291 7,321.9
Lo i Nr. of Length Nr. of Length Nr. of Length Nr. of Length
Odd direction 2018 sections [%0] sections [%0] sections [%0] sections [km]
Operation of 740 m long trains possible 91 56.7% 32 38.6% 19 39.3% 142 3,653.5
Operation of 740 m I_ong trains possmle with 23 16.9% 5 3.3% 13 29.9% a1 1,021.6
capacity constraints
Operation of 740 m long trains not possible 56 26.4% 32 58.1% 19 30.8% 107 2,647.0
Total 170 4,561.0 km 69 2,167.1 km 51 594.0 km 290 7,322.1
Source: Contractor based on consultation with the Infrastructure Managers
State of art Core Comprehensive Off TEN -T Total
i Nr. of Length Nr. of Length Nr. of Length Nr. of Length
Type of  network 2018 sections [%] sections [%0] sections [%0] sections [km]
Operation of 740 m long trains possible 102 55.7% 31 39.7% 13 39.7% 146 3,661.4
Operatlon_of 740 m long trains possmle 22 16.1% 11 9.1% 4 5 1% 37 965.0
with capacity constraints
Operation of 740 m long trains not possible 59 28.2% 24 51.2% 28 55.2% 111 2,703.7
Total 183 4,700.1 km 66 1,848.1 km 45 781.8 km 294 7,330.0

Source: Contractor based on consultation with the Infrastructure Managers
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The main considerations from the analysis of the corridor status in 2018 are as
follow:
A On 50.0% of the total corridor lines ( 3,661.4 km) it was possible
operating 740 meter long trains in 2018 , without any capacity
constraints  affecting the corridor performance; whereas on 50.0% of the
RFC NS-B lines technical/capacity issues were present limiting the
operation of 740 meter long trains in s pecific periods of the day, with

36.9% of the corridor presenting technical characteristics not allowing
the operation of long trains;
A Referring to the type of lines:

0 On 56.7% of the principal lines (totalling 62.2% of the RFC NS -B
length) it was possible operating 740 meter long trains already in
2018 . On 16.9% of the principal lines capacity problems existed,
which hampered the operation of long trains in specific periods of
the day and on 26.4% of the principal lines it was not possible to
operate 740 m eter long trains;

0 60.7% of the diversionary lines (29.7% of the total corridor
length) were affected by capacity issues in 2018 . Furthermore,
most of them (i.e. 60.5%) presented technical characteristics not
allowing the operation of 740 meter long trains in 2018 ;

0 On 39.3% of the connecting lines (corresponding to 8.1% of the
RFC NS-B length) it was possible operating 740 meter long trains
in 2018 , whereas on 60.7% of the remaining connecting lines
problems existed that affected the possibility to operate 740
meter long trains both under the technical stand point or due to
capacity limitations ;

A Referring to the type of network:

0 Onb5.7% ofthetot  al length of the RFC NS  -B core network
sections (corresponding to 64.1% of the RFC NS -B length) it was
already possible operating 740 meter long trains in 2018 , whereas
on the remaining 44.3% of the core network lines issues were
present limiting the opera  tion of 740 meter long trains to specific
periods of the day or not allowing their operation atall ;
concerning the corridor sections belonging to the comprehensive
network (totalling 2  5.2% of the RFC NS -B length ), 60.3% of their
length presented either ca  pacity or technical  problems hampering
the operation of 740 meter long trains in 2018 , whereas on 39.7%
of this type of network it was possible to  operate long trains
without capacity  constraints ;

o Concerning the other RFC NS  -B sections not belonging to the TEN-
T network (corresponding to 10.7% of the corridor  length ), on
most of them, i.e. 60.3 %, it was not possible to operate 740
meter long trains  due to technical/capacity limitations , whereas on
the remaining  39.7% of this type of network 740 meter long
trains were already possible to be operated
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Finally, details are provided in Table 3-8 overleaf for the whole corridor and by
Member State, for the extent of the corridor that was affected in 2018 by
technical and/or capacity constraints hampering the operability of 740 meter

long trains along the RFC NS  -B:

A 259.2 km of the corridor lines inthe Netherlands  (over 1/3 of the RFC
NS-B in this Member State , corresponding to the 3.5% of the whole
corridor length ) were affected by either technical or capacity constraints ;
most of these lines belongto the comprehensive network (i.e. 194.4
km). Limitations were related to both restrictions at waiting tracks on
the principal, diversionary and connecting lines as well as limited
available paths on principal/core network corridor lines;

A In Belgium there were no lines where 740 meter long trains could not be
accommodated, whilst the whole corridor network was potentially
affected by capacity  problems ;

A Similar to Belgium, in Germany there were no lines where the operation
of 740 meter long tra  ins was not possible, whereas capacity limitations
involved principal lines along the core network only, covering 7.1% of
the whole corridor length  , specified that restrictions due to timetabling
and operational specific situations might also resultin a t emporary
reduction of the train length on other corridor lines ;

A On 2,248.2 km of corridor lines in Poland  , represen ting 30.7% of the
whole RFC NS-B length, 740 meter long trains could not be operated in
2018 . Problems affected in particular principal and d iversionary lines and
the TEN -T comprehensive network;

A In the Czech Republic, technical constraints were present along the
whole corridor, i.e.  307.5 km of lines , corresponding to 4.2% of the total
length of the RFC NS -B;

A Finally, neither capacity nor tech nical constraints existed in the part of the
corridor alignment located in Lithuania.
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Member State

Whole corridor

NL
BE
DE
PL
Ccz
LT
Total
Principal lines
NL
BE
DE
PL
Ccz
LT
Total

Diversionary lines

NL
BE
DE
PL
Cz
LT
Total

Connecting lines

NL
BE
DE
PL
Ccz
LT
Total

Total length

(km]

634.8
332.2
2,508.3
3,431.7
307.5
1155
7,330.0

367.4
235.7
1,921.0
1,778.8
142.6
115.5
4,561.0

96.5
15.8
386.3
1,524.0
152.4
0.0
2,175.0

170.8
80.7
201.0
128.9
12.6
0.0
594.0

Corridor extent affected by

technical/capacity

constraints

operate 740 m long trains

km
259.2
332.2
521.5
2,248.2
307.5
0.0
3,668.6
km
55.6
235.7
521.5
1,021.5
142.6
0.0
1,976.9
km
56.7
15.8
0.0
1,106.3
152.4
0.0
1,331.1
km
146.9
80.7
0.0
120.4
12.6
0.0
360.6

%
3.5%
4.5%
7.1%

30.7%
4.2%
0.0%

50.0%

%
1.2%
5.2%

11.4%

22.4%
3.1%
0.0%

43.3%

%
2.6%
0.7%
0.0%

50.9%
7.0%
0.0%

61.2%

%

24.7%

13.6%
0.0%

20.3%
2.1%
0.0%

60.7%

2018

Operation of 740 m long trains
to possible with capacity

constraints

km
111.3
332.2
521.5
0.0
0.0
0.0
965.0
km
14.5
235.7
521.5
0.0
0.0
0.0
771.7
km
0.0
15.8
0.0
0.0
0.0
0.0
15.8
km
96.7
80.7
0.0
0.0
0.0
0.0
177.4

%
1.5%
4.5%
7.1%
0.0%
0.0%
0.0%

13.2%

%
0.3%
5.2%

11.4%
0.0%
0.0%
0.0%

16.9%

%
0.0%
0.7%
0.0%
0.0%
0.0%
0.0%
0.7%

%

16.3%
13.6%
0.0%
0.0%
0.0%
0.0%
29.9%

Operation of 740 m long trains

not possible

km
147.9
0.0
0.0
2,248.2
307.5
0.0
2703.7
km
41.1
0.0
0.0
1,021.5
142.6
0.0
1205.2
km
56.7
0.0
0.0
1,106.3
152.4
0.0
1315.3
km
50.2
0.0
0.0
120.4
12.6
0.0
183.2

%
2.0%
0.0%
0.0%

30.7%
4.2%
0.0%

36.9%

%
0.9%
0.0%
0.0%

22.4%
3.1%
0.0%

26.4%

%
2.6%
0.0%
0.0%

50.9%
7.0%
0.0%

60.5%

%
8.5%
0.0%
0.0%

20.3%
2.1%
0.0%

30.8%
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Member State

Total length
(km]

Core network lines

NL 393.7
BE 218.7
DE 1,705.9
PL 2,172.0
Ccz 173.0
LT 36.8
Total 4,700.1
Comprehensive network lines
NL 241.0
BE 73.7
DE 557.4
PL 762.7
Ccz 134.5
LT 78.8
Total 1,848.1
Off TEN -T network lines
NL 0.0
BE 39.8
DE 245.0
PL 497.0
Ccz 0.0
LT 0.0
Total 781.8

Source: Contractor based on consultation with the Infrastructure Managers

Corridor extent affected by

technical/capacity

constraints

operate 740 m long trains

km
64.8
218.7
521.5
1,104.3
173.0
0.0
2,082.2
km
194.4
73.7
0.0
712.1
134.5
0.0
1,114.7
km
0.0
39.8
0.0
431.9
0.0
0.0
471.7

%
1.4%
4.7%

11.1%
23.5%
3.7%
0.0%
44.3%
%
10.5%
4.0%
0.0%
38.5%
7.3%
0.0%
60.3%

%
0.0%
5.1%
0.0%

55.2%
0.0%
0.0%

60.3%

to

2018

Operation of 740 m long trains
possible with capacity

km
16.5
218.7
521.5
0.0
0.0
0.0
756.7
km
94.8
73.7
0.0
0.0
0.0
0.0
168.5
km
0.0
39.8
0.0
0.0
0.0
0.0
39.8

constraints

%
0.4%
4.7%

11.1%
0.0%
0.0%
0.0%

16.1%

%
5.1%
4.0%
0.0%
0.0%
0.0%
0.0%
9.1%

%
0.0%
5.1%
0.0%
0.0%
0.0%
0.0%
5.1%

Operation of 740 m long trains

not possible

km
48.3
0.0
0.0
1,104.3
173.0
0.0
1325.6
km
99.6
0.0
0.0
712.1
134.5
0.0
946.2
km
0.0
0.0
0.0
431.9
0.0
0.0
431.9

%
1.0%
0.0%
0.0%

23.5%
3.7%
0.0%

28.2%

%
5.4%
0.0%
0.0%

38.5%
7.3%
0.0%

51.2%

%
0.0%
0.0%
0.0%

55.2%
0.0%
0.0%

55.2%
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In addition to the analysis of the suitability of the RFC NS -B to operate 740
meter long trains, a review of the characteristics of the corridor network with
reference to the electrification of the corridor lines was performed as part of the
study. Table 3-7 provides the listof  non-electrified corridor sections in 2018 .
MS Corridor lines L.ength Type of line Type of
in km network
BE Y. Rooierweg - Genk Goederen 13.8 Connecting Off TEN-T
BE Y. Rooierweg - Genk Zuid 8.0 Connecting Off TEN-T
BE Mol - Hamont border 41.1 Ex_pegted Comprehensive
principal
DE Wilhelmshaven - Sande 154 Principal Core
DE Sande - Oldenburg 45.0 Principal Core
DE Cotthus - Horka 74.6 Diversionary Comprehensive
DE Berlin -Moabit - Berlin -Hamburger und Lehrter Bf 2.3 Connecting Off TEN-T
PL E g kOlecko 28.5 Principal Core
PL Olecko - (Gw) 16.5 Principal Core
PL (Gw) - Papiernia 20.7 Principal Core
PL Papiernia - SuwagKk i 5.7 Principal Core
PL Suwa § Krakiszki 25.7 Principal Core
PL Trakiszki - Trakiszki (Border PL/LT) 3.4 Principal Core
PL Gg§og - keszno 46.8 Diversionary Off TEN-T
PL Leszno -KNkol ewo 11.9 Diversionary Off TEN-T
PL KNkol e @susz 56.3 Diversionary Off TEN-T
PL Osusz - Durzyn 53 Diversionary Off TEN-T
PL E § kKorsze 98.8 Diversionary Comprehensive
LT  Trakiszki (Border PL/LT) - Mockava 14.3 Principal Comprehensive
LT Mockava - Ge gt ok ai 7.5 Principal Comprehensive
LT Gegt o-kkamiz| 5 Rgda 57.0 Principal Comprehensive
LT Kazl 5 RIgadnas 36.8 Principal Core
Total 635 .3

Source: Contractor based on consultation with the

The analysis shows that
electrified,
sections and in particular

Infrastructure Managers

in 2018 , 635.3 km of RFC NS -B lines were not
including 317 .6 km of principal and expected principal corridor
all the RFC NS-B lines in Lithuania.
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3.2.2. Handover stations
A total of 8 9 handover stations/marshalling yards/waiting -buffer locations were
assessed as part of this study. Table 3-8 provides the listof 33 handover
stations/marshalling yards/waiting -buffer locations along the alignment of the
RFC NS-B where 740 meter long trains could not be operated in 2018 . In the
remai ning 56 handover stations/marshalling yards/waiting -buffer locations of the
RFC NS-B no technical/capacity problems were experienced at that time
Country Handover station and waiting/buffer locations Type of network

NL Maasvlakte (Oost) Core

NL Europoort Core

NL Botlek Core

NL Pernis Core

NL Waalhaven Zuid Core

NL Amersfoort (car terminal) Core

NL Almelo Core

NL Roosendaal Core

NL Tilburg Goederen Comprehensive

NL Geldermelden/Meteren Core

NL Amersfoort (waiting - buffer track ) Core

NL Rotterdam Noord Goederen Comprehensive

NL Almelo buffer track Core

NL Kijfhoek Core

NL Crailoo Comprehensive

NL 6 Hertogenbosch Comprehensive

BE Antwerpen Haven - Bundel B3 Off TEN -T

BE Antwerpen Haven - Bundel Oorderen Off TEN -T

BE Antwerpen Haven - Bundel Angola Off TEN -T

DE Duisburg Ruhrort Hafen Off TEN -T

DE Duisburg Hafen Off TEN -T

DE Duisburg -Hochfeld Sud Core

DE Braunschweig Rbf Core

DE Magdeburg -Rothensee Core

DE Berlin Hamburger und Lehrter Bf Off TEN-T

DE Frankfurt (Oder) Pbf Core

PL Gliwice (port) Off TEN-T

PL Sosnowi ec Pogudni owy Core

PL Brzeg Dolny Comprehensive

Ccz Usti nad Labem Comprehensive

Ccz DNI| 2 n Comprehensive

LT Mockava Comprehensive

LT Kaunas Core

Source: Contractor based on consultation with the Infrastructure Managers

Further to 740 meter long trains operability issues the 13 following handover
stations/marshalling yards/waiting -buffer locations  also represented a barrier in
terms of lack of electrification: Crailoo, Antwerpen Haven - Bundel Berendrecht,
Antwerpen Haven - Bundel Buitenschoor, Antwerpen Haven - Bundel Oudendijk
1, Antwerpen Haven - Bundel Oorderen, Antwerpen Haven - Bundel Angola,
Wilhelmshaven, Duisburg Hafen, Duisburg -Hochfeld Sud, Berlin Hamburger und
Lehrter Bf, Mockava, Gegtokai, Kaunas.
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3.2.3. Terminals

A total of 160 terminals is in operation along the RFC NS -B. These are listed in
Annex A to this report. Table 3-9 below provides the distribution of these
terminals by Member State, as well as the number of terminals that responded

to the SCI survey referred to at Section 2.2.1 above.
Number of contacted Number of terminals that
Member Sta te :

terminals responded to the survey

NL 76 0

BE 19 1

DE 41 8

PL 16 8

Ccz 5 0

LT 3 3

Total 160 20

Source: Contractor

20 terminal operators/managers responded to the SCI survey. The
characteristics of these terminals in 2018 are summarised in  Table 3-10
overleaf .

The anal ysis of the characteristics of the RFC NS -B terminals that responded to

the SCI survey shows that in 2018 740 meter long trains were not possible to be

operated at the following logistics nodes: MSC Gate Bremerhaven, KV -

Drehscheibe Rhein/Ruhr (Megahub Duis burg), Ubf GroRbeeren, Hannover Linden

(until go life of KV Drehscheibe Lehrte), Terminal Brzeg Dolny (PCC Intermodal

S.A.), Terminal DNbrowa G-rnicza (Metrans), Tern
Ter mi nal Gliwice (port) (PCC I nter moskie | S. A. ), T
(Shavemaker Logistics & Transport), Pruszkéw (Metrans), Terminal Kutno (PCC

Intermodal S.A.) , Kaunas intermodal terminal, Mockava

Electrified train terminal accessibility was furthermore not possible at the

following terminals: NV Haven Genk, CT Wilh elmshaven (CTW), Terminal Brzeg

Dol ny (PCC Intermodal S.A.), Terminal DNbrowa G-
GNdKk i (Metrans), Ter minal Gliwice (port) (PCC 1In
(Metrans), Terminal Kutno (PCC Intermodal S.A.), Kaunas intermodal terminal,

Mockava terminal, Gegt.&ikallyje lectifietl aceegsibitytag t i o n
loading/unloading track(s), was not feasible at the following logistics nodes: NV

Haven Genk, CTB Bremerhaven, MSC Gate Bremerhaven, CT Wilhelmshaven

(CTW), Terminal BrzegD ol ny (PCC I nter modal S.A.), Termina
(Metrans), Ter minal GNdKk i (Metrans), Ter minal Gl
S.A.), Terminal KNty Wrocgawskie (Shavemaker Log
(Metrans), Terminal Kutno (PCC Intermodal S.A.) , Kaunas intermodal terminal,

Mockava terminal, Gegt.okai rail way station
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Electrified Electrified accessibility at tl;g?:
Country Terminal Handover station Type of node accessibility at loading/unloading lenath
terminal track(s) g
(m)
BE NV Haven Genk Genk Goederen Off TEN -T No No >=740
DE CTB Bremerhaven Bremerhav"en ) Core Yes No >=740
Speckenbiittel
DE NTB Bremerhaven EEUENE S Core Yes Yes >=740
Speckenbiittel
DE MSC Gate Bremerhaven Bremerha\{gn ) Core Yes No <740
Speckenbiittel
DE Bahnhof Duisburg Ruhrort Duisburg Ruhrort Off TEN -T Yes Yes >=740
Hafen Hafen
KV-Drehscheibe Rhein/Ruhr Duisburg Ruhrort
DE (Megahub Duisburg) Hafen Off TEN-T Yes Yes <740
DE Ubf GroRbeeren GroRRbeeren Core Yes Yes <740
Hannover Linden (until go
DE life of KV Drehscheibe Hannover - Linden Core Yes Yes <740
Lehrte)
DE CT Wilhelmshaven (CTW) Wilhelmshaven Core No No >=740
Terminal Brzeg Dolny (PCC .
PL Intermodal S.A) Brzeg Dolny Comprehensive No No <740
PL Ter mi nal DNbr owa DNbrowa G- r Off TEN -T No No <740
(Metrans) Towarowa
PL Terminal GNdki ( GNdKki Off TEN-T No No <740
Terminal Gliwice (port) (PCC . )
PL Intermodal S.A.) Gliwice (port) Off TEN -T No No <740
Terminal KNty Wr
PL (Shavemaker Logistics & KNty Wrocga Off TEN -T Yes No <740
Transport )
PL Pruszkow (Metrans) Pruszkow Core No No <740
p  rerminalKutno (PCC Stara Wie$ | Core No No <740
Intermodal S.A.)
PL Te.r_ml WV S Al Swar zndz Core Yes Yes >=740
Logistics Sp. z.0.0.)
LT Kaunas intermodal terminal Kaunas Core No No <740
LT Mockava terminal Mockava Comprehensive No No <740
LT Gegtokai rail way Gegt okai Comprehensive No No >=740

Source: Contractor based on SCI survey results
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3.3. Expected corridor infrastructure and operational
characteristics by 2030 and persisting gaps

A review of the ongoing and planned investments and initiatives affecting the

operation of 740 met  er long trains along the RFC NS-B was performed as part of
the study aimed at analysing the technical and operational conditions of long

trains along the corridor by 2030. The details of this analysis are provided in
Chapters 4 to 9 below for each RFC NS -B Member State involved in the study.
The sections below summarise the analysis presented in these chapters

providing an overview of the expected technical and operational characteristics

of the RFC NS -B by 2030 , also highlighting the persisting barriers that would still
hamper the smooth and seamless operation of long trains along the corridor by

this time horizon , upon completion of the ongoing/planned initiatives (i.e. gap
analysis ).

It is worth to notice that as more specifically commented in Chapter 8 below,
reporting on the study analysis on the RFC NS -B infrastructure in Poland, several
projects related to the modernisation of the corridor sections in this Member

State are still to be fully defined in terms of project costs and/or implementation
schedule. Furthermore some of them are in the reserve list of the national

railway plan and accordingly state funding is not secured for these initiatives.

These maturity issues are apparently affecting the reconstruction/modernisation
of about 700 km of corridor lin es in Poland, half of these related to the core
network, which is in any case assumed to be fully modernised and upgraded to

the standards required in the Regulation (EU) 1315/2013 by 2030. For the
initiatives currently affected by maturity issues a genera | risk of possible delays
in their completion by 2030 may exist, particularly for those relating to the
modernisation of the lines not belonging to the core network. On the other hand

it is not possible at present to exactly identify which projects may be affected by
implementation issues, if any will materialise. Accordingly the gap analysis

performed as part of this study focusse d on those corridor lines that are

currently not covered by the scope of any ongoing/planned investments.

3.3.1. Railway lines
Table 3-11 provides a summary of the technical maximum train length and
related capacity constraints along the RFC NS -B lines as described in Chapters 4

to 9 below for the year 2030.
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Line Technical maximum train length and related capacity constraints

Netherlands

Principal line from  Amsterdam Westhaven to the 740 m Amsterdam Westhaven i Bad Bentheim (limited number of path available for 740 m trains)
NL/DE border near Bad Bentheim (Line 1 -NL) Border agreement NL  /DE standard train length =590 m

Principal line from Maasvlakte to the N L/DE 740 m Maasvlakte West 1 Zevenaar Border Length limitations apply on the Harbour SY Botlek,
border near Emmerich (Line 2 -NL) Pernis and Maasvlakte Oost. Border agreement NL IDE standard train length = 690 m
Diversionary line from Weesp via Rotterdam to 660 m Kijfhoek > Weesp (length restriction waiting track)

Kijfhoek (Line 3 -NL) 740 m Weesp < Kijfhoek

Connecting line from  Amersfoort vi a Ut r e ¢ 740 m Amersfoort - Meteren 7 Roosendaal (limited number of paths for 740 m trains available)

Hertogenbosch to the NL/BE border near
Roosendaal (Line 4 -NL)

Connecting line from Beverwijk to Amsterdam 740 m at most times of the day
(Line 5 -NL)
Expected principal line (AWi Il depend upon realisation of the Alron Rhine Pro

BE/NL border via Roermond to the NL/DE border
near Weert (Line 6 -NL)

Belgium
All corridor lines 740 m trains would be allowed outside peak hours
Germany
All corridor lines For the German corridor network a train length up to 740 m will be basically possible . Restrictions
due to timetabling and operational specific situations may result in temporary reductions of the
train length
Poland
Principal line starting at the PL/DE border near The planned upgrades will increase the train length up to the required standard. With reference to
Rzepin continuing via Poznan Franowo, Lowicz, the first two sections, from Kunowice (Border DE/PL) to Chlastawa via Rzepin, even though no
Skierniewice, Pilawa and C plansforanupgrade are yetin place it is assumed that by 2030 also this cross -border section will
(close to the PL/BY border) (Line 1 -PL). allow operating 740 m long trains
However, the section between Poznan Franowo
and Lowicz is an expected principal line
Principal line starting at the PL/LT border near Upgrades will increase the train length up to 740 m
Trakiszki to Elk (Line 2 -PL)
Principal line starting at the PL/DE border near Improvements are expected on the line, resulting in 740 m long trains to be operated on almost
Bielawa Dolna continuing via Wroclaw Brochéw, entire line including section Opole Groszowice T Gliwice i Chorzéw Stary as well as Chorzéw Stary
Jel cz, Opol e, Gl i wi clawommod T My s § o viiSeabelnia, in addition to section Bielawa Dolna -Wrocgaw Muchob: r, w
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Line Technical maximum train length and related capacity constraints

Szczakowa (Line 3 -PL). This line also includes long trains were already available. On the remaining few sections restrictio ns to operate 740 m
the Atriangul ar connect i on longtrains may persist
via Sosnowiec Maczki to Jaworzno Szczakowa

Diversionary line starting at Rzepin continuing Some i mprovements are expect Ostrovo Wielkopaiski i 7o ®ajev@kiowdichin
via Ostrow Wielkopolski, Skierniewice and addition to the part of the corridor between Gajewnik and Skierniewice as well as on sections
Warszawa beforere -joiningLinel -PLi n Guk - Gowi-Warszawa -Guk - w (except on some km in Warsaw) alread
(Line 4 -PL) substantial part of the line available for 740 meter long trains with approximately 120 km available

for train length of 620 m
Diversionary line starting at Elk continuing via E g kKorsze section will  be modernized allowing operating 740 m long trains. The line will be also
Gniewkowo and Poznan Franowo before re - electrified. Onthe  section Kobylnica 7 Mogilno the maximum train length is expected to remain up
joining Line 4 -PL in Ostréw Wielkopolski (Line 5 - 650m
PL)
Diversionary line starting at Wroclaw Brochdw to The prevailing train length is 650 m, because the relevant sections are not expected to be
Opole, via Brzeg (Line 6  -PL) upgraded
Expected principal line starting from Pilawa to The planned upgrades are expected to increase the train length up to the requi red standard on the
Elk via Tluszcz (Line 7 -PL) entire section , except on section Krusze - T § u s,zvkere the maximum train length will be 650 m
Expected diversionary line starting from Lowicz No upgrades are expected on this section, therefore section between Legionowo and Krusze will
to Tluszcz via Warszawa (Line 8  -PL). However, remain at 650 m
the short section between Warszawa Gg:- wna
Towarowa and Warszawa Praga is already a
diversionary line (part of Line 4 -PL)

Czech Republic

All corridor lines Operation of 740 m trains on the whole corridor  possible at most times of the day

Lithuania
Principal line starting at the LT/PL border near The section with the lowest possible train length from Gegtokai to Kazl 3 REda ¢
Mockava, continuing north to Kaunas (Line 1 -LT) 740 m long trains. If the carrier wishes to form longer trains than those specified, and this request

does not exceed the capacity allocated to it and, upon approval by the manager, that formation
complies with the  characteristics of the public railway infrastructure, the manager shall ensure the
organisation and management of traffic for such trains

Source: Contractor based on consultation with the Infrastructure Managers ; Notes: the description for the Netherland s and Belgium refers to the daytime period
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Based on the analysis of the planned investments and their impact on the

possibility to operate 740 meter long trains along the RFC NS

focussing on the relations involving at least one corridor Border Crossing Point
(BCP), the following considerations apply:

A The operation of 740 meter long trains by 2030 is generally expected to
be possible along the corridor principal and core network corridor lines
between the Netherlands, Belgium, Germany, the Czech Republic and
most destinations in Poland, as well as between these countries and

Bel arus via Terespol; and between
Kaunas in Lithuania via Bialystok/ Egk,
PolandandKa unas i n Lithuani a, via Egk.

present, which are described below:

(0]

In the Netherlands limited paths will be available in the daytime
between Amersfoort and Bad Bentheim, as well as between
Amersfoort, Meteren and Roosendaal. Issue s will also exist on
waiting tracks on the diversionary line between Kijfhoek and
Weesp. Train length will furthermore be restricted for trains
stopping at the intermodal shunting yards Botlek (Bot), Pernis

-B by 2030, and

TJuszcz/ Sc

as WE

Restricti

(Ps), Waalhaven Zuid (Whz). Possibility to operat e 740 meter long
trains along the Alron Rhineo wil

i mpl ementation of the Alron Rhi
At the BCPs between the Netherlands and Germany operational
limitations on the Dutch side will be in place that will allow the
transit of 740 meter long trains only based on ad hoc requests;

In Belgium the operation of 740 meter long trains will be generally
possible, but only outside peak hours;

In Germany the operation of 740 meter long trains will also be
generally feasible, with possible temporary limitations due to
timetabling and operational specific circumstances;

o0 Inthe Czech Republic capacity issues may be experienced,
particularly in the daytime;
A The operation of 740 meter long trains along the RFC NS -B to/from

Lithuania would be af  fected by persisting technical constraints on the
following segments of the expected principal, diversionary/expected
diversionary lines interconnecting the Polish with the Lithuanian

networks alongthe RFC NS -Broutes:Krusze -Tguszcz (4

ne

1
expec ted principal/Off TEN -T line), Legionowo - Krusze (32.7 km long,

expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno (63.9 km
long, diversionary/ TEN  -T comprehensive line);

A Operating 740 meter long trains to/from Ukraine via Medyka towards
most corridor destinations might be also affected by persisting technical
problems at the short sections belonging to

start.i
km long, principal/Off TEN

ng at Dgugoszyn via Sosnowiec
-Tline T including the very short 1.9 km long
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segment Jaworzno Szczakowa -Ddugoszyn), close to the bol
Poland and Ukraine;

A The operation of 740 meter long trains along national O/Ds of the RFC
NS-B will be generally possible at the same conditions described above
and affecting international long distance trains (except from those
problems applying only to trains crossing the BCPs between the
Netherlands and Germany). In addition to the above described
conditions, problems are expected to persist in Poland on the
diversionary/Of TEN -T | i nes between (Pozna®&®-Gg.) P. S
Franklinbw - St ary Staw (91.8 km) al ongStartyhe i tiner
Staw and bet we-e0stroB Wielkopolski - Gajewniki (242.8 km)
along the itinerary Rzepin - Skierniewice; as wellason the
connecting/Off TEN -T line Sosnowiec Maczki - DNbr owa G-rnicza
Towarowa (14.9 km).

Table 3-12 and Table 3-13 overleaf summarise the status of the operability of
740 meter long trains along the RFC NS -B by 2030 with reference to ;1) the
type of lines, i.e. principal (including expected principal), diversionary (including
expected diversionary) and connecting lines; and 2) the type of network, i.e.

TEN-T core, TEN -T comprehensive, off TE N-T. The main considerations are as
follow:

A On 82.2% of the corridor lines ( 6,024.2 km) it will be possible operating
740 meter long trains, without capacity constraints affecting the corridor
performance; 1 7.8% of the RFC NS -B lines will be affected by
technical/capacity  problems limiting the operation of 740 meter long
trains in specific periods of the day, with 7.0% of the lines still presenting
technical characteristics not allowing the operation of long trains;

A Referring to the type of lines:

0 On 90.2% of the principal lines it will be possible to operate 740
meter long trains by 2030. On 9.5% of the principal lines,
capacity problems are expected to exist which will hamper the
operation of long trains in specifi c periods of the day and on only
0. 3% of the principal lines it will not be possible to operate 740
meter long trains;

0 30.2% of the diversionary lines will be affected by
technical/capacity  issues, whereas on 69.8% of these lines it will
be possible operat ing 740 meter long trains;

0 On 65.5% of the connecting lines it will be possible to operate 740
meter long trains by 2030, whereas 34.5% of the remaining
connecting lines will still present problems hampering the
operation of 740 meter long trains, primaril y due to capacity
restrictions;
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Base scenario Principal Diversionary Connecting Total
Even and odd direction - 2030 se’\clziioor:s LT‘E}oQ]]th se’\(l:rt.iooris LT‘;E]]th se’\(I:;ioorfs Le[g/log]lth sel\(l:;iooljs LFkr:rﬁ]]th
Operation of 740 m long trains possible 139 90.2% 48 69.8% 33 65.5% 220 6,024.2
Operatlon_of 740 m long trains possmle 26 95% 7 77% 16 32.0% 49 792.0
with capacity constraints
Operation of 740 m long trains not possible 5 0.3% 18 22.4% 2 2.5% 25 513.7
Total 170 4,561.0 km 73 2,175.0 km 51 594.0 km 294 7,330.0
Even direction - 2030 sedions 18 setons D8 sedons D secions
Operation of 740 m long trains possible 139 90.2% 45 69.7% 33 65.5% 217 6,016.1
Operatlon.of 740 m long trains possmle 26 95% 7 7 8% 16 32.0% 49 792.0
with capacity constraints
Operation of 740 m long trains not possible 5 0.3% 18 22.5% 2 2.5% 25 513.7
Total 170 4,561.0 km 70 2,166.9 km 51 594.0 km 291 7,321.9
Odd direction - 2030 se’\g.ioor:s LT‘?A)%th se'\ért.ioorfs LT‘?A:%th se’\é;ioorfs LT‘?A:%th sel\cl::ioor:s LFkl:ri]]th
Operation of 740 m long trains possible 139 90.2% 44 69.7% 33 65.5% 216 6,016.4
Operatlon_of 740 m long trains possmle 26 95% 11 10.4% 16 32.0% 53 848.7
with capacity —constraints
Operation of 740 m long trains not possible 5 0.3% 14 19.9% 2 2.5% 21 457.1
Total 170 4,561.0 km 69 2,167.1 km 51 594.0 km 290 7,322.1
Source: Contractor based on consultation with the Infrastructure Managers
Base scenario Core Comprehensive Off TEN -T Total
Type of - network - 2030 se’\g.ioor:s LT‘?AJ%th se'\(l:rtioor]:s LT‘;ﬁth se’\é;ioor{s Le[;ﬁth sel\cl::ioor:s L[ekr;r?]th
Operation of 740 m long trains possible 159 91.3% 40 74.9% 21 44.6% 220 6,024.2
Operatlon_of 740 m long trains possmle o 8.7% 21 18.6% 4 5 1% 49 7920
with capacity constraints
Operation of 740 m long trains not possible 0 0.0% 5 6.5% 20 50.3% 25 513.7
Total 183 4,700.1 km 66 1,848.1 km 45 781.8 km 294 7,330.0

Source: Contractor based on consultation with the Infrastructure Managers
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A Referring to the type of network:

0 On 91.3% of the total length of the RFC NS -B core network
sections it will be possible operating 740 meter long trains by
2030, whereas on the remaining 8.7% of the core network lines
issues will be present, limiting the operation of 740 meter long
trains to specific periods of the day;

o0 Concerning the corridor sections belonging to the comprehensive
network, on most of them, i.e. 74.9%, it will be possible operating
long trains without capacity constraints , whereas 25.1% of this
type of network will present either capacity or technical issues
hindering the operation of 740 meter long trains by 2030;

o Finally, concerning the ot  her RFC NS -B sections not belonging to
the TEN - T network, on 44.6% of their length long trains will be
possible to be operated. On t he remaining 55.4% of this type of
network the operation of 740 meter long trains will still be
affected by technical/capaci ty problems .

Finally, details are provided in Table 3-14 overleaf for the whole corridor and by
Member State, for the extent of the RFC NS-B that by 2030 is still expected to
present technical and/or capacity issues limiting the operability of 740 meter
long trains:

A 209 km of corridor lines in the Netherlands  will be affected by both
technical and capacity constraints, particularly on the line s belonging to
the comprehensive network (i.e. 194.4 km). Whereas the extent of the
corridor affected by technical issues will decrease, the length of the lines
subject to capacity  restrictions will increase, particularly in the daytime.
As further comment ed in the following sections , investments will be
required to accommodate 740 meter long trains at the following
handover stations/marshalling yards/waiting -buffer locations :
Maasvlakte Oost, Botlek, Pernis, Waalhaven Zuid, Kijfhoek, Amersfoort,
Rotterdam Noord Goederen, Almelo. Furthermore solutions to improve
stability/ punctuality wil!/| be needed at the
Tilburg Goederen waiting/buffer locations;

A In Belgium the situation will substantially remain unchanged, compared
to 2018: 740 meter long trains will be possible to be operated on the
RFC NS-B lines, whereas the whole corridor lines will be potentially
affected by capacity limitations , particularly inthe peak hours. Due to
the increasing traffic, solutions are currently under investigation to
improve the existing capacity/operational conditions by 2030;

A The capacity limitations affecting the corridor lines in Germany in 2018
will be addressed and s  olved, although additional interventions may be
required to further improve capacity in view of traffic increase;
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2030
Member State Total length C_orridor ext_ent affected by _ Opera}tion of 7_40 m _Iong Operation of 740 m long trains
[km] technical/capacity constraints  to trains possible with .
. . . not possible
operate 740 m long trains capacity  constraints

Whole corridor km % km % km %
NL 634.8 209.0 2.9% 152.3 2.1% 56.7 0.8%
BE 332.2 332.2 4.5% 332.2 4.5% 0.0 0.0%
DE 2,508.3 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 3,431.7 457.1 6.2% 0.0 0.0% 457. 2 6.2%
Ccz 307.5 307.5 4.2% 307.5 4.2% 0.0 0.0%
LT 115.5 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 7,330.0 1,305.8 17.8% 792.0 10.8% 513.7 7.0%

Principal lines km % km % km %
NL 367.4 55.6 1.2% 55.6 1.2% 0.0 0.0%
BE 235.7 235.7 5.2% 235.7 5.2% 0.0 0.0%
DE 1,921.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 1,778.8 10.9 0.2% 0.0 0.0% 10.9 0.2%
Ccz 142.6 142.6 3.1% 142.6 3.1% 0.0 0.0%
LT 115.5 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 4,561.0 444.8 9.8% 433.9 9.5% 10.9 0.2%

Diversionary lines km % km % km %
NL 96.5 56.7 2.6% 0.0 0.0% 56.7 2.6%
BE 15.8 15.8 0.7% 15.8 0.7% 0.0 0.0%
DE 386.3 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 1,524.0 431.2 19.8% 0.0 0.0% 431.2 19.8%
Ccz 152.4 152.4 7.0% 152.4 7.0% 0.0 0.0%
LT 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 2,175.0 656.1 30.2% 168.2 7.7% 487.9 22.4%

Connecting lines km % km % km %
NL 170.8 96.7 16.3% 96.7 16.3% 0.0 0.0%
BE 80.7 80.7 13.6% 80.7 13.6% 0.0 0.0%
DE 201.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 128.9 14.9 2.5% 0.0 0.0% 14.9 2.5%
Ccz 12.6 12.6 2.1% 12.6 2.1% 0.0 0.0%
LT 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 594.0 204.9 34.5% 190.0 32.0% 14.9 2.5%
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2030
Member State Total length Cprridor extgnt affected by . Operqtion of ?40 m .Iong Operation of 740 m long trains
[km] technical/capacity constraints  to trains possible with .
. . . not possible
operate 740 m long trains capacity constraints

Core network lines km % km % km %
NL 393.7 16.5 0.4% 16.5 0.4% 0.0 0.0%
BE 218.7 218.7 4.7% 218.7 4.7% 0.0 0.0%
DE 1,705.9 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 2,172.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
Ccz 173.0 173.0 3.7% 173.0 3.7% 0.0 0.0%
LT 36.8 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 4,700.1 408.2 8.7% 408.2 8.7% 0.0 0.0%

Comprehensive network lines km % km % km %
NL 241.0 192.5 10.4% 135.8 7.3% 56.7 3.1%
BE 73.7 73.7 4.0% 73.7 4.0% 0.0 0.0%
DE 557.4 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 762.7 63.9 3.5% 0.0 0.0% 63.9 3.5%
Ccz 134.5 134.5 7.3% 134.5 7.3% 0.0 0.0%
LT 78.8 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 1,848.1 464.6 25.1% 344.0 18.6% 120.6 6.5%

Off TEN -T network lines km % km % km %
NL 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
BE 39.8 39.8 5.1% 39.8 5.1% 0.0 0.0%
DE 245.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
PL 497.0 393.2 50.3% 0.0 0.0% 393.2 50.3%
cz 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
LT 0.0 0.0 0.0% 0.0 0.0% 0.0 0.0%
Total 781.8 433.0 55.4% 39.8 5.1% 393.2 50.3%

Source: Contractor based on consultation with the Infrastructure Managers
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A In Poland, the total length of the lines affected by technical constraints
will drop to 457. 2 km (6.2% of the whole corridor length) by 2030. This
part of the corridor will mainly concern diversionary lines and the lines

not belonging to the TEN  -T, whereas issues will still hamper operating
740 meter long trains to/from Lithuania as well as to/from Ukraine via
Medyka;

A Inthe Czech Republic, the whole RFC NS -B will be capable of handling
740 meter long trains, provided that capacity constraints could
potentially af fect all the lines, particularly in the daytime;

A All the lines in Lithuania were already at standard in 2018, specified that
investments related to capacity improvements may be required to
optimise the operation of the corridor lines

Table 3-15 provides the list of  non -electrified corridor lines by 2030. The

analysis shows that by 2030, the length of non-electrified corridor sections will
reduce to 218.9 km. All the principal lines of the corridor will be electrified; due

to the completion of the Rail Baltica Global project, that will replace the existing

alignment in the Baltic States, all the corridor lines in Lithuania will be also
electrified .
. . Length . Type of
MS Corridor lines i km Type of line network
BE Y. Rooierweg - Genk Goederen 13.8 Connecting Off TEN -T
BE Y. Rooierweg - Genk Zuid 8.0 Connecting Off TEN-T
DE Cottbus - Horka 74.6 Diversionary Comprehensive
DE Berlin -Moabit - Berlin -Hamburger und 53 Connecting Off TEN -T
Lehrter Bf
PL Ggog - keszno 46.8 Diversionary Off TEN -T
PL Leszno - KNkol ewo 11.9 Diversionary Off TEN-T
PL KNkol e @usz 56.3 Diversionary Off TEN -T
PL  Osusz - Durzyn 53 Diversionary Off TEN-T
Total 218.9

Source: Contractor based on consultation with the Infrastructure Managers

3.3.2. Handover stations

Table 3-16 provides the listof 27 handover stations/marshalling yards/waiting -
buffer locations on the alignment of the RFC NS -B, where issues affecting the
operation of 740 meter long trains are expecte dto persist by 2030 , upon
completion of the ongoing and planned investments

Country Handover station and waiting/buffer locations Type of network
NL Maasvlakte (Oost) Core
NL Europoort Core
NL Botlek Core
NL Pernis Core
NL Waalhaven Zuid Core
NL Amersfoort (car terminal) Core
NL Almelo Core
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Country Handover station and waiting/buffer locations Type of network

NL Roosendaal Core

NL Tilburg Goederen Comprehensive
NL Amersfoort (waiting - buffer track ) Core

NL Rotterdam Noord Goederen Comprehensive
NL Almelo buffer track Core

NL Kijfhoek Core

NL Crailoo Comprehensive
NL 0 4Hertogenbosch Comprehensive
BE Antwerpen Haven - Bundel B3 Off TEN-T

BE Antwerpen Haven - Bundel Oorderen Off TEN -T

BE Antwerpen Haven - Bundel Angola Off TEN-T

DE Duisburg Ruhrort Hafen Off TEN-T

DE Duisburg Hafen Off TEN-T

DE Duisburg -Hochfeld Sud Core

DE Braunschweig Rbf Core

DE Magdeburg -Rothensee Core

DE Berlin Hamburger und Lehrter Bf Off TEN -T

DE Frankfurt (Oder) Pbf Core

LT Mockava Comprehensive
LT Kaunas Core

Source: Contractor based on consultation with the Infrastructure Managers

Further to 740 meter long

expected to persist at

yards/waiting -buffer locations
Berendrecht, Antwerpen Haven

trains operability issues

the following 9 handover stations/marshalling

Bundel Oudendijk 1, Antwerpen Haven
Bundel Angola, Duisburg Hafen, Duisburg

Lehrter Bf .

3.3.3. Terminals
The characteristics of
are summarised in

MSC Gate Bremerhaven, KV

the 20 terminals that responded to the SCI surv

by 2030 : Crailoo, Antwerpen Haven
- Bundel Buitenschoor, An  twerpen Haven

- Bundel Oorderen, Antwerpen Haven

, lack of electrification is also

- Bundel

-Hochfeld Sid, Berlin Hamburger und

Table 3-17 overleaf , showing that 740 meter long trains
operability issues are still expected to persist at the following logistics nodes:

-Drehscheibe Rhein/Ruhr (Megahub Duisbu

Hannover Linden (until go life of KV Drehscheibe Lehrte), Terminal Brzeg Dolny
modal S.A.), Terminal DNbro
(Metrans), Terminal Gliwice (port) (PCC Intermodal S.A.), Pruszkéw (Metrans)

(PCC Inter

Kaunas intermodal t

Electrified train terminal accessibility is also expected to be
G-

termi nal s

erminal, Mockava

DNbr owa

rnicza (Metrans)

electrified accessibility at loading/unloading track(s), is expected to remain
possibl e at the following logistics nodes:
Bremerhaven, CT Wilhelmshaven (CTW), Terminal Brzeg Dolny (PCC Intermodal
mi nal DNbrowa G-rnicza (Metrans), Tern
Ter mi n aaventakét Lpgisis & c aws ki e ( Sh

Transport), Pruszkéw (Metrans), Terminal Kutno (PCC Intermodal S.A.)

S. A.), Ter
Il nter modal

S.A.),

CTB Bremerhaven, MSC Gate

unavailable at

rg),

wa

and
not

ey by 2030

G-

rni cza

Pruszk-
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Electrified Electrified accessibility at t':g?:
Country Terminal Handover station Type of node accessibility at loading/unloading lenath
terminal track(s) 9
(m)
BE NV Haven Genk Genk Goederen Off TEN-T Yes Yes >=740
DE CTB Bremerhaven Bremerhav"en ) Core Yes No >=740
Speckenbiittel
DE NTB Bremerhaven EEUENE S Core Yes Yes >=740
Speckenbiittel
DE MSC Gate Bremerhaven Bremerha\{gn ) Core Yes No <740
Speckenbiittel
DE Bahnhof Duisburg Ruhrort Duisburg Ruhrort Off TEN -T Yes Yes 52740
Hafen Hafen
KV-Drehscheibe Rhein/Ruhr Duisburg Ruhrort
DE (Megahub Duisburg) Hafen Off TEN-T Yes Yes <740
DE Ubf GroRbeeren GroRRbeeren Core Yes Yes >=740
Hannover Linden (until go life .
DE of KV Drehscheibe Lehrte) Hannover - Linden Core Yes Yes <740
DE CT Wilhelmshaven (CTW) Wilhelmshaven Core Yes No >=740
Terminal Brzeg Dolny (PCC .
PL Intermodal S.A.) Brzeg Dolny Comprehensive Yes No <740
PL Ter mi nal DNbr owa DNbrowa G- r Off TEN -T No No <740
(Metrans) Towarowa
PL Terminal GNdki ( GNdKki Off TEN-T Yes Yes <740
Terminal Gliwice (port) (PCC - i
PL Intermodal S.A.) Gliwice (port) Off TEN -T Yes No <740
Terminal KNty Wr
PL (Shavemaker Logistics & KNty Wrocga Off TEN -T Yes No >=740
Transport )
PL Pruszkow (Metrans) Pruszkéw Core No No <740
PL Terminal Kutno (PCC Stara WieS | Core Yes No >=740
Intermodal S.A.)
PL Terr_nmal SWEr 2z { € Swar zndz Core Yes Yes >=740
Logistics Sp. z.0.0.)
LT Kaunas intermodal terminal Kaunas Core Yes Yes <740
LT Mockava terminal Mockava Comprehensive Yes Yes <740
LT Gegtokai railway Gegt okai Comprehensive Yes Yes >=740

Source: Contractor based on SCI survey results
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3.4. Technical and capacity improvement measures to
further enhance operation of 740 meter long trains

Based on the analysis of the expected technical and operational conditions of the
RFC NS-B by 2030 conducted on the basis of the review of the planned

investments and discussion with the infrastructure managers concerned by this

study, a set of technical and capacity improvement measures was i dentified that
in addition to the ongoing and foreseen initiatives will further enhance operation

of 740 meter long trains along the corridor.

Table 3-18 provides a summary of the gap analysis and additional identified
initiatives/measures that would still be required to allow smooth and seamless
operation of 740 meter long trains by 2030 along the RFC NS -B.

Persisting gaps by 2030 and additional identified

Member State R
initiatives/measures

Capacity constraints affecting the operation of 740 meter long trains along

the RFC NS -B in the Netherlands are expected to be present by 2030, which
will not be solved by the ongoing and planned investments. In line with

analyses recently completed by the concerned infrastructure manager,
works were identified as part of this study that will be required to

accommodate 740 meter long trains and achieve operational flexibility at the
following handover stations/marshalling yards/waiting -buffer locations:
Bot lek, Pernis, Amersfoort, Almelo, Maasvlakte Oost, Europoort, Waalhaven
Zuid, Kijfhoek, Crailoo, Rotterdam Noord Goederen, Rosendaal, Tilburg

Go e d er e n -Heriodenkipsch. In greater detail investments will be

required to accommodate 740 meter long trains at Maasvlakte Oost, Botlek,
Pernis, Waalhaven Zuid, Kijfhoek, Amersfoort, Rotterdam Noord Goederen,
Almelo, whereas solutions to improve stability/punctuality will be needed at
Crail oo, 6s Hertogenbosch and Tilburg Go
deemed of priority in solving current and future capacity issues along the

RFC NS-B lines, also considering the results of the recently completed
Transport Market Study, showing that the Netherlands is involved in all the

most relevant trade/transport as well as train traffic O/D relations along the
RFC NS-B. Notwithstanding the implementation of the additional

investments identified in the study by the Dutch infrastructure manager,

technical constraints may be present after 2030 at some Rotterdam Harbour
handover stations and at the Amersfoort handover station. Capacity and

time limitations may also exist at the Rotterdam Harbour handover stations

and along the Kijfhoek - Weesp and Roosendaal - Bad Bentheim routes

NL

In addition to the ongoing and planned investm ents, studies for the further
improvement of the technical and operational conditions of 740 meter long

trains in Belgium are under elaboration, that are foreseen for completion

during 2020. Accordingly, investments have not been identified as part of

this study for the corridor lines. On the other hand gaps may still persist by

2030 concerning the following handover stations/marshalling yards, where

740 meter long trains are not possible to be operated: Antwerpen Haven -
Bundel B3, Antwerpen Haven - Bundel Oorderen, Antwerpen Haven - Bundel
Angola. Given that the ongoing and planned projects and analyses do not

seem to include in their scope the upgrading of this infrastructure, such

additional measures were proposed in this study and their costs were

estim ated

BE
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Member State

DE

PL

Ccz

LT

Persisting gaps by 2030 and additional identified
initiatives/measures

Further to the ongoing and planned investments foreseen in the
Bundesverkehrswegeplan (Federal Transport Infrastructure Plan), additional
initiatives will be considered to ensure adequate operational conditions of

740 meter long trains in Germany. Accordingly investments have not been
identified as part of this study for the corridor lines. Gaps appear however to
exist concerning the following handover stations/marshalling yards, were

740 meter long trains are not possible to be operated: D uisburg Ruhrort
Hafen, Duisburg Hafen, Duisburg Hochfeld Sud, Braunschweig, Magdeburg,
Berlin Hamburger und Lehrter Bf, Frankfurt (Oder) Pbf. As no investments

are currently foreseen for the upgrading of this infrastructure, solutions

were proposed in this  study for these handover stations/marshalling yards,
to allow the operation of 740 meter long trains by 2030. Costs were
accordingly estimated for these measures

An ambitious modernisation programme of the Polish railway lines is
currently ongoing tha  t will significantly improve the RFC NS -B lines.
Investments are either ongoing, planned and/or under definition that are

expected to allow achieving the standards set in the Regulation (EU)

1315/2013 on the whole core network infrastructure belonging to t he RFC
NS-B by 2030, including 740 meter train length. Investments are also

ongoing, planned and/or under definition that relate to the comprehensive

network and lines outside the TEN -T network along the RFC NS -B. These
measures will contribute to the impr ovement of the technical and capacity
conditions of the corridor by 2030, with significant benefits also with

reference to the operation of 740 meter long trains. Based on the review of

the current plans, it is envisaged that additional investments would b e
needed by 2030 for the modernisation/upgrading of about 457.2 km of

corridor lines, where technical limitations may still persist to operate 740

meter long trains. These include 11.0 km of principal lines, 431.3 km of

diversionary lines and 14.9 km of co nnecting lines. In consideration of the
need to modernise these sections and the stations located therein further to
upgrading them to 740 meter train length operability, solutions were

identified in this study that concern the modernisation of these lines . Costs
were estimated accordingly. Among the additional measures identified in

this study, the ones relating to the modernisation of the following sections

are of particular relevance to solve 740 meter long train operational

bottlenecks towards Lithuania and Ukraine: Krusze -Tguszcz (4.1
expected principal/Off TEN  -T line), Legionowo - Krusze (32.7 km long,
expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno (63.9 km

long, diversionary/ TEN -T compr ehensive | ine), ulas we
connectionodo starting at Dgugoszyn via So
Szczakowa (6.9 km long, principal/Off TEN -Tline 71 including the 1.9 km

long section Jaworzno Szczakowa -Dgugoszyn). The modern
14.9 km long connecting line Sosnowiec Ma czki - DNbrowa G- rnicz

Towarowa might be also relevant to provide adequate connection to the
intermodal terminals located along this line. No measures were identified in
this study relating to the improvement of the parameters of handover
stations/marshal ling yards in Poland as this infrastructure will be
upgraded/modernised by 2030 as part of the planned investments

In addition to the ongoing and planned investments, a study is planned to
be conducted in 2020 to identify measures to further enhance th e
operational capacity of 740 meter long trains particularly in the Prague area.
Depending on the cost/benefit ratio of the identified solutions, this study
may identify additional investment needs and a range of potential
accompanying operational measures not currently envisaged for
implementation. Accordingly investments were not proposed as part of this
analysis for the corridor lines in the Czech Republic. No gaps were identified
which relate to handover stations/marshalling yards

The ongoing and planned investments expected to be completed before
2030 are foreseen to further enhance operations of freight trains on the RFC
NS-B along the corridor lines in Lithuania. Moreover the concerned
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Member State

Persisting gaps by 2030 and additional identified
initiatives/measures

infrastructure manager is currently preparin g aproject T Unified

Interlockings at Lithuanian Railways T regarding improvements on the

existing standard gauge line . Foreseen to be implemented between 2030 -

2036, this initiative and the related costs are considered in this study to

further increase th e capacity of the existing RFC NS -B infrastructure in

Lithuania. Measures to solve capacity limitations at the existing handover

stations/marshalling yards and terminals at Kaunas and Mo ckava were also

identified as part of the study, and the related costs estimated

Source: Contractor based on consultation with the Infrastructure Managers;

Due to the low responsiveness of the terminal managers/operators to the SCI
survey, it was not possible to elaborate a representative estimate of the
measu res and costs associated with the upgrading/expansion of the existing
terminal infrastructure of the RFC NS -B as part of this study.

Table 3-19 below pr ovides the cost estimates for the additional measures
identified in the previous table to further enhance operation of 740 meter long
trains on the RFC NS -B.

Member Additional investments
State
0 3 5650 million to accommodate 740 meter long trains and improve capacity
NL at handover stations/marshalling yards/waiting -buffer locations. Such investments
will also improve operability of 740 meter long trains on the corridor lines
U 1 mi ltodaccommodate 740 meter long trains at handover stations; Studies
BE are ongoing by the concerned IM that may result in the identification of capacity
improvement measures on the corridor lines; additional investments are not
official yet
DE 0 13 mi toladcanmodate 740 meter long trains at handover stations
U 2,342 million to modernise 457.2 km of corridor railway lines and the
PL handover stations located therein, which will allow accommodating 740 meter
long trains
Studies are under consideration by the concerned IM that may result in the
cz identification of  capacity improvement measures on the corridor lines; additional
investments are not official yet
LT u _4 4 mi tolimprove capacity of the existing corridor lines and handover
stations
U 2, 73H0BO million to accommodate 740 meter long trains and improve
capacity at handover stations/marshalling yards/waiting -buffer locations in NL,
RFCNS -B BE,DE,PLandLT.InBE and CZ  studies are also ongoing/under consideration by
the concerned IMs that may result in the identific ation of capacity improvement
measures on the corridor lines and additional investments are not official yet
Source: Contractor based on consultation with the Infrastructure Managers; Note: figures rounded to the
million unit
The costs related to the corr idor railway |lines, amounting to

concern the modernisation of 457.2 km of lines in Poland, to allow operation of
740 meter long trains along the whole RCF NS

point of view,

’

to a4 6

of 740 meter long trains along the corridor by 2030, removing technical barriers

as well as infrastructure improvement measures in Lithuania
80 million would further more

-B by 2030 under the technical

.Up
be required
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and capacity bottlenecks at 27 handover s tations/marshalling yards/waiting -
buffer locations in the Netherlands, Belgium, Germany, and Lithuania.

Among the additional measures identified in this study further to the planned
investments by the study concerned infrastructure managers , the following ones

are deemed particularly relevant to further improve operation of 740 meter long

trains alongthe RFCNS -B, whose total <cost r dpdbilbos: bet ween

A The modernisation of one or more of the following sections

interconnecting the RFC NS  -B with Lithuania: Krusze -Tguszcz (4.1 km
long, expected principal/Off TEN -T line), Legionowo - Krusze (32.7 km
long, expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno

(63.9 km long, diversionary/ TEN -T comprehensive line), whose
estimated investme nt costs equal respect
million, G4 221 million, for a to
A The modernisation of the #Atriang

ively 0 153
t al cost of
ul ar connect

via Sosnowiec Maczki to Jaworzno Szczakowa (6.9 km long, principal/Off
TEN-T line) and particularly the 1.9 km long section Jaworzno Szczakowa
i Dgugoszyn, inter conn-@withiUkraine,ofiotal cBsF C NS

equal to U 163 million;

A The modernisation of the 14.9 km long connecting line Sosnowiec Maczki

- D N lowa Gornicza Towarowa to provide adequate connection to the
intermodal terminals located along this line, whose modernisation costs

amount to U 116 million;
A The capacity expansion investments at the handover
stations/marshalling yards/waiting -buffer locations in the Netherlands,

Belgium, Germany, and Lithuania, whose total costs are estimated in a
range o f-678 milBon. Among these ones the initiatives in the
Netherlands are deemed of specific relevance to ensure adequate

operation of 740 meter long trains along the RFC NS -B lines, also

considering that based on the results of the recently completed
Transport Market Study, the corridor lines  of this Member State
involved in the most relevant trade/transport relations along the

NS-B. Inthisr egard it is also noticed that due consideration shall be
given to the removal of the conditions currently limiting the transit of
740 meter long trains across the borders between the Netherlands and
Germany only subject to ad hoc requests.

The total cost o f the measures identified as part of this study and amounting up
to about U4 3.1 billion represents a
the costs of potential additional measures relating to:

are
RFC

conservative

A Solutions to solve technical restrictions in the Nethe rlands at some
Rotterdam Harbour  handover stations  and at the Amersfoort handover

station , as well as capacity and time limitations at the Rotterdam
Harbour handover stations  and along the Kijfhoek - Weesp and
Roosendaal - Bad Bentheim routes;
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A Capacity im provement measures to be possibly implemented in Belgium
and in the Czech Republic upon completion of the ongoing studies;

A Upgrading of the RFC NS  -B terminals as due to the limited
responsiveness of the terminal operators/managers to the SCI survey it

was decided not to identify measures for the improvement/expansion of
this corridor infrastructure and estimate their associated costs as part of
this study .

3.5. Operational measures to further enhance operation of

740 meter long trains

Operational measures are described and analysed in this study referring to a
sample methodology clarifying and providing indications about general
requirements for their adoption , also considering their  impacts and effectiveness
under the operational, infra structure and financial /economic points of view
Chapters 4 to 9 below discuss the applicability of these measures on the corridor
lines of the RFC NS -B Member States concerned by this study , also commenting
on existing practices

3.5.1. Operational measures

Three measures can be identified to allow the operation of 740 meter long trains
on not equipped infrastructure:

A Measure 1: Scheduling and timetable planning ;
A Measure 2: Blocking the use of stations with short tracks ;
A Measure 3: Detouring .

Startin g with measure 1,i n normal operation the use of shorter station tracks
for 740 meter long trains is prohibited. However, with timetabling adjustments,
a freight train can be scheduled not to use any shorter station tracks. The train
does not stop on this  section. It needs to be secured, that the train does not
stop on this section and if a dangerous situation occurs, the train stops in a safe
area.

In the timetable planning process, the scheduling of overtaking manoeuvres can
be made according to the avai lable infrastructure. In operation however, delays
and dispatching can create massive disruption and even deadlocks in stations.

The timetable planning is therefore a very risky solution.

Measure 2 is very similar to the measure 1, but with a more flexible approach.
The traffic control is informed about 740 meter long trains and the available
infrastructure. If not all station tracks are suitable for 740 meter long trains | the
use of those is prohibited. All other tracks (for example continuous main tracks)

can be used for stopping of trains. The operational challenges related to a

stopping ofa 740 meter longtrain must be known to all involved parties. Again,
a good information management is required to pre -empt dangerous situations.
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The measures 1 & 2 onl  y work on low frequency lines with significant capacity
reserves .

Measure 3 requires a suitable alternative route, which can accommodate
additional trains.

A virtual example  (along with a theoretical timetable) concerning the
applicability of the above mea sures and their effects  and operational
consequences is provided in Annex  C to this report  for the railway line Frankfurt
(Oder) 1 Poznan, focussing on the section between Frankfurt -Oderbrucke
(border st at i on)Theaexamplgsndws thaytie. above operational
measures loose in effectiveness with the increase of traffic along the line and
reduction of the available capacity. In these situations measures related to the
expansion of the existing infrastructure would be more appropriate as also

fu rther commented in the following section below.

3.5.2. Economic problems affecting 740 meter long train operations

The use of the above described operational measures, especially on sections

with moderate to high traffic density and used by both passenger and fre ight
trains, shall be carefully considered in light of their effectiveness and efficiency

for the railway undertakings and end users.

The consumption of capacity and the problems related to dispatching usually
resultin high er costs for infrastructure usa  ge. This relates to higher Track
Access Charges (TAC) for 740 meter long trains. It is often the case, that the
profitability generated by additional load on the train is absorbed by the higher

TAC to pay for the railway undertaking.

Inbound delay can Outbound delay causes
multiply follow-up disruption

High capacity demand Higher TAC

Particular organi-
sational requirements

Profitability absorbed
by TAC

Timetable Dispatching Information
planning process management

Source: Contractor
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The same effect applies to detoured trains if the alternative route is significantly
longer than the original one. The high -level cost estimation in Table 3-20
overleaf shows that the increaseinth e costper TEU for a 740 meter long train
would be 5% higher . Negative effects on turnaround times, etc. should
furthermore be added to these increased costs, further reducing the efficiency of

this operational measure in the described conditions

TEU per
Route Route Route train Costs per Average Journey
length costs (theoretical TEU speed time
capacity)
Magdeburg
T Frankfurt EUR EUR
(Oder) - 431.6 km 15,000 96 TEU 156 / TEU 57 km/h 7.5h
Poznan
Magdeburg
i Horka 71 EUR EUR
Wroclaw - 564.8 km 18,000 110 TEU 164/TEU 51 km/h 11h
Poznan
For container trains (route length ca. The average speed and journey time
600 km) costs are ca. EUR 24/km depend on various factors and cannot
C Additional costs of more than be generally determined. These are
EUR 3,000 approximations

Source: Contractor

In conclusion an operation of 740 meter long trains on infrastructure not
equipped for 740 meter long trains is gener ally not recommended. On
particularly selected sections, where the traffic volume is very low and the

timetable has significant capacity reserves, an operation of 740 meter long

trains is possible. However, the operation of trains with overlength poses a h igh
risk to the general railway operation. It requires effort to maintain the safety

level and makes the enforcement of new operational rule S necessary. It needs to

be questioned, if the economic effects of higher train loads will exceed the costs
to enabl e their operation .
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4.  THE NETHERLANDS

4.1. Corridor infrastructure and operational
characteristics in 2018
This section provides an overview of the main characteristics of the RFC NS -B

infrastructure  in 2018 , with a focus on the analysis of the technical maximum
train length and possible related capacity constraints.

4.1.1. Railway lines

Figure 4-1 represents the alignment of the RFC NS -B in the Netherlands.

N
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Source: Contractor based on consultation with the Infrastructure Managers

The length of the RFC NS  -B in the Netherlandsis  634.8 km. T o the purposes of
the description of the characteristics of the RFC NS - B within the scope of this
study the following six lines were identified :
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A A pri ncipal line from Amsterdam Westhaven to the NL/DE border near
Bad Bentheim ( Line 1-NL);
A A principal line from Maasvlakte to the NL/DE border near Emmerich

(Line_2-NL);

A A diversionary line from Weesp via Rotterdam to Kijfhoek ( Line 3-NL);

A A connecting line from Amersfoort vi a Utrecht, 6s Hertogenb
NL/BE border near Roosendaal (  Line 4-NL);

A A connecting  line from Beverwijk to Amsterdam ( Line 5-NL);

A And an expected principal ine (Alron Rhined) from the BE
via Roermond to the NL/DE border near Weert ( Line 6-NL).

The basic characteristics of the principal lines are summarised in Table 4-1
below.

A Tracks with UIC gauge (1,435 mm)

General A Alllines are part of the TEN -T core or comprehensive network;
information A Mainly 2 tracks per line, except for a section with 3 tracks on Line 2-NL near
on the border with DE
principal A Both lines are electrified; electrification in NL is in general DC 1.5 kv;
lines exceptionis Line 2-NL ( i Bet uwe | i ne 0BV iwD HzhexcépCfor 2ohne
short sections around Kijfhoek
Source: Contractor based on consultation with the Infrastructure Managers

Focussing on long train operability with reference to the 740 meter long train

standard adopted by TEN  -T Regulation (EU) 1315/2013 and possibly associated
capacity constraints , Table 4-2 provides an overview of the status of the RFC
NS-B in the Netherlands  in 2018 , referring to the above mentioned corridor

lines, during the  daytime .

Line Technical maximum train length a nd related capacity constraints

1-NL 740 m Amsterdam > Amersfoort
720 m Amersfoort > Amsterdam
740 m Amersfoort 1 Bad Bentheim (limited number of paths available for 740 m trains)
Border agreement NL  /DE standard train length = 590 m

2-NL 740 m Maasvlakte West 1 Zevenaar Border - Length limitations apply on the Harbour
SY Maasvlakte Oost, Botlek, Pernis and Waalhaven Zuid. Border agreement NL /IDE
standard train  length = 690 m

3-NL 660 m Kijfhoek > Weesp (length restriction waiting track).
740 m Weesp < Kijfhoek

4-NL 630 m Amersfoort - Meteren (length restriction waiting track)

740 m Meteren i Roosendaal (limited number of paths for 740 m trains available)
5-NL 740 m at most times of the day
6-NL 550m

Source: Contractor based on consultation with the Infrastructure Managers

According to the corridor infrastructure and operational characteristics in 2018
740 meter technical /capacity improvement related issues exist ed, particularly
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during the daytime , along the principal line interconnecting Amsterdam

Westhaven to the NL/DE border near Bad Bentheim, on the connecting line from

Amersfoort vi a Utrecht, O6s Hertogenbosch to the NL/BE
on the diversio nary line from Weesp via Rotterdam to Kijfhoek. Issues would

al so affect the expected principal #@Alron Rhineo
4.1.2. Handover stations

Table 4-3 provides the listof handover stations/marshalling yards that are
located on the alignment of the RFC NS -B in the Netherlands , and the related
technical characteristics in 2018 .

Handover station Type of network Traction Mau train
length (m)
Maasvlakte West + West West Core E >=740
Maasvlakte (Oost) Core E >=740 *
Europoort Core E >=740 *
Botlek Core E <740
Pernis Core E <740
Waalhaven Zuid Core E >=740 *
Beverwijk Comprehensive E >=740
Amsterdam Houtrakpolder Core E >=740
Amsterdam Westhaven Core E >=740
Amersfoort (car terminal) Core E <740
Almelo Core E <740
- . . Max train
Waiting/buffer locations Type of network Traction length (m)
Roosendaal Core E >=740 *
Breda Comprehensive E >=740
Tilburg Goederen Comprehensive E <740
Geldermelden/Meteren Core E <740
Amersfoort (waiting - buffer track ) Core E <740
Rotterdam Noord Goederen Comprehensive E <740
Rotterdam Central Comprehensive E >=740
Stroe Core E >=740
Deventer Goederen Core E >=740
Almelo buffer track Core E <740
Oldenzaal Core E >=740
Kijfhoek Core E >=740*
Crailoo Comprehensive D >=740
0 Hertogenbosch Comprehensive E <740
Source: Contractor based on consultation with the Infrastructure Managers ; Notes: * capacity constraints

limiting the operation of 740 meter long trains

According to the information collected fromthe  concerned infrastructure
manager, issues affecting technical/capacity  limitations exist ed at the following
handover stations/marshalling yards/waiting, buffer locations , generally
impacting on the capacity of the corridor lines

A Maasvlakte Oost ;
A Europoort ;
Waalhaven Zuid ;

A
A Roosenda al;
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Botlek ;

Pernis;

Amersfoort ;

Tilburg Goederen
Geldermelden/Meteren;
Rotterdam Noord
Almelo ;

Kijfhoek;

Crailoo;

0 -dHertogenbosch

DD B> D> D DD B D> D

Furthermore, the Crailoo waiting/buffer location resulted to be

2018 .

4.1.3. Terminals

Goederen ;

The list of the terminals and the related handover stations that are located on

the alignment of the RFC NS

Terminal
Defensie
Grindhandel Dollegoor
Openbare Laad - en losplaats
(public loading and unloading facilities)
Van Merksteijn
Kolb (Delden)
PON Leusden
AVI West
De Rietlanden (Afrikahaven)
De Rietlanden (Amerikahaven)
Ter Haak
Cotterel (Vlothaven)
EuroTank Amsterdam
Igma Cargill
Koopman Car Terminal
Noord - Europees Wijnopslag Bedrijf (NWB)
Openbare Laad - en losplaats
(public loading and unloading facilities)
Overslagbedrijf Amsterdam (OBA)
Rotim
Steinweg
VCK Scandia Terminal
Vopak Petroleumhaven
Waterland Terminal
Tata - Steel
Akzo - Nobel
Bertschi Terminal Rotterdam
Biopetrol
Borax
C.RO
Broekman Distriport
Kemira
LBC
LyondellBasell
Koole tankstorage Botlek
Rubis

-B in the Netherlands is

shownin Table 4-4.

Handover sta  tion
Almelo
Almelo

Almelo (track 14)

Almelo
Bad Bentheim
Amersfoort

Amsterdam Houtrakpolder
Amsterdam Houtrakpolder
Amsterdam Houtrakpolder
Amsterdam Houtrakpolder

Amsterdam Westhaven

Amsterdam Westhaven

Amsterdam Westhaven

Amsterdam Westhaven

Amsterdam Westhaven

Amsterdam Westhaven

Amsterdam Westhaven
Amsterdam Westhaven
Amsterdam Westhaven
Amsterdam Westhaven
Amsterdam Westhaven
Amsterdam Westhaven
Beverwijk (track 77 + 78)

Botlek

Botlek

Botlek

Botlek

Botlek

Botlek

Botlek

Botlek

Botlek

Botlek

Botlek

non - electrified

in
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Terminal Handover sta  tion

Steinweg Botlekterminal Botlek
Vopak Chemiehaven Botlek
Vopak TTR Botlek
Vopak Terminal Botlek Botlek
Vopak Terminal RCC Botlek
Abengoa Europoort
ADM Europoort
Broekman Logistics Europoort Europoort
Caldic Europoort
Ertsoverslagbedrijf Europoort CV Europoort
Euro Tank Terminal Europoort
European Bulk Services Europoort
BP Raffinaderij Rotterdam B.V. Europoort
P&O Ferries Europoort
Steinweg Europoort
EMO Maasvlakte
Rotterdam Container Terminal (Kramer) Maasvlakte West
Steinweg Hartel Terminal Maasvlakte

APM Terminal

Hutchison Ports ECT Delta
Hutchison Ports ECT Euromax
RTW-ECT Rail Terminal West
RWG (Rotterdam World Gateway)
Lyondell Basell

Rhenus Logistics

Maasvlakte West
Maasvlakte West
Maasvlakte West
Maasvlakte West
Maasvlakte West
Maasvlakte West
Maasvlakte West

Cerexagri / Arkema Pernis
Interforest Pernis
Koole Pernis
Rotterdam RTT Pernis
CTT Rotterdam Pernis
Shell (diverse poorten) Pernis

Metaal Transport

Metaaltransport / Meijers

Openbare Laad - en losplaats
(public loading and unloading facilities)
RET Metro -depot

Rhenus Logistics

Rotterdams Havenbedrijf

Shunter (A. Plesmanweg)

Shunter (Blindeweg)

Steinweg Beatrixhaven

Steinweg Dodewaardstaart

Uniport

Rail Service Center Rotterdam BV (RSC)

Waalhaven Zuid
Waalhaven Zuid

Waalhaven Zuid

Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid
Waalhaven Zuid

Source: Contractor based on consultation with the Infrastructure Managers

None of the terminal operators/infrastructure managers responded to the  SCI
survey and accordingly their characteristics are not described in this study.
Based on Contractords knowl edge, 740
to be operated at most intermodal terminals , Whereas limitations apparently
exist at coal, iron -ore and wet bulk terminals

meter | ong

4.2. Expected corridor infrastructure and operational
characteristics by 2030 and persisting gaps

This section summarises the main ongoing and planned investments along the
RFC NS-B infrastructure  for the period 2018 -2030 and provides an overview of
the corridor infrastructure by 2030 , with a focus on the analysis of the technical
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maximum train length and possible related capacity constraint
of these initiatives

persist at this time horizon, upon completion

4.2.1. Review of the o ngoing and p

An analysis of the planned investments  on infrastructure upgrades
was carried out based on publicly available
date have been

expected finalisation date until 2030
sources. Measures without information on
anyway considered in the analysis.

As detailed information on the technical scope of the

lanned investments

their completion

s that would still

measures considered in the study was not consistently available for all the

projects , the study assumes that the following parameters will be

improved, as appropriate

A Construction of new tracks;
A Length oftrack s;

A
A Conversion of railheads at station

Change of signal position or new signal ;

For the Netherlands, @ seven measures intotal were identified

Table 4-5 below .

N©° Project

Redesign Geldermalsen (PHS) and 3rd
track Geldermalsen - Geldermalsen aansl
(Restrictions to operate 740 meter long

1 trains between Amersfoort and Meteren
will be removed in both directions by sept
2020)

2) Increasing the capacity of the

Sophiatunnel

3) PHS Amsterdam CS

4)  Amersfo ort section upgrade
Elevated railway track along the

Theemswegd (Removing r:

5) operational constraints due to
Calandbridge openings related
interruptions)
Redevelopment Waalhaven Zuid freight
6) yard (Increasing capacity and track length
to operate 740 meter long trains)

Section or node
involved

Utrecht - Den
Bosch

Betuweroute,

Kijfhoek 1
Sliedrecht section

Amsterdam

Amersf oort

Harbourline
Maasvlakte 7
Kijfhoek

Habourline
Maasvlakte i
Kijfhoek

Source: Contractor based on consultation with the Infrastructure Managers

with an

bund le of upgrad ing

anyway

, which are listed in

End date

12/2021

unknown

12/2026
01/2024

12/2021

12/2025

The geographical distribution of the above listed projects is shown in the
Figure 4-2 below , also includinga brief description of these investmen

Total costs
a mil
(excl. VAT)

n.a.

n.a.

n.a.
n.a.

n.a.

n.a.

map in

ts.
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NL

1) Utrechi— Den Bosch:

Redesign Geldermalsen and 3~
track Geldermalsen aansl.

2) Kijthoek— Sliedrecht

Maaswakte

(Betuweroute):

Increasing the capacity of the
Sophiatunnel

3) Amsterdam:
PHS AmsterdamCS

Source: Contractor

4.2.2.

Railway lines

L_Eﬁmwn
Ammma‘n
/ Rmmam " Amerstoort ]

Utrecht
o Meteren

\1
usz -

Lﬁm oek

Breda

FTTTTLLLLT

ansnnnt

4) Amersfoort:
Amersfoort section upgrade

Zevenaar

5) Maasviakte — Kijfhoek

(Harbourline):
Elevatedrailwaytrack along the

Theemsweg

6) Maasviakte — Kijfhoek

(Harbourline):
Redevelopment Waalhaven Zuid

freight yard

Based on the expected impact of the ongoing and planned investments

illustrated above

length op
corridor li

Line
1-NL

2-NL

3-NL
4-NL

5-NL
6-NL

erability on the RFC NS
nes listed at Section

, Table 4-6 provides an overview of the
-B in the Netherlands
4.1.1 , during the daytime.

by 2030

foreseen maximum train
, referring to the

Technical maximum train length and related capacity constraints

740 m Amsterdam Westhaven
740 m trains) Border agreement NL

740 m Maasvlakte West

i Bad Bentheim (limited number of path available for

/DE standard train length = 590 m
- Length limitations apply on the Harbour

I Zevenaar Border

SY Botlek, Pernis and Maasvlakte Oost. Border agreement NL

=690 m

660 m Kijfhoek > Weesp (length restriction waiting track)

740 m Weesp < Kijfhoek

740 m Amersfoort
available)

740 m at most times of the day

Wildepend wupon

real

i sat.i

on of

Source: Contractor based on consultation with the Infrastructure Managers

Notwithstanding
number of

the planned
740 meter long trains

improvements, strict
are expected to persist and even increase by

/DE standard train length

- Meteren - Roosendaal (limited number of paths for 740 m trains

2030 and afterwards, at least during daytime. The number of slots for freight

trains will

operating times,

be limited t

0 2 or 4 per hour on main lines during passenger
which extend up to a period of 20 hours between 5 in the

morning and 1 in the night. Density of passenger services
afterwards will be higher than in 2020 with the further

frequency intercity services. The number of 740 m

the Al ron Rhine
capacity limitations to the
trains

by 2030 and
increase of high

eter long trains which can be
operated will accordingly be subject to limitations due to an insufficient number

of station and siding tracks which can handle
sections, especially in the Amsterdam, Rotterdam and Brabant regions. Of the

740 meter

long trains on some

F
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current 2 -4 slots per hour, only 1 -2, if any, will remain for the whole day which
can be used for the operation of 740 meter long trains . This reduces both the
potential number of s lots and flexibility of operations, likely resulting in delays

and perturbations.

4.2.3. Handover stations
Table 4-7 provides the list of handover stations/marshalling  yards that are
located on the alignment of the RFC NS -B in the Netherlands, and the related

technical characteristics by 2030 .

Handover station Type of network Traction Max train
length (m)
Maasvlakte West + West Core E >=740
Maasvlakte (Oost) Core E >=740*
Europoort Core E >=740*
Botlek Core E <740
Pernis Core E <740
Waalhaven Zuid Core E >=740*
Beverwijk Comprehensive E >=740
Amsterdam Houtrakpolder Core E >=740
Amsterdam Westhaven Core E >=740
Amersfoort (car terminal) Core E <740
Almelo Core E <740
. . . Max train
Waiting/buffer locations Type of network Traction length (m)
Roosendaal Core E >=740*
Breda Comprehensive E >=740
Tilburg Goederen Comprehensive E <740
Geldermelden/Meteren Core E >= 740
Amersfoort (waiting - buffer track ) Core E <740
Rotterdam Noord Goederen Comprehensive E <740
Rotterdam Central Comprehensive E >=740
Stroe Core E >=740
Deventer Goederen Core E >=740
Almelo buffer track Core E <740
Oldenzaal Core E >=740
Kijfhoek Core E >=740*
Crailoo Comprehensive D >=740
0 Hertogenbosch Comprehensive E <740
Source: Contractor based on consultation with the Infrastructure Managers ; Notes: *capacity constraints

limiting the operation of 740 meter long trains
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According to the information collected from the concerned infrastructure

manager , issues affecting technical/capacity limitations will persist at the
following handover stati ons/marshalling yards/waiting -buffer locations , upon
completion of the ongoing and planned investments

>

Maasvlakte Oost;
Europoort;
Waalhaven Zuid;
Roosend aal,
Botlek;

Pernis;
Amersfoort;
Tilburg Goederen;
Rotterdam Noord Goederen;
Almelo ;

Kijfhoek;

Crailoo;
s-Hertongebosch.

D v B By By By By D

>

The technical and especially the capacity limitations at the above listed handover
stations/marshalling yards/waiting, buffer locations, will significantly hamper the

operational conditions of 740 meter long trains along the RFC NS -Binthe
Netherlands by 2030 and afterwards , as also summarised in section 4.2.2 above.
Furthermore, the Crailoo waiting/buff er location is also expected to remain non -

electrified by 20 30.

4.2.4. Terminals

None of the terminal operators/infrastructure managers responded to the SClI

survey and accordingly their likely future characteristics are not described in this

study. BasedonContr act or 6s knowl edge, 740 meter |l ong tr:

to be operated in most intermodal terminals, whereas limitations may still exist
at coal, iron -ore and wet bulk terminals

4.3. Technical and capacity improvement measures to
further  enhance operation of 740 meter long trains

This section identifies the measures that would still be required by 2030 and
afterwards to remove infrastructure obstacles and allow a smooth and seamless
operation of 740 meter long trains along the RFC NS-B, notwithstanding the
completion of the  ongoing and planned investments described at Section 4.2
above.

Further to the infrastructure improvements des cribed in this section, measures
applicable at the RFC NS -B level to increase the operational capacity and quality
of operations along the corridor are described at Section 3.5 above.
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4.3.1. Railway lines

The set of ongoing and planned investments presented at Section 4.2 .1 above
will already allow achie  ving several improvements of the existing technical  and
operational conditions, specified that additional investments are needed to solve
the existing and future capacity constraints at the handover stations/marshalling
yards/waiting -buffer locations as detailed in the following section . This will

generally result in an improved capacity of the corridor lines and quality in the
operation of freight as well as passenger traffic.

4.3.2. Handover stat ions

Particularly aimed at solving the capacity constraints affecting the operation of

740 meter long trains along the RFC NS -B in the Netherlands, the concerned

infrastructure manager has drafted plans to improve capacity and flexibility of

train operatio ns including investments of upto 0 155 million involving the

handover stations of Botlek, Pernis, Amersfoort and Almelo to accommodate 740

meter long trains and upto U 510 million to achieve operational flexibility in the

stations of Maasvlakte Oost, Eur opoort, Waalhaven Zuid, Kijfhoek, Crailoo,

Rotterdam Noord Goeder en, Ros endakMHdrtogenboschbur g Goe
(see Table 4-8 overleaf) .

The exist ing structure and density of the network in the Netherlands will not
allow for more reasonable deviations or overtaking of freight trains than at
present. Accordingly , the investments foreseen inth e programme elaborated by
the Dutch infrastructure manager are appropriate to allow a market -oriented
quality operat ion of 740 meter long trains on the corridor, particularly on the
itineraries interconnecting to the ports.

Based on analyses and estimates elaborated by the concerned infrastr ucture

manager additional i nvest me nbtts660naliogaren g bet ween U
needed to fully upgrade the RFC NS -B principal and diversionary lines to allow

operating 740 meter long trains

Notwithstanding the implementation of the additional investments identified in

the study by the Dutch infrastructure manager, technical limitations may be

present after 2030 at some Rotterdam Harbour handover stations and at the
Amersfoort handover station . Capacity and time limitations may also exist at the
Rotterdam H arbour handover stations  and along the Kijthoek - Weesp and
Roosendaal - Bad Bentheim routes

4.3.3. Terminals

None of the terminal operators/infrastructure managers responded to the SCI
survey. Due to the low responsiveness of the terminal managers/operators to
the SCI survey, it was not possible to elaborate a representative estimate of the
measures and costs associated with the upgrading/expansion of the existing
terminal infrastructure of the RFC NS -B as part of this study.
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Additional investments to remove capacity/operational

Corridor Additional i  nvestments to allow operating 740 A .
. . constraints to operate 740 meter long trains
section meter long trains
Minimum and maximum Minimum and maximum
cost estimates cost estimates
Maasvlakte Expansion of the Expansion of the infrastructure at
West - infrastructure at handover 55 105 handover stations Maasvlakte Oost, 220 410
Emmerich stations Botlek and Pernis Europoort, Waalhaven Zuid and Kijfhoek
Expansion of the
AN infrastructure at handover
Westhaven - . 25 45 Electrification of  side -tracks at Crailoo 15 25
Oldenzaal Grens stations
Amersfoort and Almelo
Kijfhoek - i Expansion of side-tracks in Rotterdam 10 15
Gouda - Weesp Noord Goederen
Roosendaal - Expansion of the infrastructure Border
Tilburg - - station Roosendaal and side-tracks Tilburg 30 60
Utrecht Goederen+ si de t Hertogenbasch
Total 80 150 275 510
Source: Contractor based on consultation with the Infrastructure Managers ; Notes: Costs are  rounded to the nearest ten and are net of VAT
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5. BELGIUM
5.1. Corridor infrastructure and operational
characteristics in 2018
This section provides an overview of the main characteristics of the RFC NS -B

infrastructure  in 2018 , with a focus on the analysis of the technical maximum
train length and possible related capacity constraints.

51.1. Railway lines
Figure 5-1 represents the alignment of the RFC NS -B in Belgium.
> Legend:
&
S o Station
Roosendaal ©Q &8
- Border crossing
Border ..° Cank
-_—__‘_& goederen Aachen West (o] RailwayNode orJunction
.¢‘ Mol Border BE/DE | wemm Principal Line
Expected PrincipalLine
N 5 5 « & L mm
S R @ 3 @ &
0\'\' K \-°a}- V& Q(b# <'b‘\1’ S b R %%, = DiversionaryLine
oob NG 2 Kinkempois % % o
) \X\,b Réception Con nec’hng Line
A
Source: Contractor based on consultatio n with the Infrastructure Managers

The length of the RFC NS -Bin Belgiumis 332.2 km. To the purposes of the
description of the characteristics of the RFC NS - B within the scope of this study
the following lines were identified

A A principal line from Antwerpen Noord to the BE/DE border near
Gemmenich ( Line 1-BE);
A A diversionary line from Bundel Zuid to Antwerpen Noord ( Line 2-BE);
A A connecting  line from Antwerpen Noord to the BE/NL border near
Roosendaal ( Line 3-BE);
A Several connecting lines linking Genk Goederen and Kinkempois
Réceptionto Line 1-BE;
A Andan expected principal l'ine (Alron Rhineod) from Lier
border near Weert (  Line 4-BE).
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The basic characteristics of the principal line are summarised in  Table 5-1 below.
General A Tracks with UIC gauge (1,435 mm)
information A Thelineis partofthe TEN  -T core network
on A Always 2 tracks
principal A Theline is electrified  (electrification in BEis  generally DC 3.0 kV;

line between Montzen and the border with DE voltage is 15 kV)
Source: Contractor based on consultation with the Infrastructure Managers

Focussing on long train operability with reference to the 740 meter long train

standard adopted by TEN  -T Regulation (EU) 1315/2013 and possibly associated
capacity constraints,  Table 5-2 provides an overview of the status of the RFC

NS-B in Belgium in 2018 , referring to the above mentioned corridor lines, during

the daytime.

Line Technical maximum train length and related capacity constraints
1-BEi . .
4-BE 740 m trains  were allowed outside peak hours

Source: Contractor based on consultation with the Infrastructure Managers

In Belgium 740 meterlong trains were allowed to operate on all lines outside
peak hours

In addition to the analysis of the suitability of the RFC NS -B to operate 740
meter long trains, a review of the characteristics of the corridor lines with
reference to the electrification of the RFC NS-B was performed as part of the

study. Table 5-3 provides the listof  non-electrified corridor lines in 2018 .

. . Length . Type of
Corridor lines in km Type of line network
Y. Rooierweg - Genk Goederen 13.8 Connecting Off TEN -T
Y. Rooierweg - Genk Zuid 8.0 Connecting Off TEN-T
Mol - Hamont border 41.1 Ex_pepted Comprehensive
principal

Source: Contractor based on consultation with the Infrastructure Managers

The analysis shows that  in 2018 , 23.8 km of RFC NS -B lines were not electrified.
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5.1.2. Handover stations
Table 5-4 provides the list of handover stations/marshalling  yards that are
located on the alignment of the RFC NS -B in Belgium , and the related technical

characteristics in 2018 .

Max train length

Handover station Type of network Traction (m)
Antwerpen Marshalling ) ) i
Yard
Antwerpen Haven - _
Bundel Al Off TEN -T E >=740
Antwerpen Haven -

Bundel B3 Off TEN -T E <740
Antwerpen Haven 1 _
Bundel Berendrecht Off TEN -T D >=740
Antwerpen Haven - _
Bundel Buitenschoor CUFUIENCY o =it
Antwerpen Haven - _
Bundel Oudendijk 1 Off TEN -T D >=740
Antwerpen Haven -

Bundel Oorderen QU UENS D =L
Antwerpen Haven - Off TEN -T D <740
Bundel Angola

Antwerpen Bundel Zuid Off TEN -T E >=740
Antwerpen -Schijnpoort Off TEN -T E >=740
Bundel Q

Genk Goederen Off TEN-T E >=740
Kinkempois -Réception Off TEN -T E >=740
Bressoux Off TEN -T E >=740

Source: Contractor based on consultation with the Infrastructure Managers

According to the information collected from the concerned infrastructure
manager, issues affecting technical/capacity  limitations exist ed in 2018 in the
following handover stations:

A Antwerpen Haven - Bundel B3;
A Antwerpen Haven - Bundel Oorderen;
A Antwerpen Haven - Bundel Angola.

Furthermore , the following handover stations resulted to be non - electrified in
2018 :

A Antwerpen Haven - Bundel Berendrecht ;

A Antwerpen Haven - Bundel Buitenschoor

A Antwerpen Haven - Bundel Oudendijk 1 ;

A Antwerpen Haven - Bundel Angola .
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5.1.3. Terminals

The list of the terminals and the related handover stations that are located on

the alignment of the RFC NS

Terminal
DP World Antwerp Gateway
SHIPIT
MSC/PSA European Terminal
Hupac Terminal Antwerpen
Antwerpen Mainhub Terminal
Antwerp Zomerweg Terminal
Antwerpen ATO
Trilogiport
Euroterminal Genk Exploitatie
NV Haven Genk
Liége Container Terminal
Liege Logistics Intermodal
Kinkempois
n/a
Antwerpen Cirkeldyck
PSA Noordzee Terminal
PSA Europa Terminal
Combinant
Delwaide Dock Terminal

-B in Belgium is shown in

Antwerpen Haven+B84:B101

Antwerpen Haven+B84:B101

Table 5-5.

Handover station
- Bundel Oorderen
Antwerpen Bundel Zuid
Antwerpen Bundel Zuid
Antwerpen Haven - Bundel Oorderen
Antwerpen Haven i Bundel Al
Antwerpen Haven 1 Bundel Angola
Antwerpen Haven 1 Bundel Angola
Bressoux
Genk Goederen
Genk Goederen
Kinkempois -Réception
Kinkempois -Réception
Kinkempois -Réception
Antwe rpen Schijnpoort Bundel Q
Antwerpen Haven - Bundel Berendrecht
Antwerpen Haven - Bundel Buitenschoor
Antwerpen Haven - Bundel Oudendijk 1
Antwerpen Haven - Bundel B3
- Bundel Berendrecht

Source: Contractor based on consultation with the Infrastructure Managers

One terminal operator/manager
of this terminal

responded to the SCI survey

in 2018 are summarised in  Table 5-6, showing that 740 meter

long trains were already possible to be operated at this logistics node.

Electrified Electrified accessibility at
. Handover o . )
Terminal . accessibility at loading/unloading
station .
terminal track(s)
NV Haven Genk No No
Genk Goederen

Source: Contractor based on SCI survey results

The operators/infrastructure managers

of other terminals did not

SCl survey and accordingly the characteristics of the logistics nodes other than

the one above are not

described in this study

. The characteristics

Max
train
length

(m)
>=740

respond to the

Page | 66



Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic

5.2. Expected corridor infrastructure and operational
characteristics by 2030 and persisting gaps

5.2.1. Review of the ongoing and planned investments

An analysis of the planned investments on infrastructure upgrades with an
expected finalis ation date until 2030  was carried out based on publicly available
sources.

For Belgium , projects were identified relating to technological upgrad ing along

the corridor and capacity improvements to the Port of Antwerp and on the filron
Rhinedline,whichha s t he current status of fAexpected
NS-B. These are listedin Table 5-7 below.

N° Project Section or node End date Total costs
involved a mil |
(excl. VAT)

1) Equipment of the Belgian part of the RFC Belgian part of 2025 n.a.
NS-B with ETCS RFC NS-B

2) Construction of the Oude Lande  n junction Antwerp 2025 80.1
to improve accessibility to the Port of
Antwerp

3) Electrification of the Iron Rhine between Mol T Hamont 2020 46.3
Mol and the border with the Netherland S Border

4) Instalment of  signalling equipment on Antwerp 2022 16.99
several lines on the right bank of the port
of Antwerp

5) Construction of the second track along Iron Rhine 2025 43.8

the Iron Rhine between Neerpelt and
Balen Werkplaats
6) Extension of the sidings at Kinkempois Kinkempois 2020 19.96
Source: Contractor based on consultation with the Infrastructure Managers

The geographical location of the se projects is represented inthe mapin Figure
5-2, also including a brief description of these investments

Further to the above listed investments the following studies are also worth
mentioning which are related to the improvement of acces sibility to the Port of
Antwerp:

A Study for the construction of a new line between Antwerp North and Lier
to improve accessibility to the Port of Antwerp;

A Studies for the expansion and renewal works on the right and left banks
of the port of Antwerp.
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B E 4) Amwerp:
Instalment of signalling equipment
on several lines on the right bank of
the port of Antwerp
1) Belgian part of RFC NS-B:
Equipmentwith ETCS
5) Neerpelt— Balen Werkplaats
. (Iron Rhine)
f:)o?irs)?::c’;‘;én of the Oude Landers Construction of the secondirack
R @ alongthe Iron Rhine
3) Mol- Hamont Border: 6) Kinkempois:
Electrification of the Iron Rhine Extension of the sidings

Source: Contractor
5.2.2. Railway lines

Based on the expected impact of the ongoing and planned investments

illustrated above, Table 5-8 provides an overview of the foreseen maximum train
length operability on the RFC NS -Bin Belgium by 2030 , referring to the corridor
lines listed at Section  5.1.1 , during the daytime.

Line Techni cal maximum train length and related capacity constraints
1-BEI
4-BE
Source: Contractor based on consultation with the Infrastructure Managers

740 m trains  would be allowed outside peak hours

Similarly to the conditions in 2018 it will be technically feasible to operate 740
meter long trains in Belgium by 2030, outside the rush hours period.

Both in the present and likely future operational conditions, there is no

guarantee for an appl icant to be offered astable 740 meter long train path . The
740 meterlong train path may or may not be allocated, with negative

implications from the market -quality standpoint of  rail freight transport in

Belgium along the RFC NS -B.

Table 5-9 provides the list of  non-electrified corridor lines by 2030. The analysis

shows that by 2030, the length of non-electrified corridor lines will reduce to
21.8 km.
. . Length . Type of
Corridor lines in km Type of line network
Y. Rooierweg - Genk Goederen 13.8 Connecting Off TEN -T
Y. Rooierweg - Genk Zuid 8.0 Connecting Off TEN -T

Source: Contractor based on consultation with the Infrastructure Managers
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5.2.3. Handover stations
Table 5-10 provides the list of handover stations/marshalling  yardst hat are
located on the alignment of the RFC NS -B in Belgium , and the related technical

characteristics by 2030 .

Max train length

Handover station Type of network Traction (m)
Antwerpen Marshalling i i
Yard
Antwerpen Haven - _
Bundel Al Off TEN-T E >=740
Antwerpen Haven -

Bundel B3 Off TEN -T E <740
Antwerpen Haven 1 _
Bundel Berendrecht Off TEN -T D >=740
Antwerpen Haven - _
Bundel Buitenschoor SUISNSIT 2 Al
Antwerpen Haven - _
Bundel Oudendijk 1 Off TEN -T D >=740
Antwerpen Haven -

Bundel Oorderen Off TEN -T D <UL
Antwerpen Haven - Off TEN -T D <740
Bundel Angola

Antwerpen Bundel Zuid Off TEN -T E >=740
Antwerpen -Schijnpoort Off TEN -T E ~=740
Bundel Q

Genk Goederen Off TEN-T E >=740
Kinkempois -Réception Off TEN -T E >=740
Bressoux Off TEN -T E >=740

Source: Contractor based on consultation with the Infrastructure Managers

According to the information collected from the concerned infrastructure

manager, issues affecting technical/capacity  limitations will still persist at the
following handover stations, upon completion of the ongoing and planned
investments:

A Antwerpen Haven - Bundel B3;
A Antwerpen Haven - Bundel Oorderen;
A Antwerpen Haven - Bundel Angola.

Furthermore, no handover stations will be electrified by 2030 compared to the
2018 situation.

5.2.4. Terminals

One terminal operator/manager responded to the SCl survey . The charact eristics
of this terminal by 2030 are summarised in  Table 5-11, showing that 740 meter
long trains are already possible to be operated at this logistics node, as in any

case this terminal already allowed operation of long trains in 2018 . ltis also

worth noticing that the electrification of reception/departure tracks is expected

to be possible at this logistics node by 2030.
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Electrified Electrified accessibility at ng
. Handover . - . train
Terminal . accessibility at loading/unloading
station - length
terminal track(s)
(m)
NV Haven Genk _

Genk Goederen Yes Yes >=740

Source: Contractor based on SCI survey

The operators/infrastructure managers of other terminals did not respond to the
SCl survey and accordingly the characteristics of the logistics nodes other than
the one above are not described in this study

5.3. Technical and capacity improvement measures to
further enhance operation of 740 meter long trains

5.3.1. Railway lines

As commented in previous sections above, it was already technically feasible to
operate 740 meter long trains in Belgium in 2018. However , capacity restrictions
already limited th e operation of 740 meter long trains in certain periods of the

day and capacity constraints are likely to become more severe in the future.

Based on such conditions and in consideration of the growing freight traffic on

the corridor lines , especially to/fr  om the Port of Antwerp, the concerned
infrastructure manager is currently preparing and conducting studies for the
improvement of the technical and operational conditions of 740 meter long

trains. These analyses are foreseen for completion during 2020 and are not
possible to be consulted as part of this study. Two projects are also ongoing to
improve the access to the port in general, i.e. the junction at Oude Landen and

the study for second access to the port . Furthermore , one initiative is also
ongoing ai med at improving capacity along the Iron Rhine line between Neerpelt
and Balen Werkplaats.

As the structure and density of the network does not allow for more deviations

or overtaking possibilities for  freight trains than today, extra investments are
seen as crucial to allow an adequate market -oriented quality operation of 740
meter long trains

In consideration of the ongoing and planned initiatives , no additional measures
were agreed to be identified as part of this study .
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5.3.2. Handover stations

In line with the analysis performed as part of this study , the following handover
stations /marshalling yards  will not be capable of handling 740 meter long trains
by 2030:

1 Antwerpen Haven - Bundel B3 ;
1 Antwerpen Haven - Bundel Oorderen;
1 Antwerpen Haven - Bundel Angola .

Given that no investments are currently ongoing and planned for the upgrading

of this infrastructure of the RFC NS -B, costs have been estimated for the
infrastructure works required to allow the operation of 740 meter long trains at

these th ree handover stations/marshalling yards. These are reported in Table
5-12. The total cost amouwml®n.t o about a 1.

Antwerpen Haven Antwerpen Haven Antwerpen Haven
- Bundel B3 - Bundel Oorderen - Bundel Angola

Tracks
New track 80,000 80,000 80,000
Switches - - -
New switches - - -
Moving of switches to other 250,000 250,000 250,000
locations
Electrification - - -
Electrification 75,200 75,200 75,200
Signalling - - -
ETCS system 48,000 48,000 48,000
Interlocking/ETCS 18,000 18,000 18,000
adjustments
Total cost per handover 471,200 471,200 471,200
station

Source: Contractor
5.3.3. Terminals

None of the terminal operators/infrastructure managers responded to the SCI
survey except for the NV Haven Genk logistics facility that do not require

investments to allow/improve operation of 740 meter long trains . Due to the low
responsiveness of the terminal managers/operators to the SCI survey , it was not
possible to elaborate a representative estimate of the m easures and costs

associated with the upgrading/expansion of the existing terminal infrastructure
of the RFC NS -B as part of this study
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6. GERMANY

6.1. Corridor infrastructure and operational
characteristics in 2018
This section provides an overview of the mai n characteristics of the RFC NS  -B

infrastructure  in 2018 , with a focus on the analysis of the technical maximum
train length and possible related capacity constraints.

6.1.1. Railway lines
Figure 6-1 represents the alignment of the RFC NS -B in Germany.
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The length of the RFC NS  -Bin Germanyis 2,508.3 km. To the purposes of the

description of the characteristics of the RFC NS - B within the scope of this study
several lines have been considered among which 9 principal and diversionar y
lines :

A A principal line starting at the DE/BE border near Aachen West,
continuing via Oberhausen West, Lohne, Wunstorf, Magdeburg to the
DE/PL border near Frankfurt/Oder ( Line 1-DE);
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A A principal line starting at the DE/NL border near Emmerich connecting
in Oberhausen West to Line 1-DE (Line 2-DE);

A A principal line starting at the DE/NL border near Bad Bentheim
connecting in Lohne to Line 1-DE (Line 3-DE);

A A principal line starting at the North Se a harbours in Wilhelmshaven
and Bremerhaven, joining in Bremen and connecting in Wunstorf to Line
1-DE (Line 4-DE);

A A principal line starting in Hamburg  -Hausbruch and Hamburg -
Wilhelmsburg, joining in Hamburg -Harburg and connecting in Magdeburg
to Line 1-DE (Line 5-DE);

A A principal line branching out of Line 1 in Magdeburg to the DE/CZ
border near Bad Schandau (  Line 6-DE);

A A principal line branching out of Line 6 in Falkenberg to the DE/PL
border near Horka (  Line 7-DE);

A A diversionary line from Rof3lau to Saarmund ( Line 8-DE);

A A diversionary line from Falkenberg via Cottbus to Horka ( Line 9-DE);
Further to the above, the RFC NS -B lines subject of this study in Germany also
include several connecting lines along Lines 1-DE and 5-DE.

The basic characteristics of the principal lines are summarised in Table 6-1
below.
A Tracks with UIC  gauge (1,435 mm)
A Alllines are part of the TEN  -T core or comprehensive network
General A Mainly 2 tracks per line; exceptions are:
information 0 thesectionon Line 4-DE between Wilhelmshaven and Sande has 1 track;
on o0 there are several sections on Line 1-DE providing 1 or 2 parallel tracks
principal (e.g. Hamburg -Wilhelmsburg to Liineburg
lines A Most of the lines are electrified, electrification from Wilhelmshaven to

Oldeburg ( Line 4-DE) is currently under construction; electrification in DE is
AC15 kV i 16.7 Hz

Source: Contractor

Focussing on long train operability with reference to the 740 meter long train

standard adopted by TEN  -T Regulation (EU) 1315/2013 and possibly associated
capacity constraints,  Table 6-2 provides an overview of the status of the RFC

NS-B in Germany in 2018 , referring to the above mentioned corridor lines.

Line Technical maximum train length and related capacity constraints

1-DEI 740 m trains were basically possible to be operated. Capacity constraints during peak

9-DE  hours existed on some sections of line 1 [Hamm - Léhne (Strecke 2990); Minden -
Haste; GroR Gleidingen 7 Magdeburg; Magdeburg - Saarmund; Berlin -Wuhlheide -
Frankfurt (O) - Border DE/PL], line 3 [Border NL/DE - Bad Bentheim i Osnabriick] and

line 6 [Riesa - Bad Schandau - Border CZ/DE] . Restrictions due to timetabling and
operational specific situations might also resultin a temporary reduction of the train
length on the corridor lines

Source: Contractor based on consultation with the Infrastructure Managers
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In Germany it was generally possible to operate 740 meter long trains along the

RFC NS-B in 2018 , specified that  restrictions during peak hours existed on some
sections of corridor lines 1,3 and6 and thatlim itations dueto timetabling and
specific operational situations  could temporary influenc e the corridor capacity
Furthermore , technological upgrading works were required to remove and
reconstruct signalling equipment along the corridor lines  that also affect ed the
smooth and seamless operation of 740 meter long trains in this Member State.

In addition to the analysis of the suitability of the RFC NS -B to operate 740
meter long trains, a review of the characteristics of the corridor lines with
reference to electrification was performed as part of the study. Table 6-3

provides the list of  non-electrified corridor lines in 2018 .

. . Length . Type of

Corridor lines in kgm Type of line ne{\rl)vork
Wilhelmshaven - Sande 15.4 Principal Core
Sande - Oldenburg 45.0 Principal Core
Cottbus - Horka 74.6 Diversionary Comprehensive
Berlin -Moabit - Berlin -Hamburger und Lehrter Bf 2.3 Connecting Off TEN -T
Total 137.3

Source: Contractor based on consultation with the Infrastructure Managers

The analysis shows that  in 2018 , 137 .3 km of RFC NS -B lines were not
electrified, including 60.4 km of principal corridor sections.

6.1.2. Handover stations

Table 6-4 provides the list of handover stations/marshalling  yards that are
located on the alignment of the RFC NS -Bin Germany , and the related technical
characteristics in 2018 .

Handover station Type of network Traction Max train
length (m)
Wilhelmshaven Core D >=740
Maschen Rbf Core E >=740
Hamburg Sud Third party infrastructure >=740
Bremerhaven -
Speckenbiittel Core E >=140
Bremen Rbf Core E >=740
Oberhausen -Osterfeld Sud Comprehensive E >=740
Oberhausen West Core E >=740
Duisburg Ruhrort Hafen Off TEN-T E >=740 *
Duisburg Hafen Off TEN -T D >=740 *
Rheinhausen Comprehensive E >=740
Duisburg -Hochfeld Sud Core D >=740 *
Krefeld -Uerdingen Comprehensive E >=740
Wanne -Eickel Core E >=740
Dortmund -Obereving Core E >=740
Seelze Rbf Core E >=740
Hannover -Linden Core E >=740
Lehrte Core E >=740
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Handover station Type of network Traction Max train
length (M)
Fallersleben Core E >=740
Braunschweig Rbf Core E <740
Beddingen Off TEN -T E >=740
Magdeburg -Rothensee Core E <740
Magdeburg -Sudenburg Core E >=740
Grol3beeren Comprehensive E >=740
Seddin Comprehensive E >=740
Dresden - Friedrichstadt Core E >=740
Berlin Hamburger und _ .
Lehrter Bf Off TEN-T D >=740
Frankfurt (Oder) Pbf Core E <740

Source: Contractor based on consultation with the Infrastructure Managers

limiting the operation of 740 meter long trains

; Notes:  *capacity constraints

According to the information collected from the concerned infrastructure

manager, issues affecting
handover stations/marshalling y ards:

Duisburg Ruhrort Hafen;
Duisburg Hafen;
Duisburg Hochfeld Sid;
Braunschweig;
Magdeburg;

v v > > >

technical/capacity

A Frankfurt (Oder) Pbf.

Furthermore, the following handover stations/marshalling yards resulted to be

non -electrified in 2018 :

A Wilhelmshaven :

A Duisburg Hafen ;

A Duisburg -Hochfeld Sud

A Berlin Hamburger und Lehrter Bf.
6.1.3. Terminals

The list of the terminals and the related handover stati

the alignment of the RFC NS

Terminal
Berlin - Westhafen
Braunschweig Container terminal
Bremen Roland
Bahnhof Bremen Rbf
CTB Bremerhaven
NTB Bremerhaven
MSC Gate Bremerhaven
Container Terminal Dortmund
Ubf Dresden
Dresden GVZ
Duisburg RRT (Rhein -Ruhr Terminal)
Logport Il Gateway West
Bahnhof Duisburg Ruhrort Hafen
DeCeTe Duisburg
PKV Duisburg
KV-Drehscheibe Rhein/Ruhr (Megahub Duisburg)

limitations exist ed at the following

A Berlin Hamburger und Lehrter

ons that are located on

-Bin Germany is shownin Table 6-5.

Handover station

Braunschweig
Bremen
Bremen

Berlin Hamburger und Lehrter Bf

Bremerhaven
Bremerhaven
Bremerhaven

- Speckenblittel
- Speckenbittel
- Speckenblittel

Dortmund - Obereving
Dresden - Friedrichstadt
Dresden - Friedrichstadt

Duisburg Hafen
Duisburg Hochfeld Sud
Duisburg Ruhrort Hafen
Duisburg Ruhrort Hafen
Duisburg Ruhrort Hafen
Duisburg Ruhrort Hafen
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Terminal
Wolfsburg GVZ
Frankfurt (Oder)
Ubf GroRbeeren
Hamburg 1 Container Terminal Tollerort (CTT)
Hamburg - BUSS Hansa
Hannover Linden (until go life of KV Drehscheibe
Lehrte)
Logport Il
KV Drehscheibe Lehrte (coming up)
Magdeburg Rothensee
Ubf Hamburg Billwerder
Hamburg 1 Container Terminal Altenwerder (CTA)
Hamburg 1 Container Terminal Burchardkai (CTB)
Hamburg - Waltershof
Maschen Rbf
Bahnhof Oberhausen Osterfeld
Bahnhof Oberhausen West
Logport | Duisburg DIT
Logport | Duisburg Kombiterminal (DKT)
Logport | Duisburg Trimodal Terminal (D3T)
Salzgitter GVZ - KLV Terminal
Bahnhof Seddin Rbf
Bahnhof Seelze Rbf
Bahnhof Wanne -Eickel
Container Terminal Herne
CT Wilhelmshaven (CTW)

Handover station
Fallersleben
Frankfurt (Oder) Pbf
GroRRbeeren
Hamburg Sud
Hamburg Sid

Hannover - Linden

Krefeld - Hohenbudberg
Lehrte
Magdeburg
Maschen
Maschen
Maschen
Maschen
Maschen
Oberhausen Osterfeld
Oberhausen West
Rheinhausen
Rheinhausen
Rheinhausen
Salzgitter - Beddingen
Seddin
Seelze
Wanne -Eickel
Wanne -Eickel
Wilhelmshaven

Source: Contractor based on consultation with the Infrastructure Managers

Eight terminal operators/managers responded to the SCI survey. The

characteristics of these terminals in 2018 are summarised in  Table 6-6, showing
that 740 meter long trains were already possible to be operated at th ese
logistics nodes, except at MSC Gate Bremerhaven, KV-Drehscheibe Rhein/Ruhr
(Megahub Duisburg),  Ubf GroRBbeeren and Hannover Linden (to be replaced by

KV Drehscheibe Lehrte) . Furthermore, electrified accessibility was not possible at
CT Wilhelmshaven (CTW) and electrified access at loading/unloading tracks was

not feasible at CTB Bremerhaven, MSC Gate Bremerhaven and CT

Wilhelmshaven (CTW)

o Electrified Max
Type Electrified L .
. Handover o accessibility at train
Terminal . of accessibility : .
station : loading/unloading length
node at terminal
track(s) (m)

CTB Bremerhaven - _
Bremerhaven Speckenbuttel Core Yes e =
NTB Bremerhaven - _
Bremerhaven Speckenbittel Core Yes Yes >=740
MSC Gate Bremerhaven -
Bremerhaven Speckenbiittel S LG A Y
Bahnhof Duisburg Duisburg Off _
Ruhrort Hafen Ruhrort Hafen TEN-T Yes Yes >=740
KV-Drehscheibe
Rhein/Ruhr Duisburg Off
(Megahub Ruhrort Hafen TEN-T UED VES SUY
Duisburg)
Ubf GroRbeeren Grol3beeren Core Yes Yes <740
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Type Electrified Elec_tn_f_led M"_"X
. Handover o accessibility at train
Terminal . of accessibility . .
station . loading/unloading length
node at terminal
track(s) (m)
Hannover Linden
(to be replaced Hannover -
by KV Linden Core Yes Yes <740
Drehscheibe
Lehrte)
CT
Wilhelmshaven Wilhelmshaven Core No No >=740
(CTW)

Source: Contractor based on SCI survey results

The operators/infrastructure managers of other terminals did not respond to the
SCl survey and accordingly the characteristics of the logistics nodes other than
the ones listed above are not described in this study

6.2. Expected corridor infrastructure and op erational
characteristics by 2030 and persisting gaps

6.2.1. Review of the ongoing and planned investments

An analysis of the planned investments on infrastructure upgrades with an

expected finalisation date until 2030 was carried out based on publicly available

sources.

For Germany, 21 measures on infrastructure upgrades were identified , which are

listedin Table 6-7 below.

N° Project Section or node End date
involved

1) Prolongation of sidings for 740 meter Arios locations 2020 -
long trains om NS-B corridor 2028

2) Hamburg node, elimination of Hamburg node 12/2030
bottlenecks

3) Hannover node Hannover node 12/2030

4) NBS/ABS Hamburg/Bremen  -Hannover Hamburg/Bremen -  12/2030
(Optimised Alpha E) Hannover

5) "Upgraded line  (ABS) (Amsterdam) - Zevenaar - 12/2030
DE/NL border - Emmerich - Oberhausen Oberhausen
(1. Phase)

6) ABS Grenze DE/NL -Emmerich - Hannover -Bielefeld ~ 12/2030
Oberhausen (1. Baustufe)"

7)  ABS/NBS Hannover - Bielefeld Oldenburg i 12/2022

Wilhelmshaven

8)  ABSOldenburg - Hamburg node 12/2030

Wilhelmshaven/Langwedel - Uelzen

Total costs
a mil |
(excl. VAT)

95.77
(estimated)
1,800.00

610.00
3,891.00

2,262.52

1,885.00
871.00

545.00
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N©° Project Section or node End date Total costs
involved a mil |
(excl. VAT)
9) Hamburg node Hannover - 12/2030 532.00
Wolfsburg
10) NBS Lehrte/Hameln - Braunschweig - Lehrte - 12/2030 359.00
Magdeburg - RoRlau (1) Braunschweig -
Magdeburg -
RoRlau
11)  NBS Lehrte/Hameln - Braunschweig - Stelle - Liineburg 12/2019 356.00
Magdeburg - RoRlau (II)
12)  ABS Stelle - Liineburg Oebisfelde i 12/2030 293.00
Staaken (Regular
route
"Stammstrecke")
13)  Upgrade of regular line (Stammstrecke) Rotenburg - Verden 12/2030 194.00
Oebisfelde i Staaken (NV 08) DE
14)  ABS Bremerhaven - Bremervorde - Hamburg 12/2019 136.00
Rotenburg - Verden
15)  “Rail Corridor Wilhelmsburg / Emmerich - 12/2019 67.48
Oberhausen
16)  Reallocation Wilhelmsburger Berlin -Dresden 12/2030 802.00
Reichsstrasse"
17)  Upgraded line (ABS) (Amsterdam) - Berlin 1 Frankfurt 12/2026 730.00
DE/NL border - Emmerich - Oberhausen (Oder) 1 Border
DE/PL (ABS)
18)  Upgrading railway line Berlin - Dresden Berlin 12/2025 646.00
(first and second phase)
19) ABSBerlin i Frankfurt (Oder) i Border Berlin 12/2018 167.00
(DE/PL)
20)  Reconstruction of railway line Stidkreuz Berlin 12/2020 178.00
- Blankenfelde '
21)  Reconstruction of Ostkreuz railway Urban Node Berlin - 12/2017
unknown

junction

Brandenburg

Source: Contractor based on consultation with the Infrastructure Managers

The geographical location of the

of these investments

is represented

above project s, also including a brief description
in Figure 6-2 and Figure 6-3 overleaf .
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DE (Part A)

1) NSB rail corridor:
Prolongation of sidings for 740m

Wilhelmshaven Bremerhaven

trains (2028) N 2 ~

2) Hamburgnode: 14 13\

Elimination of bottlenecks (2030) 1
— Bremen

3) Hannover node: \ 1

Upgrade measures and additional |

tracks (2030) i <

4) Hamburg/Bremen- Hannover: ~ \

Upgradeand construction of i

additional tracks, ‘Optimised Alpha ' S 3N.9"

 E'(2030) . 6 Hannover

-

5) Zevenaar- Oberhausen:
Upgrade of existingline, removal

of physical bottlenecks (2030) ~ 15

e
6) Hannover - Bielefeld: | Oberhausen
Construction of two tracks (2030)

= Duisburg
7) Oldenburg- Wilhelmshaven: fone
Improvement of hinterland i CEET

Viersen

connection(double track) and
electrification (2022)

Source: Contractor

DE (Part B)

16) Berlin— Dresden:
Improvement of service quality by
reducingthe travel time, gradual
speed upgrade (2030)

17) Berlin— Frankfurt (Oder) -
Border DE/PL):

Upgrade and modemization of the
line (2026)

18) Berlin:

Reconstruction of railway line 21 20

Siidkreuz — Blankenfelde (2025) Stendal |’ ,'19«‘Be,,m
18

19) Berlin: 17
Reconstruction of Ostkreuz Potsdar
railway junction (2018) 16

20) Berlin: N’

Track doubling oftong-distance
|_railline Nordkreuz— Karow (2020) |

21) Urban Node Berlin-
Brandenburg:

Improvement of publictransport
and its connectionsto long-
distancetraffic inside urbannode
area of Berlin-Brandenburg (2017) |

Magdeburg

RoRBlau

Falkenberg Eing
orl aa

Dresden

Source: Contractor

8) Hamburgnode:
Upgrade measures to improve

4 traffic flow and increase capacity

. (2030)

Hamburg | 9) Hannover - Wolfsburg:

Increase line speedto 230 km/h
(2030)

10) Lehrte- Braunschweig -
Magdeburg- RoBlau:

12  Capacityimprovement measures

(2030)

11) Stelle- Liineburg:
Upgradewith thirdtrack (2019)

12) Oebisfelde— Staaken:
Increase capacityfor freight
transport (2030)

Braunschweig ™

. 13) Rotenburg- Verden:
Extension of railway line (2030)
14) Hamburg:
Measures ontherail line along the
Wilhelmsburger Reichsstrae to
upgradethe TEN-T corridor (2019)

15) Emmerich - Oberhausen:
Upgradeofline (2019)
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Specifically concerning 740 meter long train operations in Germany, works are
foreseen to be completed by 2030 that will particularly focus on the removal or
new construction of signalling equipment. Such works are planned to be located

at the following locations:

A Bad Bentheim; A Wousterwitz;

A Hamm RBf; A Fangschleuse;

A Kirchhorsten; A Berkenbriick (Track 3);

A Rehren; A Berkenbriick (Track 4);

A Schandelah; A Kurort Rathen.
Estimates by the concerned infrastructure manager indicate t hat the value of
these works onthe RFC  NS-Bwi | | amount to about U 84
6.2.2. Railway lines

Based on the expected impact of the ongoing and planned investments

illustrated above, Table 6-8 provides an overview of the foreseen maximum train
length operability on the RFC NS -Bin Germany by 2030 , referring to the corridor

lines listed at Section 6.1.1 .

Line Technical maximum train length and related capacity constraints
1-DEI 740 m trains will basically be possible to be operated. Restrictions due to timetabling
9-DE and operational specific situations may resultin temporary reduction s of the train
length
Source: Contractor based on consultation with the Infrastructure Managers

Overall the planned investments are expected to further enhance the possibility
to operate 740 meter long trains along the corridor, whereas capacity limitations

due to timetabling and operational conditions may still be present
sections of the RFC NS -B due to increase in traffic.

on limited

Table 6-9 provides the listof  non -electrified corridor lines by 2030. The analysis
shows that by 2030, the length of non -electrified corridor lines will reduce to
76.9 km. All the principal lines ofth e RFC NS-B will be electrified by this time

horizon in Germany.

. . Length .
Corridor lines in km Type of line
Cottbus - Horka 74.6 Diversionary
Berlin -Moabit - Berlin -Hamburger und Lehrter Bf 2.3 Connecting

Source: Contractor based on consultation with the Infrastructure Managers

Type of
network
Comprehensive

Off TEN -T
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6.2.3. Handover stations
Table 6-10 provides the list of handover stations / marshalling yards that are
located on the alignment of the RFC NS -B in Germany, and the related technical

characteristics by 2030 .

. . Max train

Handover station Type of network Traction length (m)
Wilhelmshaven Core E >=740
Maschen Rbf Core E >=740
Hamburg Sud Off TEN-T >=740
Bremerhaven -
Speckenbiittel Core E >=140
Bremen Rbf Core E >=740
Oberhausen -Osterfeld Sud Comprehensive E >=740
Oberhausen West Core E >=740
Duisburg Ruhrort Hafen Off TEN-T E >=740 *
Duisburg Hafen Off TEN-T D >=740 *
Rheinhausen Comprehensive E >=740
Duisburg -Hochfeld Sud Core D >=740 *
Krefeld -Uerdingen Comprehensive E >=740
Wanne -Eickel Core E >=740
Dortmund -Obereving Core E >=740
Seelze Rbf Core E >=740
Hannover -Linden Core E >=740
Lehrte Core E >=740
Fallersleben Core E >=740
Braunschweig Rbf Core E <740
Beddingen Off TEN-T E >=740
Magdeburg -Rothensee Core E <740
Magdeburg -Sudenburg Core E >=740
Grol3beeren Comprehensive E >=740
Seddin Comprehensive E >=740
Dresden - Friedrichstadt Core E >=740
Berlin Hamburger und
Lenttor Bt 9 Off TEN-T D >=740 *
Frankfurt (Oder) Pbf Core E <740

Source: Contractor based on consultation with the Infrastructure Managers ; Notes: *capacity constraints

limiting the operation of 740 meter long trains

According to the information collected from the concerned infrastructure

manager, issues affecting technical/capacity  limitations  will still affect handling
of 740 meter long tra  ins by 2030 at the following handover stations/marshalling
yards, upon completion of the planned investments:

A Duisburg Ruhrort Hafen; A Berlin Hamburger und Lehrter
A Duisburg Hafen; Bf;

A Duisburg Hochfeld Siid; A Frankfurt (Oder) Pbf.

A Braunschweig;

A Magdeburg;
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Furthermore, the  following handover station/marshalling yard will still be non -
electrified by 2030 :

A Duisburg Hafen
A Duisburg -Hochfeld Siid
A Berlin Hamburger und Lehrter Bf.

6.2.4. Terminals

Eight terminal operator s/manager s responded to the SCI survey . The
characteristics of these terminals by 2030 are summarisedin  Table 6-11.

. Electrified Max
Electrified - .
. Handover - accessibility at train
Terminal . accessibili ty at ] :
station . loading/unloading length
terminal
track(s) (m)
CTB Bremerhaven Bremerhav"en . Yes No >=740
Speckenbiittel
NTB Bremerhaven Bremerhav"en ) Yes Yes >=740
Speckenbiittel
MSC Gate Bremerhaven -
Bremerhaven Speckenbiittel Yes No A
Bahnhof Duisburg Duisburg Ruhrort _
Ruhrort Hafen Hafen Yes Yes >=740
KV-Drehscheibe
Rhein/Ruhr Duisburg Ruhrort
(Megahub Hafen Yes Yes A
Duisburg)
Ubf GroRbeeren GroRRbeeren Yes Yes >=740
Hannover Linden
(to be replaced by Hannover -
KV Drehscheibe Linden VS W =R
Lehrte)
CT Wilhelmshaven . _
(CTW) Wilhelmshaven Yes No >=740

Source: Contractor based on SCI survey results

According to the information collected as part of the SCI survey, issues affecting
limitations to operate 740 meter long trains at the RFC NS -B terminals in
Germany will still persist by 2030 at MSC Gate Bremerhaven, KV -Drehscheibe
Rhein/Ruhr (Megahub Duisburg) and Hannover Linden (to be replaced by KV
Drehscheibe Lehrte), whereas they a re foreseen to be solved at Ubf GroRR3beeren.

Furthermore, no additional terminal will allow electrified access ibility at
loading/unloading tracks by 2030 compare d to the 2018 situation.

The operators/infrastructure managers of other terminals did not respon d to the
SCl survey and accordingly the characteristics of the logistics nodes other than
the ones listed above are not described in this study
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6.3. Technical and capacity improvement measures to
further enhance operation of 740 meter long trains

6.3.1. Railway line s

The German infrastructure manageris developing and implementing an
extensive investment program to allow the flexible operation of 740 meter long

trains along the RFC NS  -B on high -quality levels. This is aimed at supporting
both passenger and freight traffic increase all over Germany , which might
potentially result in possible conflicts in th e allocation of capacity between long
distance passenger operators, local and regional transit operators and national
and international freight operators. A number of projects to minimize these

potential conflicts are  being prepared within the scope of the
Bundesverkehrswegeplan ( Federal Transport Infrastructure Plan), and in addition
to it.

Also, operational issues like accelerated implementation of ETCS and the flexible
DB Net ze-afdeRiideo application for the -tedml ocati on

slots will increase the capacity for freight. "Click -and-Ri de o
(https://www1.deutschebahn.com/clickandride# ) allows Railway Undertakings to
apply for ad -hoc slots between 48 hours and 45 minutes before departure. It
leads to a better use of short -term capacity and  provides reliable timetables also

for ad -hoc-trains. The allocation is based on correct train information. So it is

essential to make sure that the features of train dynamics of 740 meter long

trains are fully included in all these measures to keep the possibility of a high -
guality operation of long trains also when the humber of trains will be increased
significantly.

The structure and density of the network may allow for some reasonable
deviat ions or overtaking of freight trains on a very limited scale only, so all
planned investments and measures will be essential to allow a market oriented
guality and number of 740 meter long trains.

In consideration of the ongoing and planned investments and initiatives , o
additional measures  were agreed to be identified as part of this study

6.3.2. Handover stations
Based on information received from the concerned infrastructure manager ,
technical and capacity constraints will still affect handling of 740 meter long

trains by 2030  at the following handover stations/marshalling yards, upon
completion of the planned investments:

A Duisburg Ruhrort Hafen; A Magdeburg;

A Duisburg Hafen; A Berlin Hamburger und Lehrter
A Duisburg Hochfeld Siid; Bf;

A Braunschweig; A Frankfurt (Oder) Pbf.
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Given that investments at these handover stations/marshalling yards are not
planned, co sts have been estimated for the works required to upgrade these
corridor infrastructure, which are provided in Table 6-12. The total estimated
costs associated with the works at these handover stations/marshalling yards
amount to &Banilbn. 4 1

Duisburg Duisburg Duisburg
Ruhrort Hafen Hafen Hochfeld Sid
Tracks
New track 60,000 860,000 780,000
Switches
New switches - - -
Moving of switches to 120,000 240,000 240,000
other locations
Electrification
Electrification 70,200 1,731,600 912,600
Signalling
ETCS system 15,600 223,600 202,800
Interlocking/ETCS 4,480 8,960 8,960
adjustments
Total cost per handover 270,280 3,064,160 2,144,360
station
Braunschweig Magdeburg Berlin Frankfurt
Hamburger (Oder) Pbf
und Lehrter Bf
Tracks
New track 300,000 890,000 780,000 220,000
Switches
New switches - 150,000 - -
Moving of switches to 240,000 120,000 240,000 240,000
other locations
Electrification
Electrification 351,000 1,041,300 1,731,600 257,400
Signalling
ETCS system 78,000 231,400 202,800 57,200
Interlocking/ETCS 8,960 4,480 8,960 8,960
adjustments
Total cost per handover 977,960 2,591,180 2,963,360 783,560
station
Source: Contractor
6.3.3. Terminals
Based on the results of the SCI survey , technical issues to operate 740 meter
long trains will be present by 2030 at least at the following terminals: MSC Gate
Bremerhaven, KV -Drehscheibe Rhein/Ruhr (Megahub Duisburg) and Hannover
Linden (to be replaced by KV Drehscheibe Lehrte). Due to the low
responsiveness of the terminal managers/operators to the SCI survey , it was not

possible to elaborate a representative estimate of the measures and costs
associated with the upgrading/expansion of the existing terminal infrastructure
of the RFC NS -B as part of this study
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7. POLAND

7.1. Corridor infrastructure and operational
characteristics in 2018

This section provides an overview of the main characteristics of the RFC NS -B
infrastructure in 2018, with a focus on the analysis of the technical maximum
train length and possible related capacity constraints.

7.1.1. Railway lines

Figure 7-1 represents the alignment of the RFC NS -B in Poland.
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Source: Contractor based on consultation with the Infrastructure Managers
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The length of the RFC NS -Bin Poland is 3,431.7  km. To the purposes of the
description of the characteristics of the RFC NS - B within the scope of this study
the following nine lines were identified:

Line N° Description
A principal line starting at the PL/DE border near Rzepin continu ing via Poznan
Line 1-PL Franowo, Lowiicz, Skierniewice,. .Pilawa and G
=——— border). However, the section between Poznan Franowo and Lowicz is an
expected principal line

Line 2-PL A principal line starting at the PL/LT border near Trakiszki to Elk
A principal line starting at the PL/DE border near Bielawa Dolna continuing via

Line 3-PL Wrgcl aw Broch- w, Jelcz, Opol e, QI i wi ce a.nd

= This | ine also amglluaescommreditirono starting
Sosnowiec Maczki to Jaworzno Szczakowa

Line 4-PL A diversionary line starting at Rzepin continuing via Ostrow Wielkogolski,

=————  Skierniewice and Warszawa before re -joining Line 1-PLi n Guk - w

Line 5-PL A diversion ary line starting at Elk continuing via Gniewkowo and Poznan Franowo
= beforere -joining Line 4-PL in Ostréw Wielkopolski

Line 6-PL A diversionary line starting at Wroclaw Brochéw to Opole, via Brzeg

Line 7-PL  An expected principal line starting from Pilawa to Elk via Tluszcz
An expected diversionary line starting from Lowicz to Tluszcz via Warszawa.

Line _8-PL However, the short section between Warszawa
Praga is already a diversionary line (part of Line 4-PL)

Line 9-PL A planned extension of Line 3-PL starting at Jaworzno Szczakowa and continuing

around Krakéw to Medyka (close to the PL/UA border)
Source: Contractor

Further to the lines listed in the table above, the RFC NS -B lines subject of study
in Poland also include several connecting linesalong Lines 3-PL and 7-PL.
The basic characteristics of the principal lines are summarised in Table 7-2
below.

A Tracks with UIC gauge (1,435 mm);

A Alllines are part of the TEN -T core network;

A On Lines 1-PL and 3-PL there are mainly 2 tracks per line; exceptions are on

Line 3-PL:

inf(cs)fnq:trgln o The secti_on bet ween Siechni(_:a and Czert
on 0 The section between Szabelnia and Kat o\
principal track; . _ _ o .
T o The sections ofstbetnnglanthgug Vi

0]

and Jaworzno Szczakowa back
All sections of Line 2-PL have 1 track;
Lines 1-PL and 3-PL are electrified, Line 2-PL is not electrified ; electrification
in PLis DC 3 kV.

P

Source: Cont ractor

Focussing on long train operability with reference to the 740 meter long train
standard adopted by TEN  -T Regulation (EU) 1315/2013 and possibly associated
capacity constraints,  Table 7-3 provides an overview of the status of the RFC
NS-B in Poland in 2018, referring to the above mentioned principal, expected
principal and diversionary corridor lines.
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Line
1-PL

2-PL
3-PL

4-PL

5-PL
6-PL
7-PL

Technical maximum train length and related capacity constraints

Most of this line allowed for the operation of 740 meter long trains. There are however

several sections at t he Pozna@€ rail way

node

(Pozna@® byp

operation of 650 meter long trains only; The section from Kunowice (Border DE/PL) to

Rzepin limited train length for cross

600 m

On section Bielawa Dolna

-Wrocgaw Muchob-r

-border trains from Germany to 630 m

740

operated. On the remaining sections the prevailing train length was 600 m

On

part of the corridor between

Warszawa -Guk - w (except on some |ines |
are possible to be operated. On the remaining of the line the prevailing train

620 m
640 m
650 m
620 m

Source: Contractor based on consultation with the Infrastructure Managers

meter | ong

Gajewni k and -S

War saw r ai
length was

The possibility to operate long freight trains in Poland in 2018 depended upon

the level of infrastructure development achieved. Therefore, the situation varied
from |
Line 4-PL) cou Id be used as example for the maximum technical train length of
800 meters. On the other hand, the shortest trains on the
Poland operated northwards from Elk to Papiernia (part of

maximum technical train length of

The corridor lines

ne to | ine. The sect

597 meters.

ons

starting

corridor lines in
Line 4-PL) with a

in Poland faced only very limited capacity issues in 2018, most

of the issues concentrated on lines with high passenger traffic (in particular the
area of urban agglomerations). Other than in the Netherlands or Belgium, the
mixture of traffic between freight and passenger was more balanced and less
dense, and it is expected to persist after 2030, which also opens up more

3.5.1 . Those
measures were also in use in 2018 in planning and dispatching of trains longer

opportunities to apply the measures as described in Section

than the technical standards allowed in certain sidings and stations. The
application nevertheless was however

In addition to the analysis of the suitability of the RFC NS
meter long trains, a review of the characteristics of the corridor
reference to electrification was performed as part of the

provides the list of non  -electrified corridor lines in 2018.

Corridor lines L_ength

in km

E g kOlecko 28.5
Olecko - (Gw) 16.5
(Gw) - Papiernia 20.7
Papiernia - Suwagki 5.7
S u wa g Rrakiszki 25.7

limited to lines of low traffic density.

-B to operate 740

study.

Type of line

Principal
Principal
Principal
Principal
Principal

lines with
Table 7-4

Type of
network
Core
Core
Core
Core
Core
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. . Length . Type of
Corridor lines in kgm Type of line ne);\?vork
Trakiszki - Trakiszki (Border PL/LT) 3.4 Principal Core
Gg o g - keszno 46.8 Diversionary Off TEN-T
Leszno - KNk ol ewo 11.9 Diversionary Off TEN -T
KNk ol e @susz 56.3 Diversionary Off TEN-T
Osusz - Durzyn 5.3 Diversionary Off TEN -T
E § kKorsze 98.8 Diversionary Comprehensive
Source: Contractor based on consultation with the Infrastructure Managers
The analysis shows that in 2018, 319.6 km of RFC NS -B lines were not

electrified, comprising 100.5 km of principal corridor sections.
7.1.2. Handover stations

Table 7-5 provides the list of handover stations/marshalling yards that are
located on the alignment of the RFC NS -B in Poland, and the related technical
characteristics in 2018.

Handover station Type of network Traction IMax train
ength (m)
Jaworzno Szczakowa Core E >=740
GNdKki Core E >=740
Gliwice Core E >=740
Gliwice (port) Off TEN -T E <740
KNtWr ocgawski e Of TEN-T E >=740
Stara Wi eS8 k. Core E >=740
Pruszkéw Core E >=740
Sosnowi ec Pogu Core E <740
Warszawa Gg- WK ogqey 7 E >=740
Towarowa
G-d¥ Olech-w Core E >=740
Magaszewi cze F Core E >=740
Sok-gka Comprehensive E >=740
Pozna@® Fr anowc Core E >=740
Swarzndz Core E >=740
Brzeg Dolny Comprehensive E <740
DNbr owa G'rnlcOffTEN-T E ~=740
Towarowa

Source: Contractor based on consultation with the Infrastructure Managers

According to the  information collected from the concerned infrastructure
manager, issues affecting technical/capacity limitations existed at the following
handover stations/marshalling yards:

A Gliwice (port);
A Sosnowiec Pogudniowy;
A Brzeg Dolny.

All the listed handover stati ons/marshalling yards resulted to be electrified in
2018, thus allowing electrified access of trains from the corridor lines  to the
related terminals.
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7.1.3. Terminals

The list of the terminals and the related handover stations that are located on
the alignmento fthe RFC NS -B in Poland is shownin  Table 7-6.

Terminal Handover station
Terminal Brzeg Dolny (PCC Intermodal S.A.) Brzeg Dolny
Terminal DNbrowa G-rnicza DNbrowa G-rnicza Tov
Terminal GNdki (Metrans) GNd ki
Terminal Gliwice (PKP Cargo) Gliwice
Terminal Gliwice (port) (PCC Intermodal S.A.) Gliwice (port)
Euroter mi nal Sgawk-w (Euro Jaworzno Szczakowa
Terminal KNty Wrocgawski e

& Transport) KNty Wrocgawski e

Terminal G-dF¥ Olech-w (Spe

Spedcont Sp. z 0.0.) G-d¥ Olech-w

Centrum Logistyczne Magasz Magaszewicze Pogud
Ter mi nal Pozna® Franowo (P Pozna® Franowo
Pruszkéw (Metrans) Pruszkow

Centrum Logistyczne GosoSn
Logistyczne w GosoSnej)
Terminal Sosnowiec Pogudni owy ( Sped
Spedcont Sp. z 0.0.)

Sok:- gka

Sosnowi ec Pogudni o

Terminal Kutno (PCC Intermodal S.A.) Stara Wi eSS k. Kut/
Ter mi nal Swarzndz (CLIP Lo Swar zndz
Terminal Warszawa Gg-wna T

Polska Spedcont Sp.z  0.0.) Warszawa Gg-wna Towe

Source: Contractor based on consultation with the Infrastructure Managers

Eight terminal operators/managers responded to the SCI survey. The

characteristics of these terminals in 2018 are summarised in Table 7-7, showing

that 740 meter long trains were not possible to be operated at these logistics

nodes, except than at Ter minal Swarzndz (CLI P Lo
Furthermore, electrified accessibility was possi
(Shavemaker Logistics & Transport) and Swarznndz
and only at the latter electrified accessibility at loading/unloading track(s) was

allowed.
Electrified Electrified Max
. Handover o accessibility at tr ain
Terminal . accessibility . .
station : loading/unloading length
at terminal
track(s) (m)
Terminal Brzeg Dolny
(PCC Intermodal S.A.) Brzeg Dolny e No <740
. . DNbr owa
T,e rmina | DNbr Gornicza No No <740
Gornicza (Metrans)
Towarowa
Terminal GNdk GNd ki No No <740
(Metrans)
Terminal Gliwice (port) _—
(PCC Intermodal S.A) Gliwice (port) No No <740
Termi nal KNty KNt vy
Wrocgawski e Wr ocgaws Yes No <740
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Electrified Electrified Max
. Handover o accessibility at tr ain
Terminal . accessibility . .
station . loading/unloading length
at terminal
track(s) (m)
(Shavemaker Logistics
& Transport)
Pruszkow (Metrans) Pruszkow No No <740
Terminal Kutno (PCC Stara Wi
Intermodal S.A)) Kutna No No S0
Termi nal Swar
(CLIP Logistics Sp. Swar znd Yes Yes >=740
2.0.0.)
Source: Contractor based on SCI survey results
The operators/infrastructure managers of other terminals did not respond to the
SCI survey and accordingly the characteristics of the logistics nodes other than
the ones listed above are not described in this study.
7.2. Expected corridor infrastructure and operational
characteristics by 2030 and persisting gaps
7.2.1. Review of the ongoing and planned investments
An analysis of the planned investments on infrastructur e upgrades with an
expected finalisation date until 2030 was carried out based on publicly available
sources, in particular the National Railway Program until 2023. Table 7-8 below
provides the list of main infrastructure investments ongoing along the RFC NS -B
in Poland.
Total
. costs
N© Project Section or node End  illion
involved date
(excl.
VAT)
. . BY border -
1) ERTMS/ETC_S installation on the TEN  -T Warszawa - Po z n a 2023 21.8
core network lines
- DE border
Construction of ERTMS / GSM  -R system
infrastructure on PKP Polskie Linie .
2) Kolejowe S.A. railway lines as part of NPW Horizontal 2023 533
ERTMS
Modernization of the E 30 railway line,
3) section Krakow - Rzeszow, stage Il - Krakéw - Rzeszow 2020 13.6
Phase Il
Modernization of the E 30 railway line, Jaworzno Szczakowa
4) section Zabrze - Katowice - Krakow, stage " 2021 42.4
lib - Krakow
Modernization of the railway line <
Warszawa - G- d ¥ st ag e- séctio | GE) LS WO LS
5) B AL 4 Skierniewice - 2021 27
Warszawa Zachodnia - Miedniewice
SN Warszawa
(Skierniewice), Phase I
Modernization of the ~ Warszawa -G - d F Gagk: - wek
6) railway line, stage Il, Lot C - other works, Skierniewice - 2021 4.4
Phase I Warszawa
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Total
N© Project Sect!on or node End zqi(l)lic?nt S
involved date
(excl.
VAT)
Modernization of the E 75 Rail Baltica
Warszawa - Bi a § y sHomlde with
7) Lithuania, stage |, section Warszawa TguszRBizagys 2021 12.3
Rembertow - Zielonka - Tguszcz ( Si
Phase Il
Works on line E 75, section Sadowne T
8) CzyUew and remaining wc TJuszBizagys 2021 24.6
Warszawa Rembertéw i Sadowne
9) legie:ly:tosk om rallway [1ne T§uszRBizagys 2023 91.6
Works on railway lines No. 132, 147, 161,
180, 188, 654, 655, 657, 658, on the Bytom - Katowice -
10) sections Gliwice - Bytom, Chorzéw Stary - - : 2022 9.0
o . o A My sgowi ce
Mysgowi ce andMyB@gowi & e
Brzezinka
Works on the E 30 railway line on the
11) A0 2 W B wiy CIRDEHE © Wy Krakéw 2021 24.4
section along with the extension of the
agglomeration line
Improving the capacity of the E 20 railway
line on the Warszawa - Kutno section,
12) stage |: Works on railw  ay line No. 3 on the P oz na\Earszawa 2021 25
section Warszawa -bor der of LC¢
Improving the capacity of the E 20 railway
13) line on the Warszawa - Mi Es k Mazow Warszawa 2020 3.3
section, stage |
Works on the by -pass linein Warszawa
14) (section Warszawa GogNEk Warszawa 2020 5.5
Zachodnia - War szawa Gda@Eska
Works on railway lines No. 14, 811 on the
15 gestlon S g'.jz'd"‘gﬂts ;kgi‘e(_'a’vlo ' Gajewnik - Retkinia 2020 7.8
ZduEska Wol a
Works on the E 20 railway line, Warszawa
16) i PoznaE s -eremainiogrworks on P o z n a\@®arszawa 2021 51.0
sub -section Sochaczew - Swarzedz
Works on the railway line No. 6 on the
17) secti on B4iSogky-sGghoakTni ca Bi agysSwok: g - 2.0
Bi agost ockadef)st at e
. Gagk: - wek
18) Wor ks on the War s -Zedzsk V Skiern?ewice - 2020 7.2
Mazowiecki railway line (line no. 447)
Warszawa
Works on the railway line No. 38 on the o
=) E g kKorsze section with  electrification =)o SN0 2023 14.7
Works on the E 20 railway line, section Warszawa - BY
20) Siedlce -Terespol, stage Il - LCS Terespol Border 2022 155
Wor ks on the E 75 raiftyv
21) S u wa § Kiakiszki (state border) section, Bi agysE®dmkKk 2022 17.2
Stage | BiBgdgkstseokti on,
22) Wor ks on the Pozna® bycrg PoznaCE - 21.0
Works on the E 75 railway line, section
Bi agys$ wwa g Rrakiszki (state 9
=) border), stage -ITlakisske c t i = @) KRBT LT i e
(state border) - project documentation

Source: Contractor based on consultation with the Infrastructure Managers
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The geographical location of the above listed projects also including a brief

description of these investments, is represented in

PL

1) BY border- Warszawa- Pozhati-
DE border:
ERTMS/ETCS il

2) Polishpartof RFC NS-B:
Construction of ERTMS /GSM-R
system

3) Krakow— Rzeszow:
Modemization of the E 30 railway
line

4) Jaworzno Szczakowa— Krakow:
Modemization of the E 30 railway
line

5) Gatkéwek - Skierniewice—
Warszawa:

Modemization of the railwayline
Warszawa- Lodz

6) Gatkéwek - Skierniewice —
Warszawa:

Modemization of the Warszawa-
Lodz railway line

7) Ttuszcz — Biafystok:
Modemisationofthe E 75 railway
line (Rail Baltica)

Puznan

'—'—15-12

8) Ttuszez — Bialystok:
Modemisationofthe E 75 railway
line (Rail Baltica)

Wroctaw

9) Ttuszcz— Bialystok:
Modemisation ofthe E 75 railway
line (Rail Baltica)

10) Bytom - Katowice — Mysfowice:

Works on railwaylines No. 132, 147,

161, 180, 188, 654, 655, 657, 658

R,

Source: Contractor

10

Katowice

[

23

R E

-
21

3

8
7

O
WUszawa

13 : Terespol

Skiemiewice

19

17
Biatystok

LOWI&

todz
tukéw

Myslowice

O 4 O

11 canuay 3 tEsamsna,, e

Figure 7-2 overleaf.

11) Krakow:

Works on the E 30 railwayline

12) Poznan— Warszawa:
Improving the capacity of the E 20
railway line

13) Warszawa:
Improving the capacity of the E 20
railway line

14) Warszawa:
Works on the by-pass linein
Warszawa

15) Gajewnik - Retkinia:

Works on railwaylinesNo. 14, 811

4 16) Poznan— Warszawa:

Works on the E 20 railwayline

17) Biatystok— Sokétka:

Works on the railway lineNo. 6

18) Gatkéwek - Skierniewice—

Warszawa:
Works on the railway line No. 447

19) Etk— Korsze:
Works on the railway line No. 38

20) Warszawa- BY Border: ‘

Works on the E 20 railwayline

21) Biatystok— Etk:
Works on the E 75 railway line (Rail
Baltica)

22) Poznan:
Works on the Poznan bypass

23) Etk- BorderLT:
Works on the E 75 railway line (Rail
Baltica)

The above referred investments are part of an ambitious modernisation
programme of the Polish railway
lines. Investments are either ongoing, planned and/or under definition that are
expected to allow achieving the standards set in the Regulation (EU) 1315/2013
on the whole core network infrastructure belonging to the RFC NS
including 740 meter train length and electrification. Investments are also
ongoing, planned and/or under definition that relate to the comprehensive

network and lines outside the TEN
contribute to the improvement of th

lines that will significantly af

-T network along the RFC NS

fect the RFC NS -B

-B by 2030,

-B; these will

e technical and capacity conditions of the

corridor by 2030 with reference to both 740 meter long train operation and

electrification.

Based on the review of current plans for the 2014
2027 Multiannual Financial Frameworks, lack o

modernisation/upgrading of the corridor sections listed in

operation of 740 meter long trains may not be

-2020 and subsequent 2021 -

f financing may affect the

Table 7-9, where the
possible by 2030.
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. . Length in . Type of
Corridor lines Kkm Type of line network
Jaworzno Szczakowa -Dgugoszyn _
Podg/ Sosnowiec Maczki £ FTIETE! UG
Krusze T TGuszcz 41 Expected principal Off TEN-T
Total 11.00 Principal Off TEN -T
(P o_z,n a® Gg.) P. Staro 90.4 Diversionary Off TEN-T
Franklinow
Franklinbw - Stary Staw 15 Diversionary Off TEN -T
Kobylnica - Mogilno 63.9 Diversionary Comprehensive
G g o g - @stréw Wielkopolski 146.5 Diversionary Off TEN -T
Ostrow Wielkopolski - Gajewniki 96.3 Diversionary Off TEN-T
Legionowo - Krusze 32.7 .Expgcted Off TEN -T
diversionary
Total 431.3 Diversionary Off TEN -T/
Comprehensive
Sosnowiec Maczki - DN b r o @danicza 14.9 Connecting Off TEN -T
Towarowa
Total 14.9 Connecting Off TEN -T
Principal/
Total 457.2 Diversionary/ Ol TEN 1
. Comprehensive
Connecting

Source: Contractor based on consultation with the Infrastructure Managers

Particularly regarding the diversionary lines listed in the table above, despite the
maintenance activities undertaken and planned by the infrastructure manager,
modernisation works of the existing tracks at the stations on these lines would
still be required to ensure adequate operation of 740 meter long trains.

As part of the ongoing investment planning and implementation process for the

2014 - 2020 and 2021 -2027 periods, several projects are still to be fully defined

in their scope and costs (this requiring the imple mentation and completion of
feasibility studies and works related designs). Furthermore approval of the list of
investments is required at the Government level, to secure adequate funding

and financing for the investments to be implemented in the 2021 -2027 period.

Table 7-10 provides the list of corridor lines subject of modernisation projects,
for which preparatory activities need to be undertaken/finali sed to start
construction works.
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. . Length in . Type of
Corridor lines Kkm Typ e of line network
Core
Kunowice (Border DE/PL) - 95.6 Principal Core
Chlastawa
POZ DA ©=lPOraik 0= = 17.1 Principal Core
I Swar zndz
Bi agysE®Pk 103.4 Principal Core
EgkSuwa g Rrakiszki (Border .
PLILT) 100.5 Principal Core
Opole Groszowice - Pyskowice 56.2 Principal Core
Pyskowice - G|l i wi ce Gabn 6.1 Principal Core
Wrocgaw MucWrodc gaw 11.4 Principal Core
Brochéw
il @8 Y aunr BE0rae W 90.2 Principal Core
Groszowice
Krakéw Mydiniki - Pod gn Ue 33.2 Expected principal Core
Pod g n Medyka Gr.P. 239.9 Expected principal Core
Gliwice - Bytom - Chorzéw Stary 26.7 Principal Core
Gl i wi ce -G@liwicedy 5.3 Principal Core
Gliwice - Gliwice Port 2.7 Connecting Off TEN-T
Gliwice - Gl i wi ce SoSni c 0.9 Connecting Off TEN -T
Warszawa Gdw dwa 4.0 Diversionary Core
Praga
War szawa Mi-Marazgwaw
Wschodnia Tow. - Warszawa 5.5 Diversionary Core
Rembertow
swinta Kat Brregy Omle 75.2 Diversionary Core
Groszowice
Total 873.9
Other lines

E g kKorsze 98.8 Diversionary Comprehensive
Rzepin - Ggog - w 124.1 Diversionary Comprehensive
Tor uE& Ws-Kbrsze 353.0 Diversionary Comprehensive
Bi agys3ok: gka 41.2 Connecting Comprehensive
Wr ocgaw GBadeg®olny 24.9 Connecting Off TEN-T
Wrocgaw GM&tw 206 Connecting Off TEN-T
Wr ocgawski e
Total 662.6
Total 1,536.5

Source: Contractor based on consultation with the Infrastructure Managers

Notwithstanding the progresses in the preparation of the investment pipeline for

the modernisation of the RFC NS -B corridor infrastructure, a general risk of
possible delays in the completion of the foreseen investments by 2030 may

exist, particularly for those sections not belonging to the core network. On the
other hand it is not possible at present to exactly identify which projects may be
affected by implementation issues, if any will materialise. Accordingly the gap
analysis performed as part of this s tudy focusses on those corridor lines listed in
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Table 7-9, that are currently not covered by the scope of any ongoing/planned
initiative.

7.2.2. Railway lin  es

Based on the expected impact of the ongoing and planned investments
illustrated above, Table 7-11 provides an overview of the foreseen maximum
train | ength operability on the RFC NS -B in Poland by 2030, referring to the

principal, expected principal and diversionary corridor lines listed at Section
7.1.1 .

Line Technical maximum train length and related capacity constraints

1-PL The planned upgrades will increase the train length up to the required standard. With

reference to the first two sections, from Kunowice (Border DE/PL) to Chlastawa via
Rzepin, even though no plans for an upgrade are yet in place it is assumed that by 2030
also this cross -border se ction will allow operating 740 m long trains

2-PL  Upgrades will increase the train length
3-PL Improvements are expected on the line, resulting in 740 m long trains to be operated on

almost entire line including section Opole Groszowice T Gliwice 17 Chorzéw Stary as well
as Chorzéw Stary 1 My s § o W i Seabelnia, in addition to section Bielawa Dolna -
Wrocgaw Muchob:-r, where 740 m |l ong trains were

few sections restrictions to operate 740 m long trains may persist

4-PL Some i mprovements are expecti OsrovoWielkepolski i To®@ajevikio g
which in addition to the part of the corridor between Gajewnik and Skierniewice as well
as on sect i -OMarszado@ilczw (except on some km in W
sta ndard, will result in substantial part of the line available for 740 meter long trains with
approximately 120 km available for train length of 620 m

5-PL E g kKorsze section will be modernized allowing operating 740 m long trains. The line
will be also e lectrified. On the rest of the line the prevailing train length is expected to be
640 m

6-PL The prevailing train length is 650 m, because the relevant sections are not expected to
be upgraded

7-PL The planned upgrades are expected to increase the train length up to the required
standard on the entire section

Source: Contractor based on consultation with the Infrastructure Managers

Thanks to the completion of the above listed investments and additional

initiatives, the TEN  -T core lines belongingto  the RFC NS -B are currently

assumed to accommodate 740 meter long trains by 2030. An investment gap for

about 457.2 km of corridor principal, diversionary and connecting lines not

belonging to the core network was identified, due the unavailability at pres ent of
the financial resources required for their modernisation. Provided that the Polish

network belonging to the RFC NS -B may be used to operate 740 meter long

trains by means of a careful application of the operational measures described at

Section 3.5.1 , also used today on the low traffic density lines, these measures

would however be hardly applicable to the core network and principal lines of the
RFC NS-B after 2030, especially in case of increased train operations.
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In line with the assumptions concerning the modernisation of the corridor

railway lines, it is considered that the RFC NS -B sections will be all electrified by
2030 in Poland. Notwi  thstanding possible implementation risks associated with
some of the projects related to the modernisation of the corridor railway lines,
investments are indeed already foreseen which relate to the electrification of the
corridor lines in Poland.

Table 7-13 provides the list of non  -electrified corridor lines by 2030. The

analysis shows that by 2030, the length of non - electrified corridor lines will
reduce to 120.3 km. All the principal lines of the RFC NS -B will be electrified by
this time horizon in Poland.

MS Corridor lines L.ength Type of line Type of

in km network
PL G{g o g - keszno 46.8 Diversionary Off TEN-T
PL Leszno - KNk ol ewo 11.9 Diversionary Off TEN-T
PL KNk ol e @susz 56.3 Diversionary Off TEN-T
PL Osusz - Durzyn 5.3 Diversionary Off TEN-T

Source: Contractor based on consultation with the Infrastructure Managers

7.2.3. Handover stations

Table 7-13 provides the list of handover stations/marshalling yards that are
located on the alignment of the RFC NS -B in Poland, and the related technical
characteristics by 2030.

Handover station Type of network Traction Max train
length (m)
Jaworzno Szczakowa Core E >=740
GNdKki Core E >=740
Gliwice Core E >=740
Gliwice (port) Off TEN-T E >=740
KNty WrocgdawskOfTEN-T E >=740
Stara Wi eS8 k. Core E >=740
Pruszkéw Core E >=740
Sosnowi ec PogtL Core E >=740
War szawa Gg'erffTEN-T E ~=740
Towarowa
G- d@echow Core E >=740
Magaszewi cze F Core E >=740
Sok-gka Comprehensive E >=740
Pozna @ Fr anowc Core E >=740
Swarzndz Core E >=740
Brzeg Dolny Comprehensive E >=740
DNbr owa G'rnICOffTEN-T E >=740
Towarowa

Source: Contractor  based on consultation with the Infrastructure Managers

According to the information collected from the concerned infrastructure
manager, issues affecting technical/capacity limitations at the following
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handover stations/marshalling yards will be removed by

of the planned investments.

7.2.4, Terminals

Eight terminal operators/managers responded to the SCI survey. The

characteristics of these terminals by 2030 are summarised in

. Handover
Terminal )
station
Terminal Brzeg Dolny
(PCC Intermodal S.A.) Ei722g) ey
Terminal DNbr D!\lprowa
. Gornicza
Gornicza (Metrans)
Towarowa
Ter mi nal GNdk ’ :
(Metrans) Eivel ik
Terminal Gliwice (port) -
(PCC Intermodal S.A.) Gliwice (port)
Termi nal KNty
Wrocgawski e KNty
(Shavemaker Logistics Wr ocgaws
& Transport)
Pruszkéw (Metrans) Pruszkéw
Terminal Kutho (PCC Stara Wi
Intermodal S.A.) Kutna
Ter mi nal Swar
(CLIP Logistics Sp. Swar znd
2.0.0.)

Source: Contractor based on SCI survey results

Electrified
accessibility
at terminal

Yes

No

Yes

Yes

Yes

No

Yes

Yes

According to the information collected as part of the SCI survey, issues
limitations to operate 740 meter long trains at the RFC NS -B terminals in
will still persist by 2030 at the following logistics nodes, upon completion of the

planned investments:

A Terminal Brzeg Dolny (PCC; Intermodal S.A.);
A Ter mi nal a¥rmicza(Metrans);

A Terminal GNdKki

A Pruszkéw (Metrans).

2030 upon completion

Table 7-14.
Electrified Max
accessibility at train
loading/unloading length
track(s) (m)
No <740
No <740
Yes <740
No <740
No >=740
No <740
No >=740
Yes >=740
affecting
Poland

(Metrans) ;
A Terminal Gliwice (port) (PCC Intermodal S.A.);

The operators/infrastructure managers of other terminals did not respond to the

SCI survey and accordingly the characteristics of the logisti

the ones listed above are not described in this study.

cs nodes other than
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7.3. Technical and capacity improvement measures to
further enhance operation of 740 meter long trains

7.3.1. Railway lines

According to the review of the planned investments and their impact as

described in the previous section, due to unavailability of financial resources the
implementation of the projects for the modernisation/upgrading of the RFC NS -B
sections listed in  Table 7-15 by 2030 to accommodate 740 meter long trains

may be at risk.

Length
in km

Type of Estimated

Corridor lines network Investment Costs*

Type of line

Jaworzno Szczakowa

-Djugoszyn F 690 Principal Off TEN-T PLN 700 mill

Sosnowiec Maczki e
PLN 650 mil|l
153 million
Krusze T Tuszcz 4.10 E)r(irr)liti:tz(lj Off TEN -T As part of works on
P P railway line no. 13 and
513 KruszeflT
Pilawa
Total 11.00 Principal Off TEN -T PN L0 - llliend - |
G 314 millii
(Pozna®& Gg§.)
St arogh ka P< 9040 Diversionary Off TEN -T PLN 1,170 mi
Franklinbw -
Franklinbw - Star 272 million
y 1.50 Diversionary Off TEN -T
Staw
. . . . . PLN950 mi | I i on
Kobylnica - Mogilno 63.9 Diversionary Comprehensive 221 million
Gg o g - @strow . . i PLN 3,136 mi
Wielkopolski 146.50 Diversionary Off TEN-T 229 million
Ostréw Wielkopolski . . PLN 1,965 mi
- Gajewniki 96.30 Diversionary Off TEN -T 457 million
Legionowo - Krusze 327 e Off TEN-T FEW o (O DU
diversionary 233 million
. . Off TEN -T/ PLN 8,221 million /
Total 431.30 Diversionary Comprehensive G 1,912 mil
Sosnowiec Maczki - .
DNbrowa G-rt 1490 Connecting Off TEN -T FO 5.0.0 i
116 million
Towarowa
Total 14.90 Connecting Off TEN -T PLN 5 Q.O mi 1
116 million
Principal/ Off TEN -T/ PLN 10,071 million /
Total 457.20 Diversionary/ . L .
. Comprehensive ua 2,342 mil
Connecting
Source: Contractor based on consultation with the Infrastructure Managers

Actually the sections listed above will not just require upgrading with reference
to the 740 meter train length parameter, but they are generally in need of
undergoing reconstruction/modernisation works either along the lines and/or at
the station s. Accordingly, and based on discussions with the concerned
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infrastructure manager, estimates for the investments required to improve the

conditions of these lines to allow the operation of 740 meter long trains on the

RFC NS-B were assumed to be associate  d with the modernisation of the corridor
infrastructure

Based on the estimates el aborated as part of thi
billion would be required to modernise the 457.2 km of RFC NS -B railway lines,

currently not assumed to be reconstructed /upgraded as part of the

ongoing/ planned investments. OQut of this total,
required to modernise 11 km of principal lines (and stations located along these

sections), U 1.9 billion would be needded to mode
about 0 116 million would be necessary to modern

As described at Section  7.2.1 above, as part of the ongoing investment planning
and implementation process for the 2014 - 2020 and 2021 -2027 periods, several
projects are still to be fully defined in their scope and costs (this requiring the
implementation and completion of feasibility studies and works related designs).
Furthermore, approval of the list of investments is required at the Government

level, to secure adequate funding and financing for the investments to be

implemented in the 2021  -2027 period. Table 7-16 provides the list of corridor

lines subject of modernisation projects, for which preparatory activities need to

be undertaken/finalised to start construction works. The table also include s the
cost estimates fo  r the projects related to the modernisation of these lines.

. . Length . Type of .
Corridor lines in km Type of line network Investment Costs

Kunowice (Border o . .
DE/PL) - Chlastawa 95.6 Principal Core PLN 600 million /

Project planned to be launched
under the National Railway

Program.
Pozna®& G:-rc The necessary cost to be
Pozna@® Frian 17.1 Principal Core incurred will be  defined after
Swar zndz splitting the project.

(estimated value of the whole
project PLN 905 n
million)
The project started under the
National Railway Program.
(other estimated costs PLN
2,411.3 mil | mihian) /
project undergoing feasibility
study. Planned start of design
work under the National

Bi agysE®dk 103.4 Principal Core

EgkSuwagki

Trakiszki (Border 100.5 Principal Core . .
PLILT) Railway Program. (estimated
value of the project PLN 4,800
million / G0 111
Opole Groszowice - 56.2 Principal Core PLN 780 million |/

Pyskowice
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. . Length . Type of .

Corridor lines in km Type of line network Investment Costs
Pyskowice - Gliwice 6.1 Principal Core PLN 300 million
Gabndy
Wrocgvaw Mu c 11.4 Principal Core PLN 1,.8.00 mi || i
-Wrocgaw Br million
Wr ocgaw Broc 90.2 Principal Core PLN 1,”500 mi || i
Opole Groszowice million)
Krakow Mydiniki - 332 Expected Core PLN 900 million /
PodgnUe principal
Podgnrn Medyka 239.9 Ex_pe(_:ted Core PLN 3, O 00 mbaBI i
Gr.P. principal million
Gliwice - Bytom - 26.7 Principal Core PLN 600 million |/
Chorzéw Stary
G! I wice B 5.3 Principal Core
Gliwice
S(I)l\r/;nce - Gliwice 2.7 Connecting Off TEN-T PLN 900 million /
Clisice - Elhvie 0.9 Connecting Off TEN-T
SoSnica
Warszawa Gd 4.0 Diversionary Core PLN 350 million
- Warszawa Praga
Warszawa
Mi chag: - w
Warszawa . . . .
Wschodnia Tow. - 55 Diversionary Core PLN 700 million /
Warszawa
Rembertow
$ wi nKagrzyna -
Brzeg - Opole 75.2 Diversionary Core PLN 400 million
Groszowice
Total 873.9 PLN 19,946 mil!|l

4,639 million

The project started under the
National Railway Program.

E g kKorsze 98.8 Diversionary Comprehensive (other estimated costs PLN 700
million / G 16:
Rzepin - Ggog - w 1241 Diversionary Comprehensive PLN 1 r’nilﬁo(r)l O mi i
rorueE Weeh - 353.0 Diversionary Comprehensive PLN 1 ' 8 vw i bl
Korsze million
Bi agysSok- g 41.2 Connecting Comprehensive PLN 1 r;wilﬁog O mi i
Ui @¢ g aw Ghd 24.9 Connecting Off TEN-T PLN 900 million /
Brzeg Dolny
wrocgaw GNd ¢ Connecting Off TEN-T PLN 300 mi | Iniilon
KNty Wrocgsea
Total 662.6 PLN 6,6_0_0 millior
million
PLN 26,546 mil|l
Total 1,5365 6,174 million
Source: Contractor based on consultation with the Infrastructure Managers; Notes: *For some lines, the
estimated costs include a longer section of the line

Specified that it is not possible at present to exactly identify which projects may
be affected by implementation issues, if any will materialise, the gap analysis

performed as part of this study was limited to the corridor lines listed in Table
7-15. Adopting more pessimistic assumptions, the lines not belonging to the core
network listed in the previous table above and expected to be modernised as

part of projects currently affected by low maturity may not be ready to
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accommodate 740 meter long trains by 2030. Under such a pessimistic scenario

the gap analysis would also cover these initiatives and the costs required to

allow operaton of 740 meter | ong trains in Poland woul c
billion. Concerning the sections belonging to the core network, in line with

discussions with the concerned infrastructure manager, it was deemed not

appropriate to consider the non -implementation  of the modernisation works on

these lines by 2030 even as part of a pessimistic scenario.

7.3.2. Handover stations
Based on information received from the concerned infrastructure manager,
investments are planned that will allow handover stations/marshalling yard sin

Poland to operate 740 meter long trains by 2030. Therefore, no further
investments were identified as part of this study.

7.3.3. Terminals

Based on the results of the SCI survey, technical issues to operate 740 meter

long trains will be present by 2030 at le ast at the following terminals: Brzeg

Dol ny (PCC; I nter modal S. A.), DNbrowa G-rnicza (
Gliwice (port) (PCC Intermodal S.A.) and Pruszkéw (Metrans). Due to the low

responsiveness of the terminal managers/operators to the SCI survey , it was not

possible to elaborate a representative estimate of the measures and costs
associated with the upgrading/expansion of the existing terminal infrastructure
of the RFC NS -B as part of this study.
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8. THE CZECH REPUBLIC

8.1. Corridor infrastructure and operational
characteristics in 2018
This section provides an overview of the main characteristics of the RFC NS -B

infrastructure  in 2018 , with a focus on the analysis of the technical maximum
train length and possible related capacity constraints.

8.1.1. Railway lines

Figure 8-1 represents the alignment of the RFC NS -Bin the Czech Republic

Bad Schandau
Legend:

Dé&tin-Progfedni Zleb
Station

DéCinhl.n.

Border crossing
Lovosice

Nalalioaanss Railway Node orJunction

Kralupy n/VItavou PrincipalLine

ey
€.
E
&
3
| ] o

DiversionarylLine

Praha Bubenet P’ahaHP & Kolin

o LPO&e,
Q PrahaMaledice  “Mice
@ Praha Hostivar
@B Praha Uhfinéves

Connecting Line

Operational Extension

Source: Contractor based on consultation with the Infrastructure Managers

The length of the RFC NS  -B in the Czech Republicis  307.5 km. To the purposes
of the description of the characteristics of the RFC NS - B within the scope of this
study the following three lines were identified

A A principal line starting at the CZ/DE border near DRI 2n ProstSedn?
continuing to Lhealga); Li beR (

A A diversionary line branching out of Line 1-CZin DRl 2n ProstSedn?
continuing via Lysé n/Labem and meeting Line 1-CZagain in Praha Li
(Line 2-CZ);

A A connecting linestartinginPr aha UhS2nNves ¢édmesdl-Bketing
and 2-CZal so i n Pr dihea3-CZ).beR (

Further to the above, the RFC NS -B lines subject of this study in the Czech
Republic also include an operational extension starting in Kolin and joining
Line 2-CZ in Lysa n/Labem.

The basic characteristics of the principal line are summarised in Table 8-1 below.
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inf(jfn:::gln A Tracks with UIC gauge (1,435 mm) .

on A The line is part of the TEN  -T core or comprehensive network
principal A Always 2_tracks e T .

line A Thelineis electrified; electrification in CZ is DC 3.0 kV

Source: Contractor based on consultation with the Infrastructure Managers

Focussing on long train operability with reference to the 740 meter long train

standard adopted by TEN  -T Regulation (EU) 1315/2013 and possibly associated
capacity constraints,  Table 8-2 provides an overview of the status of the RFC

NS-B in the Czech Republic in 2018 , referring to the above mentioned corridor
lines.

Line Technical maximum train length and related capacity constraints
1-CZ 680 m on the two sections from Praha Bubenel

2-CZ 650monthe section from DRNI2n vichod d.n. to DRNJ?2
m

3-CZ 680 m on the section f-rPamhRr dJhaé&2HmdwteisyaDt her w
Source: Contractor based on consultation with the Infrastructure Managers

Based on the characteristics of the RFC NS  -B lines in the Czech republic,

technical limitations exist  ed in 2018 which d id not allow the operation of 740

meter long trains. In greater detalil, freight trains ¢ ould operate up to a length of

650 meters andonthesections st arting at the CZ/ DE border to
700 meters .

Concerning electrification, all the corridor lines in the Czech Republic were
already electrified in 2018 .

8.1.2. Handover stations
Table 8-3 provides the list of handover stations/marshalling  yards that are
located on the alignment of the RFC NS -Binthe Czech Republic , and the related

technical characteristics in 2018 .

Max train length

Handover station Type of network Traction (m)
Praha-Uh $S2 nNDv e Core E >=740
Lovosice Comprehensive E >=740
Usti nad Labem Comprehensive E <740
DNI| 2 n Comprehensive E <740
MDI n2 k Core E >=740

Source: Contractor based on consultation with the Infrastructure Managers
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According to the information collected from the concerned infrastructure
manager, issues affecting technical/capacity  limitations exist ed at the following
handover stations/marshalling yards:

A Usti nad Labem;

A DRIl 2n.
Furthermore, a |l the listed handover stat  ions/marshalling yards resulted to be
electrified in 2018 .

8.1.3. Terminals

The list of the terminals and the related handover stations that are located on
the alignment of the RFC NS -B in the Czech Republic is shown in Table 8-5.

Terminal Handover station
DNI| 2 n DNI| 2 n
Lovosice Lovosice
MRDI1 n2 k MRDI n2 k
Praha-Uh S2 nNDv es Praha-Uh S2 nNDves
Usti nad Labem Usti nad Labem

Source: Contractor based on consultation with the Infrastructure Managers

None of the terminal operators/infrastructure managers responded to the SCI
survey and accordingly their characteristics are not described in this study.

8.2. Expected corridor infrastructure and operational
characteristics by 2030 and persisting gaps

This section summarises the main ongoing and planned investments along the

RFC NS-B infrastructure for the period 2018 -2030 and provides an overview of
the corridor infrastructure by 2030 , with a focus on the analysis of the technical
maximum train length and possible related capacity constraints that would still
persist at this time horizon, upon completion of these initiatives.

8.2.1. Review of the ongoing and planned investments

An analysis of the planned investments on infrastructure upgrades with an

expected finalisation date until 2030 was carried out based on publicly available
sources. Measures without information on their completion date have been

anyway considered in the analysis.

For the Czech Republic  eleven projects on infrastructure upgrades were
ide ntified , which are listedin Table 8-5 below.
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N©° Project Section or node
involved

1) HSR Dresden - Praha (part Lovosice / Lovosice /

Litomerice - Praha) Litomerice -
Praha

2) Optimization of the .!lne ] DN| 2 ¥setaty - DN 2 Kolin
Lysa nad Labem 1 Kolin ’

3) HSR Dresden - Praha (part border - Usti Usti nad Labem -
nad Labem ) State Border

DE/CZz

4) Optimization of the line Praha Vysc_)cany - Praha < - > Lysa
Lysa nad Labem, 2nd  construction phase n. Labem
(Praha Freight Bypass) ’

5) Optimization of the line Praha Hostivar -
Praha hl.n., 1st part (Praha Freight Praha node
Bypass)

6) Optimization of the line Praha Hostivar -
Praha hl.n., 2nd part - Praha Hostivar - Praha node
Praha hl.n.

7) Modernization of the gravity yard in the
railway station Praha - L i b a¢uding Praha node

noise barriers

8) Capacity increasing of ~ Usti nad Labem
station

9) Increasing capacity of the Freight line
Praha-L i b & Rraha-Ma | e gii Rraha-
Hostiva$-Vr ¢Pavaihcae ( Pr at
Bypass)

Source: Contractor based on consultation with the Infrastructure Managers

Usti nad Labem

Praha Node

The geographical location of these projects is represented in the
8-2, also including a brief description of these investments

End date Total costs

a mil

(excl. VAT)
12/2030 2,000.00
12/2030 1,306.70
12/2037 2,500.00
06/2024 394.50
06/2021 44.97
10/2021 135.97
11/2018 92.21
01/2024 49.48
09/2026 50.44

map in Figure
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CZ 6) Praha node (Praha Freight
Bypass, second stage):
Optimisation of the line (2021)
1) Lovosice/ Litomerice- Praha:
Construction of a high-speed line; 7) Prahanode:
part of HS Dresden-Praha(2030) Modernization of the gravity yard
in the railway station Praha- Liben
2) Decin- Kolin: (2018)
Optimisation of the line (2030) =
8) Ustinad Labem:
3) Ustinad Labem - Border DE/CZ: | | ©@pacily increase ofthe station,
Construction of a high-speed line; | | {n¢/uding reconstruction of
part of HS Dresden-Praha(2037) bridges and railwaytracks (2024)
4) Praha— Lysanad Labem: 9) Praha node:
Reconstruction ofthe lineto meet | | Increaseof the capacity ofthe
capacity requirements (2024) track section Praha-Liben- Praha-
Malesiceandthe reconstruction of
5) Praha node (Praha Freight the flyover crossingon the eastemn
Bypass, first stage): railway stationin Praha-Liben
Optimisation of the line (2021) (2026)
Source: Contractor
8.2.2. Railway lines
Based on the expected impact of the ongoing and planned investments
illustrated above, Table 8-6 provides an overview of the foreseen maximum train
length operability on the RFC NS  -Binthe Czech Republic by 2030 , referring to
the corridor lines listed at Section 8.1.1.
Line Technical maximum train length and related capacity constraints
1-CZi  Operation of 740 m trains on the corridor lines  possible at most times of the day
3-Cz
Source: Contractor based on consultation with the Infrastructure Managers
The operation of 740 meter long trains in the Czech Republic will be technically
possible by 2030 but will face capacity restrictions. The Ministry of Transport has
conducted a study in 2015 on the expected capacity for 740 meter long trains

under current plans and conditions
Rady |

parl amentu a

i1l mpl ement ace

naS2zen?:

Evropsk

13mBreonh3Uni Bl pvon2chzgoj
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transevropsk® dopravn? s Winfrallrukurai(Stutieproa k ce s
Ministerstvo dopravy , 2015). The scope of this study also covers all sections of

RFC NS-B. Measures include deviations and specific slots for 740 meter long

trains as described in Section 3.5.1.

The outcome of this study demonstrates that 1 slot per hour during daytime,
and 2 per hour inthe night can be allocated to 740 meter long trains, without
negatively affecting  the operation of other services onthe overall network.

This capacity would be sufficient for the demand of 740 meter long trains as
expected today for 2030 and after wards by the Czech Autho  rities . Some more
slots on the Praha i Lovosice ( - Germany) section will ~ furthermore be available

if and when the planned Praha 7 Dresden High Speed Line  will open.

Unsolved capacity issues by 2030 , accordingto 2020 projections  might however
arise inthe Prague area , and particularly on the following lines:

A Praha LPbaRa Vysol any;
A Praha Vys®rahw H. Polernice;
A Praha H. P-olysan/lmbeme

8.2.3. Handover stations

Table 8-7 provides the list of handover stations/marshalling  yards that are
located on the alignment of the RFC NS -Binthe Czech Republic , and the related
technical characteristics by 2030 .

Max train length

Handover station Type of network Traction (m)
Praha-Uh S2 n NDv e : Core E >=740
Lovosice Comprehensive E >=740
Usti nad Labem Comprehensive E >=740
DNl 2 n Comprehensive E >=740
MNDI n2 k Core E >=740

Source: Contractor based on consultation with the Infrastructure Managers

According to the information collected from the concerned infrastructure
manager, issues affecting technical/capacity limitations at the following
handover stations/marshalling yards will be removed by 2030 upon completion
of the planned investments.

8.2.4. Termi nals

None of the terminal operators/infrastructure managers responded to the SCI
survey and accordingly their likely future characteristics are not described in this
study.
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8.3. Technical and capacity improvement measures to
further enhance operation of 740 met er long trains

8.3.1. Railway lines

Investments are planned that will allow the technical  operation of 740 meter
long trains in the Czech Republic by 2030 . According to analysis performed by
the Czech Authorities the operational conditions of 740 meter long train s by
2030 should also be sufficient to accommodate the expected demand, specified

that available slots will be limited to 1 per hour during the daytime and 2 per

hour over the night. Some more restrictions may also be experienced in the

Prague area.

Other than in the Netherlands or Belgium, the mixture of traffic between freight
and passenger is more balanced and less dense, and will be still after 2030,
which opens up more opportunities to apply the measures as described in
Section 3.5.1 .

A study on measures and their related costs and benefits to further enhance
capacity for 740 meter long trains, also in the Prague area, is planned to  be
undertaken in 2020. This may resultin  the identification  of additional investment
needs and a range of potential accompanying operational measures not currently
envisaged .

In consideration of the ongoing and planned initiatives no additional measures

were agreed to be identified as part of this study .

8.3.2. Handover stations

Based on information received from the concerned infrastructure manager ,
investments are planned that will allow handover stations /marshalling yards  in

the Czech Republic to operate 740 m eterlong trains by 2030 . Therefore, no
further investment s were identified as part of this study

8.3.3. Terminals

None of the terminal operators/infrastructure mana gers responded to the SCI
survey. Due to the low responsiveness of the terminal managers/operators to

the SCI survey , it was not possible to elaborate a representative estimate of the
measures and costs associated with the upgrading/expansion of the existi ng
terminal infrastructure of the RFC NS -B as part of this study
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9. LITHUANIA

9.1. Corridor infrastructure and operational
characteristics in 2018
This section provides an overview of the main characteristics of the RFC NS -B

infrastructure  in 2018 , with a focus on the analysis of the technical maximum
train length and possible related capacity constraints.

9.1.1. Railway lines
Figure 9-1 represents the alignment of the RFC NS -B in Lithuania.
Kaunas
Legend:
Kazlu Ruda
- Station
Sestokai
Modkava L Border crossing
Border PLAT O Railway Node or Junction
Trakiszii — Principal Line

Source: Contractor based on consultation with the Infrastructure Managers

The length of the RFC NS  -B in Lithuania is 115.5 km. To the purposes of the
description of the characteristics of the RFC NS - B within the scope of this study
the following line was identifie d:

A A principal line starting at the LT/PL border near Mockava, continuing
north to Kaunas ( Line 1-LT).

The basic characteristics of th is principal line are summarised in Table 9-1 below.

inf(gfr;]:trizln A Tracks with UIC gauge (1,435 mm)
A Thelines are partofthe TEN -T core or comprehensive network
on < .
rincioal A The line has one track
P IinF()e A The line is not electrified

Source: Contractor

Focussing on long train operability with reference to the 740 meter long train
standard adopted by TEN  -T Regulation (EU) 1315/2013 and possibly associated
capacity constraints,

Table 9-2 provides an overview of the status of the RFC NS -B in Lithuania in
2018 , referring to the abovementioned corridor line.
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Line Technical maximum train length and related capacity constraints

1-LT The section with the | owest possible train | en
allow ed operating 740 mlong trains . If the carrier wishe d to form longer trains than
those specified, and this request d id not exceed the capacity allocated to it and, upon
approval by the manager, that formation complie d with the characteristics of the public
railway infrastructure, the manager sh ould have ensure d the organisation and
management of traffic for such trains

Source: Contractor based on consultation with the Infrastructure Managers

In Lithuania 740 meter long trains  were possible to be operated with out specific
capacity constraints  in 2018 . As already mentioned above, the whole RFC NS -B
was however not electrified.

9.1.2. Handover stations

Table 9-3 provides the list of handover stations/marshalling yards that are
located on the alignment of the RFC NS -B in the Lithuania, and the related
technical characteristics  in 2018 .

Max train length

Handover station Type of network Traction (m)
Mockava Comprehensive D >=740 *
Gegtokai Comprehensive D >=740
Kaunas Core D >=740 *

Source: Contractor based on consultation with the Infrastructure Managers ; Notes: *capacity constraints

limiting the operation of 740 meter long trains

Based on the existing technical conditions of the RFC NS -B infrastructure in
Lithuania, 740 meter long trains were already possible to be operated at the

handover stations/marshalling yards in Lithuania . However , capacity limitations
hamper the operability of 740 meter long trains at Mockava and Kaunas. In line
with the characteristics of the corridor lines , the three handover

stations/marshalling yards listed in Table 9-3 above were not electrified in 2018 .
9.1.3. Terminals

The list of the terminals and the related handover stations that are located on
the alignment of the RFC NS -B in Lithuania is shown in Table 9-4.

Terminal Handover station
Kaunas intermodal terminal Kaunas
Mockava terminal Mockava
Gegtokai railw Gegtokai

Source: Contractor based on consultation with the Infrastructure Managers
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The three terminal operators/managers responded to the SCI survey. The

characteristics of the three terminals in 2018 are summarised in  Table 9-5,
showi ng that 740 meter long trains were possible to be operated only at the
Gegtokai railway station
Electrified EIec_trl_f_led Max train
. Handover - accessibility at
Terminal . accessibility at : . length
station : loading/unloading
terminal (m)
track(s)
Kaurjas intermodal Kaunas No No <740
terminal
Mockava terminal Mockava No No <740
Gegtokail rail .0 gk No No >=740
station
Source: Contractor based on SCI survey results
According to the information collected as part of the survey none of the
terminals were electrified in 2018 .
9.2. Expected corridor infrastructure and operational
characteristics by 2030 and persisting gaps
This section summarises the main ongoing and planned i nvestments along the
RFC NS-B infrastructure for the period 2018 -2030 and provides an overview of
the corridor infrastructure by 2030 , with a focus on the analysis of the technical
maximum train length and possible related capacity constraints that would s till
persist at this time horizon, upon completion of these initiatives.
9.2.1. Review of the ongoing and planned investments
An analysis of the planned investments on infrastructure upgrades with an
expected finalisation date until 2030 was carried out based on publicly available
sources. Measures without information on their completion date have been
anyway considered in the analysis. For Lithuania , two projects were identified
that are currently at the planning stage , which are listed in Table 9-6 below.
N° Project Section or node End date Total costs
involved G mil |
(excl. VAT)
1) Rail Baltica - Development of a 240 Rail Baltica 12/2025 5,788.10
km/h design speed 1  ,435 mm standard section PL/LT
gauge fully interoperable electrified border - Kaunas
railway line for mixed passenger and (LT) - Riga (LV) -
freight traffic Tallinn (EE)
2) Rail Baltica i Study 1,435 mm Tallinn - Riga - 12/2023 129.97
standard gauge railway line Kaunas -
development in Estonia, Latvia and Warszawa

Lithuania (Part 111)
Source: Contractor
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The geographical distribution of the above listed projects is
map in Figure 9-2 below , including a brief description of these investme

1) Rail Baltica(LT, LV, EE):

LT

Construction of a new standard
gauge railwayline

2) Rail Baltica(LT, LV, EE):

Study for a new standard gauge
railway line (Part i)

3) Kaunas — Palemonas:
Construction of standard gauge
track and signalling equipment

Source: Contractor

Further to the above planned initiatives some investments are also ongoing that

are foreseen to be completed by 202

dual - gauge lines, which are summarised in
distribution of these projects is

NO

3)

4)

5)

6)

Project

Construction of the 1435 mm railway
track and modernization of signalling
equipment from Kaunas to Palemonas

Railway line reconstruction on section
Rokai - Palemonas by building a new
1435 mm gauge double track

Territorial planning and EIA for an
upgraded or new 1435 mm double
track railway line

European ZAtandard railway line from
Poland/Lithuania border to Kaunas
infrastructure development plan

Kaunas

Etk JS/‘

represented in the

nts.

4) Rokai— Palemonas:

Construction of standard gauge

track

5) LT/PL Border— Kaunas:

Planningand EIA for ah upgradedor
new standard gaugetrack railway

6) LT/PL Border— Kaunas:

Infrastructure development plan for
standardgauge railway line

6 to upgrade the existing infrastructure to

Section or node

involved

Kaunas -
Palemonas

Rokai -
Palemonas

Lithuanian/Poland

state border
Kaunas
Lithuanian/Po
state border
Kaunas

Source: Contractor based on consultation with the Infrastructure Managers

9.2.2.

Railway lines

land

End date

2020/2021

2020 -2026

2022

2024

Based on the expected impact of the ongoing and planned investments

illustrated above,
lengt h operability on the RFC NS

line identified at Section 9.1.1.

Table 9-7 below. The geographical

also represented in the map in Figure 9-2 above.

Total costs

a mil |

(excl. VAT)
61.8

n.a.

n.a.

n.a.

Table 9-8 provides an overview of the foreseen maximum train
-B in Lithuania by 2030 , referring to the corridor
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Line Technical maximum train length and related capacity constraints

1-LT The section with the | owest possi bl e Rgrdaa nallreena
allows for 740 m long trains . If the carrier wishes to form longer trains than those
specified, and this request does not exceed the capacity allocated to it and, upon
approval by the manager, that formation complies with the characteristics o f the public

railway infrastructure, the manager shall ensure the organisation and management of
traffic for such trains

Source: Contractor based on consultation with the Infrastructure Managers

In Lithuania 740 meter long trains are already possible to b e operated without
specific capacity constraints. The ongoing and planned investments, by means of
modernisation and expansion of the existing infrastructure will further enhance
operation of freight traffic between the Baltic States and central and Wester n
Europe as well as across the European Union.  Furthermore , these initiatives will
contribute to the electrification of the whole RFC NS -B in this Member State.

9.2.3. Handover stations

Table 9-9 provides the list of h  andover stations/marshalling yards that are
located on the alignment of the RFC NS -B in Lithuania and the related technical
characteristics by 2030 .

Handover station Type of network Traction Max train length

(m)
Mockava Comprehensive E >=740 *
Gegtokai Comprehensive E >=740
Kaunas Core E >=740 *
Source: Contractor based on consultation with the Infrastructure Managers ; Notes: *capacity constraints
limiting the operation of 740 meter long trains
As already commented in previous sections above , 740 meter long trains were
already possible to be operated at the handover stations /marshalling yards in

Lithuania in 2018 , however capacity limitations existed that hampered the

operability of 740 meter long trains at Mockava and Kaunas. Based on the

review of the scope of the planned investments these limitations are still

expected to persist by 2030. The handover stations/ marshalling yards along the
RFC NS-B in Lithuania are expected to be electrified as part of the works related

to the implementation of the Rail Baltica Global Project
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9.2.4. Terminals
Three terminal operators/managers res ponded to the SCI survey. The
characteristics of these terminals by 2030 are summarised in Table 9-10,
showing that 740 meter long trains will still be possible to be operated only at
Gegtokai railway station.
Electrified Elec_tri_f_i ed Max train
. Handover - accessibility at
Terminal . accessibility at . . length
station : loading/unloading
terminal (m)
track(s)
Ka”’.‘as I Kaunas Yes Yes <740
terminal
Mockava terminal Mockava Yes Yes <740
cegiosal Tall Gegt ok Yes Yes >=740
station
Source: Contractor based on SCI survey
It is expected that thanks to the completion of the Rail Baltica Global Project
these terminals will be also electrified by 2030.
9.3. Technical and capacity improvement measures to
further enhance operation of 740 meter long trains
9.3.1. Railway lines
740 meter long trains are already possible to be operated in Lithuania . With
distances and travel times in the network bein g very limited in the RFC NS-B,
there should be no operational measures required to be implemented  now and
after 2030. An exception maybe the planning and dispatching of 740 meter long

trains to and from  Poland if trains use specific 740 -m-slotsin the Polish sections.
As these slots require more punctuality and reliability when entering the slot,

planning on the Lithuanian side may require a special focus on reliability of

planned border times to Poland.

The ongoing and planned investments are expected to further enhance
operations of freight trains on the RC NS -B along the corridor lines in Lithuania
and in addition to the projects illustrated at Section 9.2.1 above the concerned
infrastructure manager is currently preparing a project 1 Unified Interlockings at
Lithuanian Railways 1 aimed at improving the capacity of the existing standard
gauge line. These i nvest ment49 milionpareaurrentlyrfogeseén to

be implemented between 2030 T 2036, and in line with discussions with the
concerned infrastructure manager, they have been included in the costs of the

additional measures required to fur ther increase the capacity of the existing RFC
NS-B infrastructure in Lithuania.
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9.3.2. Handover stations
740 meter long trains are already possible to be operated at the RFC NS -B
handover stations/marshalling yards in Lithuania. Nonetheless capacity

constraints exist at Kaunas and Mockava, where extension of the existing tracks
is required.

Given that investments at these handover stations/marshalling yards are not
planned, costs have been estimated for the works required to upgrade these

corridor infrastructure , which are provided in Table 9-11. The total estimated
costs associated with the works at these handover stations/marshalling yards
amount t o 4Admnilioh. U

Kaunas Mockava
Tracks
New track 1,333,750 1,393,750
Switches
New switches - -
Moving of switches to other locations 100,000 100,000
Electrification
Electrification 277,420 289,900
Signalling
ETCS system 314,765 328,925
Interlocking/ETCS adjustments 9,400 9,400
Total cost per handover station 2,035,335 2,121,975

Source: Contractor

9.3.3. Terminals

Based on the results of the SCI survey, technical issues to operate 740 meter

long trains will be present by 2030 at Kaunas intermodal and Mockava terminals.
At Kaunas intermodal terminal it will be necessary to construct a new track and
extend one of the  existing tracks, whereas at Mockava two tracks will needed to
be extended. The total cost for the implementation of this infrastructure will
amount to about U4 3 million.
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10. CONCLUDING CONSIDERATIONS

10.1. Summary of the characteristics of the RFC NS -B in

2018 and by 2030

Table 10-1 summarises the composition of the RFC NS -B in 2018 with reference
to the type of line and type of network. Data are provided for t he whole corridor
and the corridor lines  within the individual Member States. Percentages are also
indicated referring to the entire length of the RFC NS -B in 2018 , i.e. 7,330 km.

Total corridor — Type of.llne
Member length Principal / Diversionary / Connecting
State Expected principal Expected diversionary
km % km % km % km %
NL 634.8 8.7% 367.4 5.0% 96.5 1.3% 170.8 2.3%
BE 332.2 4.5% 235.7 3.2% 15.8 0.2% 80.7 1.1%
DE 2,508.3 34.2% 1,921.0 26.2% 386.3 5.3% 201.0 2.7%
PL 3,431.7 46.8% 1,778.8 24.3% 1,524.0 20.8% 128.9 1.8%
Ccz 307.5 4.2% 142.6 1.9% 152.4 2.1% 12.6 0.2%
LT 115.5 1.6% 1155 1.6% 0.0 0.0% 0.0 0.0%
Total 7,330.0 100.0% 4,561.0 62.2% 2,175.0 29.7% 594.0 8.1%
Member Total corridor Type of network
length Core Comprehensive Off TEN -T
State
km % km % km % km %
NL 634.8 8.7% 393.7 5.4% 241.0 3.3% 0.0 0.0%
BE 332.2 4.5% 218.7 3.0% 73.7 1.0% 39.8 0.5%
DE 2,508.3 34.2% 1,705.9 23.3% 557.4 7.6% 245.0 3.3%
PL 3,431.7 46.8% 2,172.0 29.6% 762.7 10.4% 497.0 6.8%
Ccz 307.5 4.2% 173.0 2.4% 134.5 1.8% 0.0 0.0%
LT 115.5 1.6% 36.8 0.5% 78.8 1.1% 0.0 0.0%
Total 7,330.0 100.0% 4,700.1 64.1% 1,848.1 25.2% 781.8 10.7%
Source: Contractor based on consultation with the Infrastructure Managers
Table 10-2 below provides a matrix of the composition of the RFC NS -B with
reference to the type of line and network , for the entire corridor
Principal / Diversionary /
Type of line Expected Expected Connecting Total
principal diversionary
Type of Km % km % km % km %
network
Core 3,675.2 50.1% 793.2 10.8% 231.7 3.2% 4,700.1 64.1%
Comprehensive 676.0 9.2% 935.3 12.8% 236.8 3.2% 1,848.1 25.2%
Off TEN -T 209.8 2.9% 446.4 6.1% 125.5 1.7% 781.8 10.7%
Total 4,561.0 62.2% 2,175.0 29.7% 594.0 8.1% 7,330.0 100.0%

Source: Contractor based on consultation with the Infrastructure Managers

The RFC NS -B in 2018 primarily consisted of principal lines (62.2%) and core
network lines (64.1%): 3,675.2 km of corridor lines, corresponding to half of the
whole RFC NS -B, was made up of principal/expected principal lines belonging to
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the TEN -T core net work. As part of the comprehensive network lines, the

diversionary ones covered the highest share (12.8%), followed by principal lines

(9.2%) and connecting lines (3.2%). The same applies to the lines not belonging

to the TEN -T network, as the share of div ersionary lines (6.1%) was higher than
the one of the principal lines (2.9%) and connecting lines (1.7%). Overall, the
diversionary lines represented a relevant share of the corridor (29.7%), most of

which (12.8%) belonging to the TEN -T comprehensive netwo  rk. The connecting
lines of the RFC NS -B were equally distributed between the core and the
comprehensive networks (3.2% each), whilst only 1.7% of these lines did not

belong to the TEN -T network. Referring to the corridor lines in the Member

States involve d in the study it is noticeable that over 80% of the RFC NS -B
crossed Germany and Poland. The corridor lines in Poland in particular,
represented over 45% of the total RFC NS -B length, most of them belonging to

the core network.

Figure 10-1 and Figure 10-2 summarise the characteristics of the RFC NS -B
railway lines in 2018 and by 2030 with reference to the possibility to operate

740 meter long trains. Details are provided for the whole corridor, for the types

of lines and for the type of network. The characteristics of the corridor by 2030

reflect the i mpact of the ongoing and planned investments, but exclude the

effects of the additional measures identified as part of this study.

100.0%
’ 90.2%

90.0% 82.2%

80.0%
69.8% .
70.0% 65.5%

50.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

38.8% 39.3%

Whole corridor Principal lines Diversionary lines  Connecting lines

2018 m2030

Source: Contractor based on consultation with the Infrastructure Managers

The analysis shows that compared to the situation in 2018 when technical and
capacity constraints existed on 50% of the corridor lines, issues will reduce by
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2030 to less than 20% of the corridor sections. Focussing on the type of lines,
the ongoing and pl anned investments are expected to contribute significantly to
the improvement of the technical and operational conditions of the corridor, with

90.2% of the principal lines (corresponding to 62.2% of the RFC NS -B length)
expected to accommodate 740 meter | ong trains by 2030, without capacity
constraints. The same condition will characterise nearly 70% of the diversionary
sections and about 65% of the connecting lines of the RFC NS -B.
100.0% 91.3%

90.0% 82.2%

20.0% 74.9%

70.0%

o 55.7%
60.0% £0.0%
o 44.6%

>0.0% 39.7% 39.7%

40.0%

30.0%

20.0%

10.0%

0.0%
Whole corridor Core network Comprehensive Off TEN-T
network
2018 m2030

Source: Contractor based on consultation with the Infrastructure Managers

The review of the characteristics of the corridor in 2018 and by 2030 with

reference to the type of network shows that significant improvements will be
achieved on the core network lines. On over 90% of this type of network
(corresponding to 64.1% of the RFC NS -B length) it will be possible to operate
740 meter long trains witho ut capacity constraints. The same condition will apply
to nearly 75% of the comprehensive network and to about 45% of the lines not
belonging to the TEN  -T.

Table 10-3 overleaf provides detailed figures on the corridor extent affected by
technical or capacity limitations in 2018 and by 2030. Overall the issues limiting
or impeding the operation of 740 meter long trains will decrease meaningfully,
with the t otal affected corridor length dropping from 3,668.6 km (50.0%) to
1,305.8 km (17.8%).
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2018 2030
km % km %
Corrldor lines affected by technical 2.707.4 36.9% 513.5 7.0%
constraints
Corridor lines affected by capacity constraints 961.2 13.1% 792.3 10.8%
Corrldo_r lines affected by technical or capacity 3,668.6 50.0% 1,305.8 17.8%
constraints

Source: Contractor based on consultation with the Infrastructure Managers

Referring to the RFC NS -B Member States, Table 10-4 provides an indication on
the presence of technical and capacity constraints to operate 740 meter long
trains on the RFC NS -B in 2018 and by 2030.

Technical constraints Capacity constraints
Member State

2018 2030 2018 2030
Netherlands X X X X
Belgium X X
Germany X
Poland X X
Czech Republic X X

Lithuania
Source: Contractor based on consultation with the Infrastructure Managers

According to the analysis, technical limitations existed in 2018 on 37% of the

corridor lines in the Netherlands as well as on all corridor lines in the Czech

Republic and in most of the corridor lines in Poland. Capacity restrictions applied

to 13% of the  corridor lines in the Netherlands, Belgium and Germany.

Focussing on the operation of 740 meter long trains across at least one BCP, the

most severe technical/capacity issues existed in the Netherlands, affecting the
interconnection between this country a nd the other countries along the RFC NS -
B, via Germany; in the Czech Republic, hindering the interconnection between

this country and the other countries on the corridor; in Poland, hampering the
interconnection between this country and the other countries along the RFC NS -
B, as well as between Lithuania and the other countries on the RFC NS -B.
Limitations in Poland also affected the operation of 740 meter long trains

between the RFC NS -B countries and the border stations of Terespol and

Medyka, towards Bel arus and Ukraine, along the itineraries of the Eurasia Land

Bridge.

Based on the review of the planned investments and analysis of their impact on
the possibility to operate 740 meter long trains along the RFC NS -B by 2030, it
is envisaged that technical r  estrictions will reduce to 7% of the total corridor
length in the Netherlands and Poland, whereas capacity and time limitations will
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be present on 11% of the RFC NS -B in the Netherlands, Belgium and in the
Czech Republic. Referring to the operation of 740 meter long trains across at
least one BCP, issues will still be present in the Netherlands, affecting the
interconnection between this country and the other countries on the RFC NS

via Germany; and in Poland, hampering the interconnection between Lithua nia
and the other countries along the RFC NS -B, as well as betweenthe RFC NS -B

and Ukraine. In greater detail:

A The operation of 740 meter long trains by 2030 is generally expected to
be possible along the corridor principal and core network corridor lines
between the Netherlands, Belgium, Germany, the Czech Republic and
most destinations in Poland, as well as between these countries and

Bel arus via Terespol; and between TJguszcz/ Sc
as

Kaunas in Lithuania via Bialy#MoginkihEQg k|,

Pol and and Kaunas in Lithuani a, Vi a

present, which are described below:

o Inthe Netherlands limited paths will be available in the daytime
between Amersfoort and Bad Bentheim, as well as between
Amersfoort, Mete ren and Roosendaal. Issues will also exist on
waiting tracks on the diversionary line between Kijfhoek and
Weesp. Train length will furthermore be restricted for trains
stopping at the intermodal shunting yards Botlek (Bot), Pernis
(Ps), Waalhaven Zuid (Wh  z). Possibility to operate 740 meter long
trains along the Alron Rhineodo wi

i mpl ementation of the Alron Rhine

0 Atthe BCPs between the Netherlands and Germany operational
limitations on the Dutch side will be in place that w ill allow the
transit of 740 meter long trains only based on ad hoc requests;

o0 In Belgium the operation of 740 meter long trains will be generally
possible, but only outside peak hours;

0 In Germany the operation of 740 meter long trains will also be
generall y feasible, with possible temporary limitations due to
timetabling and operational specific circumstances;

o0 Inthe Czech Republic capacity issues may be experienced,
particularly in the daytime;

A The operation of 740 meter long trains along the RFC NS -B to/f rom
Lithuania would be affected by persisting technical constraints on the
following segments of the expected principal, diversionary/expected
diversionary lines interconnecting the Polish with the Lithuanian
networks along the RFC NS  -Broutes: Krusze - T @szcz (4.1 km long,
expected principal/Off TEN  -T line), Legionowo - Krusze (32.7 km long,

expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno (63.9 km

long, diversionary/ TEN  -T comprehensive line);
A Operating 740 meter long trains to/from Ukraine via Medyka towards
most corridor destinations might be also affected by persisting technical

problems at the short sections belonging
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starting at Dgugoszyn via Sosnowiec Maczki t
km long, principal/O ff TEN-T line i including the very short 1.9 km long
segment Jaworzno Szczakowa -Dgugoszyn), <c¢close to the bol

Poland and Ukraine;
A The operation of 740 meter long trains along national O/Ds of the RFC
NS-B Member States will be generally pos sible at the same conditions
described above and affecting international long distance trains (except
from those problems applying only to trains crossing the BCPs between
the Netherlands and Germany). In addition to the above described
conditions, problem s are expected to persist in Poland on the
diversionary/Of TEN -T | i nes between (Pozna®&®-Gg.) P. S
Franklinbw - St ary Staw (91.8 km) al ongStartyhe i tiner
Staw and bet we-e0stroB Wielkopolski - Gajewniki (242.8 km)
along the itinerary Rzepin - Skierniewice and between; and the
connecting/Off TEN -T line Sosnowiec Maczki - DNbr owa G-rnicza
Towarowa (14.9 km).

It is worth to notice that as more specifically commented in Chapter 8 , reporting
on the study analysis on the RFC NS -B infrastructure in Poland, several projects
related to the modernisation of the corridor sections in this Member State are

still to be fully defined in terms of scope, project costs and/or implementation
schedule. Furthermore , some of them are in the res erve list of the national

railway plan and accordingly state funding is not secured for these initiatives.

These maturity issues are apparently affecting about 700 km of corridor lines in

Poland, half of these related to the core network, which is in any ¢ ase assumed
to be fully modernised and upgraded to the standards required in the Regulation
(EU) 1315/2013 by 2030. For the initiatives currently affected by maturity issues

a general risk of possible delays in their completion by 2030 may exist,

particula rly for those relating to the modernisation of the lines not belonging to

the core network.

An exercise was thus performed as part of the study aimed at assessing the

impact of the  possible non implementation and/or delay in the completion of
those projects affected by maturity issues at present and not related to the

modernisation of the core network lines (i.e. about 352 km of diversionary lines

and a short segment of an expected principal line ). The results of the simulation

of such a pes simistic scenario are illustrated in Figure 10-3 and Figure 10-4. The
analysis shows that the non implementation of these projects or the delay in

their completion by 2030 would particularly impact on the operability of 740

meter long trains along the diversionary and connecting lines not belonging to

th e core network.
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Figure 10-3 1 740 meter long trains operability in 2018 and by 2030 by
type of line T pessimistic scenario

100.0%
’ 90.2%

90.0%
80.0% 73:1%

70.0%
56.7%
50.0% 50.3%

50.0% r - 43.4%
' ' 38.8% 39.3%

60.0%

40.0%
30.0%
20.0%
10.0%

0.0%
Whole corridor Principal lines Diversionary lines  Connecting lines

72018 MW 2030 Pessimistic scenario

Source: Contractor based on consultation with the Infrastructure Managers

Figure 10-4 7 740 meter long trains operability in 2018 and by 2030 by
type of network I pessimistic scenario

100.0% 91.3%
90.0%
80.0% 73.1%
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network

m 2018 w2030 Pessimistic scenario

Source: Contractor based on consultation with the Infrastructure Managers
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Whereas this exercise  demonstrates the relevance of maximising efforts towards
the elaboration of a mature pipeline of projects (also applicable to the core
network lines not currently subject of defined initiatives) , the gap analysis
performed as part of this study for the cor ridor lines refers to the 2030 scenario
summarised in  Figure 10-1 and Figure 10-2 above , excluding for Poland only
those corridor lines that are currently not covered by the scope of any

ongoing/planned investments . This approach was deemed more appropriate
based on the con sideration that it is not possible at present to exactly identify

for which projects implementation issues will effectively materialise.

Concerning handover stations/marshalling yards, in 2018, 740 meter long trains
could not be operated at 33 out of the 89 handover stations/marshalling
yards/waiting -buffer locations subject of study. This figure will reduce to 27 by
2030 thanks to the completion of the ongoing and planned investments.

Further to the analysis of the train length interoperability standard, the study
also assessed the current status and future outlook of the corridor infrastructure

with reference to the electrification parameter. T he analysis shows that in 2018,
635.3 km of RFC NS -B lines in Belgium, Germany, Poland and Lithuania were not
ele ctrified, comprising 317.6 km of principal and expected principal corridor

sections and in particular all the corridor lines in Lithuania. By 2030, the length

of non -electrified corridor lines will reduce to 218.9 km, upon completion of the
ongoing and pla nned investments. More importantly all the principal lines of the

RFC NS-B will be electrified. 13 out of the 89 investigated handover
stations/marshalling yards/waiting -buffer locations were not electrified in 2018

in the Netherlands, Belgium, Germany and Lithuania. This figure will reduce to 9
by 2030 in the Netherlands, Belgium and Germany. The assessment of the RFC
NS-B characteristics with reference to electrification was however limited to the
description of the corridor infrastructure in 2018 and by 2030 and no measures
and costs were identified and estimated to address gaps specifically related to

this parameter.

10.2. Improvement measures
10.2.1. Gap analysis and additional improvement measures
The review of the ongoing and planned initiatives shows that due con sideration

is given by the concerned infrastructure managers to the solution of the

obstacles hampering the smooth and seamless operation of 740 meter long

trains along the RFC NS -B. In this regard investments are ongoing and planned

in the RFC NS -B Member States and studies have been recently completed or

are currently under completion/consideration to solve existing and future

technical and capacity issues. Nonetheless, as also depicted in the above

described corridor outlook by 2030, problems are envisag ed to persist by this
time horizon upon completion of the ongoing and planned investments. In order

to solve these gaps a set of initiatives/measures was discussed with the

concerned infrastructure managers as part of the study. For each RFC NS -B

Page | 123



Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic

Member St ate, Table 10-5 provides a summary of the gap analysis and of the
initiatives/measures identified as part of the study

Member State

NL

BE

DE

PL

Persisting gaps by 2030 and additional identified
initiatives/measures

Capacity constraints affecting the operation of 740 meter long trains along

the RFC NS -B in the Netherlands are expected to be present by 2030, which
will not be solved by the ongoing and planned investments. In line with

analyses recently completed by the concerned infrastructure manager,
works were identified as part of this study that will be required to

accommodate 740 meter long trains and achieve operational flexibility at the
following handover stations/marshalling yards/waiting -buffer locations:
Bot lek, Pernis, Amersfoort, Almelo, Maasvlakte Oost, Europoort, Waalhaven
Zuid, Kijfhoek, Crailoo, Rotterdam Noord Goederen, Rosendaal, Tilburg

Go e der e n -Herodenkibsch. In greater detail investments will be

required to accommodate 740 meter long trains at Maasvlakte Oost, Botlek,
Pernis, Waalhaven Zuid, Kijfhoek, Amersfoort, Rotterdam Noord Goederen,
Almelo, whereas solutions to improve stability/punctuality will be needed at
Crail oo, 6s Hertogenbosch and Tilburg Go
deemed of priority in solving current and future capacity issues along the

RFC NS-B lines, also considering the results of the recently completed
Transport Market Study, showing that the Netherlands is involved in all the

most relevant trade/transport as well as train traffic O/D relations along the
RFC NS-B. Notwithstanding the implementation of the additional

investments identified in the study by the Dutch infrastructure manager,

technical constraints may be present after 2030 at some Rotterdam Harbour
handover stations and at the Amersfoort handover station. Capacity and

time limitations may also exist at the Rotterdam Harbour handover stations

and along the Kijfhoek - Weesp and Roosendaal - Bad Bentheim routes

In addition to the ongoing and planned investm ents, studies for the further
improvement of the technical and operational conditions of 740 meter long

trains in Belgium are under elaboration, that are foreseen for completion

during 2020. Accordingly, investments have not been identified as part of

this study for the corridor lines. On the other hand gaps may still persist by

2030 concerning the following handover stations/marshalling yards, where

740 meter long trains are not possible to be operated: Antwerpen Haven -
Bundel B3, Antwerpen Haven - Bundel Oorderen, Antwerpen Haven - Bundel
Angola. Given that the ongoing and planned projects and analyses do not

seem to include in their scope the upgrading of this infrastructure, such

additional measures were proposed in this study and their costs were

estim ated

Further to the ongoing and planned investments foreseen in the
Bundesverkehrswegeplan (Federal Transport Infrastructure Plan), additional
initiatives will be considered to ensure adequate operational conditions of

740 meter long trains in Germany. Accordingly investments have not been
identified as part of this study for the corridor lines. Gaps appear however to
exist concerning the following handover stations/marshalling yards, were

740 meter long trains are not possible to be operated: D uisburg Ruhrort
Hafen, Duisburg Hafen, Duisburg Hochfeld Siid, Braunschweig, Magdeburg,
Berlin Hamburger und Lehrter Bf, Frankfurt (Oder) Pbf. As no investments

are currently foreseen for the upgrading of this infrastructure, solutions

were proposed in this  study for these handover stations/marshalling yards,
to allow the operation of 740 meter long trains by 2030. Costs were
accordingly estimated for these measures

An ambitious modernisation programme of the Polish railway lines is
currently ongoing tha  t will significantly improve the RFC NS -B lines.
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Persisting gaps by 2030 and additional identified
initiatives/measures

Investments are either ongoing, planned and/or under definition that are

expected to allow achieving the standards set in the Regulation (EU)

1315/2013 on the whole core network infrastructure belonging to t he RFC
NS-B by 2030, including 740 meter train length. Investments are also

ongoing, planned and/or under definition that relate to the comprehensive

network and lines outside the TEN -T network along the RFC NS  -B. These
measures will contribute to the impr ovement of the technical and capacity
conditions of the corridor by 2030, with significant benefits also with

reference to the operation of 740 meter long trains. Based on the review of

the current plans, it is envisaged that additional investments would b e
needed by 2030 for the modernisation/upgrading of about 457.2 km of

corridor lines, where technical limitations may still persist to operate 740

meter long trains. These include 11.0 km of principal lines, 431.3 km of

diversionary lines and 14.9 km of co nnecting lines. In consideration of the
need to modernise these sections and the stations located therein further to
upgrading them to 740 meter train length operability, solutions were

identified in this study that concern the modernisation of these lines . Costs
were estimated accordingly. Among the additional measures identified in

this study, the ones relating to the modernisation of the following sections

are of particular relevance to solve 740 meter long train operational

bottlenecks towards Lithuania and Ukraine: Krusze -Tguszcz (4.1
expected principal/Off TEN  -T line), Legionowo - Krusze (32.7 km long,
expected diversionary/ Off TEN -T line) and Kobylnica - Mogilno (63.9 km

Member State

long, diversionary/ TEN -T comprehensive | ine), ums w¢
connectionodo starting at Dgugoszyn via So
Szczakowa (6.9 km long, principal/Off TEN -Tline 7 including the 1.9 km

long section Jaworzno Szczakowa -Dgugoszyn). The modern
14.9 km long connecting line Sosnowiec Ma czki - DNbrowa G-rnicz

Towarowa might be also relevant to provide adequate connection to the
intermodal terminals located along this line. No measures were identified in
this study relating to the improvement of the parameters of handover
stations/marshal ling yards in Poland as this infrastructure will be
upgraded/modernised by 2030 as part of the planned investments

In addition to the ongoing and planned investments, a study is planned to
be conducted in 2020 to identify measures to further enhance the
operational capacity of 740 meter long trains particularly in the Prague area.
Depending on the cost/benefit ratio of the identified solutions, this study

Ccz may identify additional investment needs and a range of potential
accompanying operationa | measures not currently envisaged for
implementation. Accordingly investments were not proposed as part of this
analysis for the corridor lines in the Czech Republic. No gaps were identified
which relate to handover stations/marshalling yards

The ongo ing and planned investments expected to be completed before
2030 are foreseen to further enhance operations of freight trains on the RFC
NS-B along the corridor lines in Lithuania. Moreover the concerned
infrastructure manager is currently preparing a proj ect T Unified
Interlockings at Lithuanian Railways T regarding improvements on the

LT existing standard gauge line . Foreseen to be implemented between 2030 -
2036, this initiative and the related costs are considered in this study to
further increase the capaci  ty of the existing RFC NS  -B infrastructure in
Lithuania. Measures to solve capacity limitations at the existing handover
stations/marshalling yards and terminals at Kaunas and Mo ckava were also
identified as part of the study, and the related costs estimat ed

Source: Contractor based on consultation with the Infrastructure Managers

Table 10-6 below summarises the cost estimates for the additional measures
identified in the previous table to further enhance the operation of 740 meter
long trains along the RFC NS  -B by 2030
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Member Additional investments
State
U 3 5650 million to accommodate 740 meter long trains and improve capacity
NL at handover stations/marshalling yards/waiting -buffer locations. Such investments
will also improve operability of 740 meter long trains on the corridor lines
G 1 mi lto acammmodate 740 meter long trains at handover stations; Studies

are ongoing by the concerned IM that may result in the identification of capacity
improvement measures on the corridor lines; additional investments are not
official yet
DE 0 13 mi tolaccommodate 740 meter long trains at handover stations
U 2, 342 mtomddérmse 457.2 km of corridor railway lines and the
PL handover stations located therein, which will allow accommodating 740 meter
long trains
Studies are under consideration by the concerned IM that may result in the
Ccz identification of capacity improvement measures on the corridor lines; additional
investments are not official yet
U 44 mi tolimprove capacity of the existing corridor lines and handover
stations
ua 2, 73H060 million to accommodate 740 meter long trains and improve
capacity at handover stations/marshalling yards/waiting -buffer locations in NL,
RFC NS-B BE,DE,PLandLT.InBEand CZ  studies are also ongoing/under consideration by
the concerned IMs th  at may result in the identification of capacity improvement
measures on the corridor lines and additional investments are not official yet
Source: Contractor based on consultation with the Infrastructure Managers; Note: figures rounded to the
million unit

BE

LT

The costs related to the corridor railway I|lines,
concern the modernisation of 457.2 km of lines in Poland, to allow operation of

740 meter long trains along the whole RCF NS -B by 2030 under the technical

point of view, as well as infrastructure improvement measures in Lithuania .Up

to 0 680 million would furthermore be required t
of 740 meter long trains along the corridor by 2030, removing technical barriers

and capacity bottlenecks at 27 handover stations/marshalling yards/waiting -

buffer locations in the Netherlands, Belgium, Germany, and Lithuania.

The tot al cost of the identified measures, amoun
represents a conservative estimate as it does not include the co sts of potential
additional measures relating to:

A Measures to solve technical restrictions in the Netherlands at some
Rotterdam Harbour handover stations and at the Amersfoort handover
station, as well as capacity and time limitations at the Rotterdam
Harb our handover stations and along the Kijfhoek - Weesp and
Roosendaal - Bad Bentheim routes;

A Capacity improvement measures to be possibly implemented in Belgium
and in the Czech Republic upon completion of the ongoing and foreseen
studies;

A Upgrading of the RFC NS-B terminals, as due to the limited
responsiveness of the terminal operators/managers to the SCI survey no
measures were identified in this study for the upgrading of this corridor
infrastructure.
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10.2.2. Relevant improvement measures
Among the additional measures identified in this study the following ones are
deemed particularly relevant to further improve operation of 740 meter long
trains along the RFC NS  -B:
A Solutions to technically allow operating 740 meter long trains along
international re lations of the RFC NS -B by 2030:
0 The modernisation of one or more of the following sections
interconnecting the RFC NS  -B with Lithuania: Krusze -Tguszcz
(4.1 km long, expected principal/Off TEN -T line), Legionowo -
Krusze (32.7 km long, expected diversion ary/ Off TEN -T line) and
Kobylnica - Mogilno (63.9 km long, diversionary/ TEN -T
comprehensive line), whose estimated investment costs equal
respectively 0 153 million, 0 233 milli ol
cost for the modernisation of the three lines of 0 607 million;

O The moderni sation of the Atri

angul ar coni

Dgugoszyn via Sosnowiec Maczki to Jawor z|
long, principal/Off TEN  -T line) and particularly the 1.9 km long

section Jaworzno Szczakowa T Dgugoszyn, ictm
NS-B wi th Ukraine, of tot al co
A Measures to technically allow 740 meter long trains accessibility to
intermodal terminals along the RFC NS -B by 2030:

dteerRE@ nn e
st equal to

0 The modernisation of the 14.9 km long connecting line Sosnowiec

Maczki - DNbrowa G-rnicza Towarow
connection to the intermodal terminals located along this line,

a, to provid

whose moderni sation costs amount to 0 11¢

A Solutions to improve the capacity of the existing infrastructure to
operate 740 meter  long trains along the RFC NS -B by 2030:

o Investments atthe  handover stations/marshalling yards/waiting -

buffer locations in the Netherlands, Belgium, Germany, and
Lithuania, whose total <costs
million. Among these ones, the initiatives in the Netherlands

ar e6/&sti mat
are

deemed of specific relevance to ensure adequate operation of 740
meter long trains along the RFC NS -B lines, also considering that

based on the results of the recently completed Transport Market

Study, the corridor li nes of this Member State are involved in the
most relevant trade/transport relations along the RFC NS-B. In
this regard it is also noticed that due consideration shall be given

to the removal of the conditions that limit the transit of 740 meter
long train s across the borders between the Netherlands and
Germany only subject to ad hoc requests.

The total cost of the above I|listed r
billion. Whereas the first set of solutions in Poland are of specific importance to
ensu re the development of a homogeneous corridor infrastructure (conforming

el-&84 ant me a s
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to the 740 meter maximum train length requirement), the investments to allow
accessibility at intermodal terminals and expand capacity at the handover
stations along the corridor are ¢ rucial under the market point of view.

10.3. Concluding  remarks

The infrastructure measures identified within the scope of this study together

with the ones already ongoing and planned by the concerned infrastructure
managers are expected to technically allow t he operation of 740 meter long
trains on all lines of the RFC NS  -B by 2030, specified that some technical issues
may still exist at some Rotterdam Harbour handover stations and at the

Amersfoort handover station.

Capacity and time limitations may exist by 2030 at some Rotterdam Harbour
handover stations and along the Kijfhoek - Weesp and Roosendaal - Bad
Bentheim routes. Constraints may also be experienced particularly in the

daytime and peak hours on sections used by passenger and freight traffic and/or
located in urban agglomerations in Belgium and in the Czech Republic, where
studies are ongoing/planned to assess the extent of such problems, also based

on expected traffic projections, which were not elaborated as part of this study.

The ambitious modernis  ation programme of the railway lines in Poland, including
significant investments on the RFC NS -B, might be affected by implementation
delays, also considering the different status of the technical/financial maturity of

the projects required to modernise t he Polish corridor lines. Unavailability of

funds and delays in the completion of the infrastructure measures considered in

this study to modernise/upgrade the existing infrastructure in this Member

State, may result in technical/capacity restrictions towa rds the operation of 740
meter long trains along the RFC NS -B in this country by 2030. This emphasises

the opportunity to financially and administratively support the development of a

stable and mature pipeline of projects in Poland.

The implementation of  the infrastructure initiatives/measures identified as part

of this study to solve existing and future technical and capacity problems along

the RFC NS -B with reference to the 740 meter train length standard might be

also integrated/accompanied during the p eriod up to 2030 and afterwards, with
a set of operational measures, related to scheduling and timetable planning,

blocking the use of stations with short tracks and/or detouring. These solutions,

that according to this study are already adopted/considered for use by the
concerned infrastructure managers, are particularly useful to allow the

temporary operation of 740 meter long trains along the corridor, especially in

low density traffic conditions. The study demonstrates that the effectiveness and
cost - be nefit ratio of the applicability of these measures reduce with an

increasing density of traffic on the lines and mixed use of the corridor sections

by passenger and freight transport. For a market -oriented quality approach and
in light of an increased use of the corridor lines, solutions to allow technical
operability and capacity improvement are ultimately more effective and efficient
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ANNEX A SCI T INFRASTRUCTURE DATABASE

Tables A -1, A-2 and A -3 in this annex respectively list the i) the corridor lines , ii)
handover stations/marshalling yards/waiting -buffer locations , and iii) terminals
subject of study and provide relevant information on this infrastructure for the
years 2 018 and 2030 . Data were provided by the concerned infrastructure

managers for the corridor lines and handover stations/marshalling

yards/waiting -buffer locations . The database also includes the information

collected for the terminals as part of the SCI sur vey.

Tables A -1 and A -3 are provided in A3 format.
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Length Max train length (m)| Max train length (m{  Capacity Capacity
Issues at waitingr | Issues at waitingr ofg . s Expected changes i . Expected 2llis Al gongtraints ‘?°’.‘.Stra‘”ts
LhenilEy Line section 2018 (1435) buffer locations in| buffer locations by | section e alliing e 0 o the n. of tracks b lliccton Traction i) 720 i) 720
State 2018 2030 y 2018 2018 network 2018| tracks ’ 2030 Y1 2018 by 2030 Even Odd Even Odd meters train | meters train
(km) 2018 y direction | direction| direction| direction| operations in| operations by
2018 20
NL Maasvlakte / Maasvlakte Wasstenaar grens
NL Maasvlakte aandlaasvlakte West 2.0 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Maasvlakte aandilaasvlakte 1.6 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Maasvlakte aandturopoort West 5.5 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Europoort WedEuropoort 6.5 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL EuropoortBotlek 10.3 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Botlek Pernis 4.9 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Botlek Botlek Tunnel 1.6 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Botlek TunnePernis 3.3 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Pernis Rail Service Center Waalhaven aang 0.7 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
N | Ra Service CenterWaalhaven dalmtinaver 32 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
NL | Waalhaven Zuivaalhaven Zuid aansl. Nooll Nonstop trainpath{ Nonstop trainpathy 4.3 Principal Core 2 E E >=740 >=740 | >=740 | >=740 No No
NL Waalhaven Zuid aansl. Nddadendrecht Vork 2.0 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL Barendrecht VerRarendrecht Aansl. Buffertracks at Buffertracks at 25 Principal Core 2 E E >=740 >=740 | >=740 >=740 No No
NL Barendrecht Aandijfhoek aansluiting noord| 1) Waalhaven Zui{ 1) Waalhaven Zuiq 2.0 Principal Core 2 Nonstop trainpaths E E >=740 >=740 >=740 >=740 No No
Kijfnoek aansluiting ne@etuwe Route 2) Kijfhoek 2) Kijfhoek o No plans for changg B _ _ _
NL Papendrecht 3) Meteren 3) Meteren 114 Principal Core 2 in the number of E E >=740 >=740 >=740 >=740 No No
NL Kijfhoek aansluiting ned¢tigfhoek Noord Betuweroute Betuweroute 1.3 Principal Core 2 tracks. E E >=740 >=740 | >=740 | >=740 No No
NL | Kijfhoek Nooriijfhoek zuid 4) CUP Valburg (2| 4) CUP Valburg (2 22 [ Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
NL | Kijfhoek zuidBetuwe Route Papendrecht | All designed 640 | All designed for 740 7.8 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
NL | Betuwe Route PapendreBbtuweroute Meter| m trains trains 40.9 Principal Core 2 E E >=740 >=740 | >=740 | >=740 No No
NL | peuweroute Meter@eiuweroute Valburg a3 36.2 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
L | Betuweroute Valburg aansl. iestweroute 2.3 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
Centraal Uitwisselpunt Valburg
Betuweroute Centraal Uitwisselpunt Valbur _ _ _ _ _
NL Betuweroute Valburg aansl. Oost 24 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
nL | Betuweroute valburg aansl. ABestiweroute 47 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
Valburg aansl. Oost
nL | Betuweroute Valburg aansl-Gesenaar 189 | Principal Core 2 >=740 | >=740 | >=740 | >=740 No No
Betuweroute Aansl.
NL Zevenaar Betuweroute Aadskenaar grens 3.3 Principal Core 2 >=740 >=740 >=740 >=740 No No
NL BeverwijkOldenzaal grens
" .. . Reverse track to Tg Reverse track to Ta . . _ _ _ _ At most times At most times (
NL BeverwijkNoordelijke splitsing (Haarlem) Steel (740 m) Steel (740 m) 10.2 | Connecting Comprehensiyv 2 E E >=740 >=740 >=740 >=740 of the day the day
.. o . . _ _ _ _ At most times| At most times (¢
NL Noordelijke splitsing (Haarl®ajlarweg aansl 145 | Connecting Comprehensiyv 2 E E >=740 >=740 >=740 >=740 of the day the day
L . _ _ _ _ At most times At most times (
NL Houtrakpolder (Amsterdd®adarweg aansl. 21 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 of the day the day
NL Radarweg aanshmsterdam Sloterdijk 1.0 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 ALmosttimes At most times ¢
of the day the day
NL Amsterdam Sloterdijkverbrakerpolder aansl, 1.9 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 ALmost times At most times ¢
of the day the day
NL Overbrakerpolder aarSingelgracht aansl. 1.1 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 ALmosttimes At most times ¢
of the day the day
NL Amsterdam Westhav8ingelgracht aansl. 3.4 Principal Core 2 Complete new layo E E >=740 >=740 >=740 >=740 At most times At most times ¢
for Amsterdam of the day the day
NL Amsterdam Centragingelgracht aansl. 1.6 Principal Core 2 Ce.nf[ral. ) E E >=740 >=740 >=740 >=740 ALmosttimes At most times ¢
New waiting track g of the day the day
Amsterdam Centraijksgracht Westzijde . Dijksgracht Westzij _ _ _ _ At most times At most times (
NL (Amsterdam) 1.1 Principal Core 2 for 740 m Cargo tra E E >=740 >=740 >=740 >=740 of the day the day
Dijksgracht Westzijde (Amsterdamgterdam - I from Haarlem <> _ _ _ _ At mostimes | At most times (
NL Muiderpoort West Nonstop through __Wamngtrack 23 Principal Core 2 Utrecht. E E >=740 >=740 | >=740 >=740 of the day the day
Amsterdam Muiderpoort West A'dam Central Dijksgracht (740 m At most times| At most times (
NL P (Beverwijk <> Utrec| 6.3 Principal | Comprehensiy 2 E E >=740 <740 >=740 | >=740
Gaasperdammerweg agAshsterdam) of the day the day
NL G_aasperdammerweg aansl. (Amsterdam) 18.6 Principal | Comprehensiv 2 E E >=740 <740 >=740 >=740 At most times At most times (
Hilversum of the day the day
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Length Max train length (m)] Max train length (m|  Capacity Capacity
Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
Member| | . . . . . . Type of line Type of of Traction . limiting 740 limiting 740
Line section 2018 (143%5n) buffer locations in| buffer locations by | section the n. of tracks by Traction . .
State 2018 network 2018| tracks 2018 Even Odd Even Odd meters train | meters train
2018 2030 2018 2030 by 2030 | .~ . L U L ; . ;
(km) 2018 direction | direction| direction| direction| operationsin| operations by
2018 2@0
To A'dam ,
waitingtrack at To Adam At most times| At mostimes of
NL HilversumAmersfoort ] waitingtrack at 16.2 Principal | Comprehensiy 2 E E >=740 <740 >=740 >=740
Amersfoort (max 7 of the day the day
m) Amersfoort (740 m
NL AmersfoortApeldoorn 43.7 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL DeventerApeldoorn To Oldenzaal To Oldenzaal 14.8 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
Waitingtrack at Str¢ Waitingtrack at Strg . _ _ _ _
NL DeventerAlmelo (740 m) (740 m) 38.7 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
NL HengeleAlmelo Bufferlocations at Almelo (680 m) an| 14.6 Principal Core 2 E E >=740 >=740 | >=740 | >=740 No No
NL Hengel - Oldenzaal Grens Oldenzaal (740m) 18.2 Principal Core 2 E E >=740 >=740 | >=740 >=740 No No
NL Barendrecht Vork / Barendrecht €aaskperdammerweg agAshsterdam)
NL Barendrecht VVeiRarendrecht Vork Aansl 2.3 Diversionar] Comprehensiyv 1 Kiifhoek > E E >=740 >=740 No No
NL Barendrecht Vork Aargbtterdam Lombardije 0.9 Diversionar] Comprehensiyv 1 GOLJJda/A'dam E E >=740 >=740 No No
NL Rotterdam LombardijBotterdam Zuid 2.9 Diversionar] Comprehensiv 1 E E >=740 >=740 No No
NL IJsselmonde aanddarendrecht Vork 25 Diversionar] Comprehensiy 1 Gouda/A'dam > E E >=740 >=740 No No
NL Rotterdam Zuitlsselmonde aansl. 3.1 Diversionar] Comprehensiyv 1 Kijfhoek E E >=740 >=740 No No
NL Barendrecht aandbarendrecht Vork Aansl 1.8 Diversionar] Comprehensiy 1 K”fhoe'f > E E >=740 >=740 No No
Gouda/A'dam
NL IJsselmonde aan®Barendrecht aansl. 2.4 Diversionar] Comprehensiy 1 Go;ﬁij#ﬁ:kam > E E >=740 >=740 No No
NL Rotterdam Westelijke Split$ogterdam Zuid 6.0 Diversionar] Comprehensiy 2 E E <740 >=740 <740 >=740 ALmosttimes At most times ¢
of the day the day
To Gouda/A'dam| To Gouda/A'dam . .
NL Gouda Rotterdam Westelijke Splitsing waitingtrack Rtng| waitingtrack Rtng (6| 22.1 | Diversionar] Comprehensiy 2 E E <740 >=740 <740 >=740 A m?]stgmes Al mrc])stdtlmes {
(664 m) m) of the day the day
. . | . _ _ At most times| At most times (¢
NL Harmelen aansGouda 20.3 | Diversionar| Comprehensiv 2 E E <740 >=740 <740 >=740 of the day the day
. . . | . _ _ At most times| At most times ¢
NL Breukelen aansluitittarmelen aansl. 8.3 Diversionar] Comprehensiv <740 >=740 <740 >=740 of the day the day
NL Amsterdam Bijlm@&reukelen aansluiting 17.1 | Diversionar Core 4 >=740 >=740 >=740 >=740 No No
NL Amsterdam Bijlm@aasperdammerweg aans 6.8 Diversionar] Comprehensiy >=740 >=740 | >=740 >=740 No No
(Amsterdam)
NL Roosendaal greris Hertogenbosebitrecht Amersfoort
NL Roosendaal greriRoosendaal Buffer + waitingtraq  Buffer + waitingtrac 8.1 Connecting Core 2 E E >=740 >=740 >=740 >=740 At most times At mostimes of
Roosendaal Roosendaal of the day the day
NL RoosendaaBreda aansl. 21.5 | Connecting Comprehensiyv 2 E E >=740 >=740 >=740 >=740 Atmosttimes) At most times ¢
of the day the day
NL Breda aanslTilburg aansl. Buffer Tilburg Buffer Tilburg 25.0 | Connecting Comprehensiy 2 E E >=740 >=740 >=740 >=740 At most timeg At most times ¢
Goederen Goederen of the day the day
NL Tilburg aanslVught aansl. 17.4 | Connecting Comprehensiv 2 >=740 >=740 >=740 >=740 ALmosttimes At most times ¢
of the day the day
NL Vught aansl'sHertogenbosch Diezebrug aa 4.2 Connecting Comprehensiy 2 >=740 >=740 >=740 >=740 No No
'sHertogenbosch Diezebrug advisteren To l_J_trecht/Amersfo« . .
NL g ” Waitingtrack Meterg 17.8 | Connecting Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
Betuweroute aansluiting Zuid track 93
NL | Betuweroute Meterdfisteren Betuweroute 1.8 | Connecting Comprehensiy 2 E E >=740 | >=740 | >=740 | >=740 No No
aansluiting Zuid
Meteren Betuweroute aansluitingMederen . . _ _
NL Betuweroute aansluiting Noord 1.9 Connecting Comprehensiy 2 20222024 new E E <740 <740 >=740 >=740 No No
Utrecht Centradleteren Betuweroute Waitingtrack Waitingtrack . waitingtracks at _ _
NL aansluiting Noord Geldermalsen | Geldermalsen/Metel 27.4 | Connecting Core 2 Geldermalsen/Mete <740 <740 >=740 >=740 No No
NL AmersfoortUtrecht Centraal 20.8 | Connecting Core 2 <740 <740 >=740 >=740 No No
BE Antwerpen NoeMontzen Border
BE Antwerpen Noordier * 26.0 Principal Core 2 E E >=740 >=740 >=740 >=740 Partially durin - Partially during
peak hours peak hours
BE | Lier-Aarschot * 29.0 | Principal Core 2 E E =740 | >=740 | >=740 | >=740 | Prtially durin - Partially during
peak hours peak hours
BE AarschotHasselt * 36.0 Principal Core 2 E E >=740 >=740 | >=740 >=740 Partially durin| Partially during
peak hours peak hours
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Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic
Length Max train length (m)] Max train length (m|  Capacity Capacity
Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
Member| | . . . . . . Type of line Type of of Traction . limiting 740 limiting 740
Line section 2018 (143%5n) buffer locations in| buffer locations by | section the n. of tracks by Traction . .
State 2018 network 2018| tracks 2018 Even Odd Even Odd meters train | meters train
2018 2030 2018 201 2030 by 2030 | .~ . L U S ; . ;
(km) 018 direction | direction| direction| direction| operationsin| operations by
2018 2@0
BE Hasselt Montzen * 64.0 Principal Core 2 E E >=740 >=740 >=740 >=740 Partially durin - Partially during
peak hours peak hours
BE MontzenMontzen Border * 7.0 Principal Core 2 E E >=740 >=740 >=740 >=740 Partially durin - Partially during
peak hours peak hours
BE Antwerpen NooréEssen Border
BE Antwerpen NocrEissen Border * 21.3 | Connecting Core 2 E E >=740 >=740 >=740 >=740 Partially durin - Partially durin
peak hours peak hours
BE Liefkenshoek rail link
BE Antwerpen NocrBundel Zuid * 15.8 | Diversionar] Core 2 E E >=740 >=740 >=740 >=740 Partially duriniPartially during
peak hours peak hours
BE Hasseh Genk Goederen
BE | Y West Driehoek Hasgdink Goederen * 16.0 | Connectind ~ Off TEN 2 E E >=740 | >=740 | >=740 | >=740 | Parially durin partially during
peak hours peak hours
BE Y. Rooierwed@senk Goederen
. . Partially durin| Partially during
* —_ —_ —_ —_ 3
BE Y. Rooierwed@senk Goederen 13.8 | Connecting Off TEN 1 D D >=740 >=740 >=740 >=740 peak hours peak hours
. . . Partially durin| Partially during
* —_ —_ —_ —_ 3
BE Y. Rooierwed@senk Zuid 8.0 Connecting  Off TEN' 1 D D >=740 >=740 >=740 >=740 peak hours peak hours
BE Y BerneauKinkempois
BE | Y Bemeauvisé * 36 | Connecting  Core 2 E E >=740 | >=740 | >=740 | >=740 | Parially durin Partially during
peak hours peak hours
BE | Visé Froidmont * 160 | Connecting  Core 2 E E >=740 | >=740 | >=740 | >=740 | Partially durin partially during
peak hours peak hours
BE | Froidmontkinkempois formation * 2.0 | Connecting  Off TEN 2 E E >=740 | >=740 | >=740 | >=740 | Partially durin Partially during
peak hours peak hours
BE Lier- BE/NL border
. Expected . Partially durin| Partially during
-~ * = = = = A
BE Lier- Mol 32.6 principal Comprehensiyv 2 E E >=740 >=740 >=740 >=740 peak hours peak hours
Expected . Partially durin| Partially during
* —_ —_ —_ —_ 3
BE Mol Hamont border 41.1 principal Comprehensiy 1 D E >=740 >=740 | >=740 >=740 peak hours peak hours
DE Aachen Border BEAIBberhausen West
DE Aachen Border BEA¥achen West 5.4 Principal | Comprehensiyv 2 E E >=740 >=740 >=740 >=740 No No
DE Aachen WesRheydt 515 Principal | Comprehensiyv 2 E E >=740 >=740 | >=740 >=740 No No
DE Rheydt Viersen (Strecke 2550) 16.4 Principal | Comprehensiy 2 E E >=740 >=740 | >=740 >=740 No No
DE Sgg)dt (Gbf)ierserHelenabrunn (Strecke 11.7 | Connecting Off TEN 1 E E >=740 | >=740 | >=740 | >=740 No No
DE ViersenKrefeld 155 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
DE Krefeld MeerbeckOberhausen West 37.6 Principal Off TEN 2 E E >=740 >=740 >=740 >=740 No No
DE Krefeld DuisburgOberhausen West 37.5 | Connecting Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
DE Border NL/DEEmmerichOberhausen West / Ob@sterfeld
pe | Border NL/DEmmerichOberhausen West / 73.6 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 No No
OberhOsterfeld
DE Oberhausen Wédtéhne
DE Oberhausen Wes&iladbeck 14.4 Principal | Comprehensiyv 2 E E >=740 >=740 | >=740 >=740 No No
DE GladbeckRecklinghausen 185 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
DE Recklinghauselvannéickel 7.9 Connecting  Off TEN 1 E E >=740 >=740 >=740 >=740 No No
DE RecklinghauseRlamm 45.6 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
DE Lunen Dortmund 8.9 Connecting Core 2 E E >=740 >=740 >=740 >=740 No No
DE Hamm Léhne (Strecke 2990) 92.2 Principal Core 2 E E >=740 >=740 | >=740 | >=740 ngﬁ!'ﬁg{:’g No
DE Hamm Loéhne (Strecke 1700) 91.0 | Diversionar Core 2 E E >=740 >=740 | >=740 >=740 No No
DE Border NL/DBad BentheiirLdhne
. N - _ _ _ _ Partially durin
DE Border NL/DBad Benthein®snabriick 77.0 Principal Core 2 E E >=740 >=740 >=740 >=740 peak hours No
DE Osnabrick 6hne 47.2 Principal Core 2 E E >=740 >=740 | >=740 >=740 No No
DE Léhné Wunstorf
DE Léhne Minden (Strecke 2990) 21.0 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE Léhne Minden (Strecke 1700) 20.9 | Diversionar Core 2 E E >=740 >=740 >=740 >=740 No No
DE Minden Haste 36.1 Principal Core 2 >=740 >=740 | >=740 >=740 Partially durin No
peak hours
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Study on Capacity Improvement of the R ail Freight Corridor North Sea -Baltic
Length Max train length (m)| Max train length (m Capac_ity Capac_ity
M Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
ember| | . . . . . . Type of line Type of of Traction . limiting 740 limiting 740
State LI SEEon 2003 (Ee L 21) buffer;aclzuons )| Lowiites Iz%csa(;lons 7 Sggti%n 2018 network 2018| tracks L zo(f);z)acks B 2018 '|t')ract|on Even Odd Even Odd meters train | meters train
2018 j AUEY direction | direction| direction| direction| operationsin| operations by
(km)
2018 2@0
DE Haste Wunstorf 6.9 Principal Core 2 E E >=740 >=740 >=740 >=740 Partially durin No
peak hours
DE WilhelmshavérmBremen
DE WilhelmshaveSande 154 Principal Core 1 D E >=740 >=740 >=740 >=740 No No
DE Sande Oldenburg 45.0 Principal Core 2 D E >=740 >=740 >=740 >=740 No No
DE OldenburgBremen 44.4 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE BremerhaverBremeii Wunstorf
DE BremerhaverBremen 72.7 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE BremenWunstorf 100.8 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE WunstofHannovetinden/Hannover HdMagdeburg
DE WunstorfHannovelinden (Strecke 1750) 22.8 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE Hannovelrinden Lehrte (Strecke 1750) 20.5 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE WunstorfHannover Hbf (Strecke 1700) 21.4 | Diversionar Core 2 E E >=740 >=740 >=740 >=740 No No
DE Hannover HbEehrte (Strecke 1730) 16.3 | Diversionar] Core 2 E E >=740 >=740 | >=740 >=740 No No
DE Lehrte GroR3 Gleidingen 36.7 Principal Core 2 E E >=740 >=740 | >=740 >=740 No No
DE Lehrte Fallersleben 52.9 | Connecting Core 2 E E >=740 >=740 >=740 >=740 No No
DE GrolR3 GleidingeMagdeburg 91.3 Principal Core 2 E E >=740 >=740 | >=740 >=740 ngﬁlﬁgﬁﬂn No
DE Braunschweidrallersleben 20.5 | Connecting Comprehensiy 1 E E >=740 >=740 >=740 >=740 No No
DE Hamburg Magdeburg
DE ;'?2”8*)’“@*a”Sbrucmamb“@*arb“rg (Streck 5.7 | Principal | Comprehensi| 2 E E >=740 | >=740 | >=740 | >=740 No No
DE Hamburg SiidHamburgarburg 6.9 Principal Off TEN 2 E E >=740 >=740 >=740 >=740 No No
DE Hambur@illwerderHamburglarburg 16.5 | Connecting Core 2 E E >=740 >=740 >=740 >=740 No No
DE Hamburglarburg Stelle (Strecke 1280/1284) 11.0 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE Hamburgdarburg Stelle (Strecke 1720) 11.2 | Connecting Core 2 E E >=740 >=740 >=740 >=740 No No
DE Stelle Uelzen (Strecke 1720) 65.3 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE Stelle Liuneburg (Strecke 1153) 24.9 Principal Core 1 E E >=740 >=740 >=740 >=740 No No
DE Uelzen VeerRen 3.4 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
DE VeerRenStendal 104.2 Principal | Comprehensiy 1 2 E E >=740 >=740 >=740 >=740 No No
DE Stendal Magdeburg 61.2 Principal | Comprehensiy 2 E E >=740 >=740 >=740 >=740 No No
DE MadgeburgBerlilSaarmund
DE | MagdeburgSaarmund 113.0 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 Pzret::("{]glj‘rg” No
DE MadgeburgRoR3lati Falkenberg
DE MagdeburgRol3lau 56.9 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE RoRlau Falkenberg 83.9 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE FalkenbergKnappenrodédorka Border DE/PL
DE FalkenbergKnappenrode 81.6 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE Knappenrodddorka Border DE/PL 54.5 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE FalkenbergCottbu$ Horka
DE FalkenbergCottbus 79.1 | Diversionar| Off TEN 2 E E >=740 >=740 >=740 >=740 No No
DE CottbusHorka 74.6 | Diversionar] Comprehensiy 1 D D >=740 >=740 | >=740 >=740 No No
DE RofRlau Berlin Frankfurt (OdeBorder DE/PL
DE RoRlay Saarmund 83.0 | Diversionar| Comprehensiy 2 E E >=740 >=740 | >=740 >=740 No No
DE SaarmundGrinauer Kreuz 31.0 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE Griunauer KreuBerlindWuhlheide 6.2 Principal Core 2 E E >=740 >=740 >=740 >=740 No No
DE BerlinGenshagener HeideroRRbeeren 9.7 Connecting Core 1 E E >=740 >=740 >=740 >=740 No No
DE | BerlinuhlheideFrankfurt (GBorder DE/PL 745 | Principal Core 2 E E >=740 | >=740 | >=740 | >=740 nggjl‘("{]gl;‘rg” No
DE FalkenbergRiesa Bad SchandaBorder CZ/DE
DE FalkenbergRiesa 97.8 Principal Off TEN 2 E E >=740 >=740 >=740 >=740 No No
DE Riesa Bad SchandaBorder CZ/DE 30.5 Principal Core 2 E E >=740 >=740 >=740 >=740 Pzgﬁllﬁgfgn No
DE Terminal at Frankurt (Oder)
DE | Frankfurt (Oder) Pierminal Frankfurt (Oder] 1.7 | Connectind Off TEN | 1 E E >=740 | >=740 | >=740 | >=740 No No
DE Terminal at Berlin Westhafen
DE BerlinlWuhlheideBerliAVioabit 20.2 | Connecting Core 2 E E >=740 >=740 >=740 >=740 No No
DE BerlilVioabit BerlirHamburger und Lehrter B 2.3 Connecting  Off TEN 1 D D >=740 >=740 >=740 >=740 No No
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Study on Capacity Improvement of the R ail Freight Corridor North Sea -Baltic
Length Max train length (m)| Max train length (m Capac_ity Capac_ity
M Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
ember| | . . . . . . Type of line Type of of Traction . limiting 740 limiting 740
State LI SEEon 2003 (Ee L 21) buffer;aclzuons )| Lowiites Iz%c3a(;|ons 7 Sggti%n 2018 network 2018| tracks L zo(f);z)acks B 2018 '|t')ract|on Even Odd Even Odd meters train | meters train
2018 j AUEY direction | direction| direction| direction| operationsin| operations by
(km)
2018 2@0
PL Border DE/RIP o0 z nTer&pol (Border PL/Belorussia)
PL Kunowice (Border DE/R2epin 17.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Rzepin Chlastawa 78.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL ChlastawaPozna G- rczyn 73.6 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL PoznaE-PBozra@&nSt ar o( 2.7 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Pozna & St-Ronagakta SP8 1.2 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL PoznaE& -Pokeeywnod n k a 2.6 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL PokrzywnoPozna E Fr anowo 4.9 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Pozna & Frawawaon P+ A 5.8 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL |Swar«dd cz G§- wny 211.0 i’r‘fr’]i‘i:;‘;? Core 2 2 E E >=740 | >=740 | >=740 | >=740 No No
PL Gowi ¢ z-Pl@@ncjwn y 3.5 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL PlacencjaSkierniewka 1.9 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL PlacencjaSkierniewka 14.7 Principal Core 2 2 E E >=740 >=740 | >=740 >=740 No No
PL SkierniewkeSkierniewice 1.6 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL SkierniewiceMarkow 9.3 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL SkierniewiceMarkow 15.8 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Markéw Czachéwek Zachodni 39.7 Principal Core 2 2 E E >=740 >=740 | >=740 >=740 No No
PL Czachowek Zachodbzachéwek Wschodni 2.8 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Czachowek Wschodhia Fwi ny ( Pi 29.3 Principal Core 1 1 E E >=740 >=740 >=740 >=740 No No
PL PilawaP o wa Ue 58.4 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Powalek - w 3.4 Principal Core 2 2 E E >=740 >=740 | >=740 | >=740 No No
PL Guk-Bwagdga Podl aska 524 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Biaga -Madlaszlkaicze 28.7 Principal Core 2 2 E E >=740 >=740 | >=740 | >=740 No No
PL Ma § a s zEerespolz e 7.7 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL TerespolTerespol (Boder PL/Belorussia) 2.4 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Pilawa Trakiszki (Border PL/LT)
L pi Expected _ _ _ _
ilawa Krusze 56.6 principal Off TEN 1 1 E E >=740 >=740 >=740 >=740 No No
PL |KruszeTguszcz 41 i’:iﬂif;‘;? Off TEN' 1 1 E E <740 <740 | <740 | <740 No No
PL |T§uskicazgy st ok 139.5 'f)’:ﬁif;g? Core 2 2 E E <740 <740 | >=740 | >=740 No No
PL |Bi agEgkok 103.4 i’:ﬁfg‘ﬂ Core 1 2 E E <740 <740 | >=740 | >=740 No No
PL E & ®lecko 28.5 Principal Core 1 2 D E <740 <740 >=740 >=740 No No
PL Olecke (Gw) 16.5 Principal Core 1 2 D E <740 <740 >=740 >=740 No No
PL (Gw) Papiernia 20.7 Principal Core 1 2 D E <740 <740 >=740 >=740 No No
PL PapierniaSuwa g k i 5.7 Principal Core 1 2 D E <740 <740 >=740 >=740 No No
PL S u w aTgakiszki 25.7 Principal Core 1 2 D E <740 <740 >=740 >=740 No No
PL TrakiszkiTrakiszki (Border PL/LT) 3.4 Principal Core 1 2 D E <740 <740 >=740 >=740 No No
PL P o0 z nStafF Staw
PL (Pozna® Gg. YPdz n a&SE aK 5.6 Diversionar]  Off TEN 2 2 E E <740 <740 <740 <740 No No
PL PoznaE-Komkesiny 8.6 Diversionar]  Off TEN' 2 2 E E <740 <740 <740 <740 No No
PL Kérnik Solec WIkp. 32.8 | Diversionar| Off TEN 2 2 E E <740 <740 <740 <740 No No
PL Solec WIkpJarocin 16.6 | Diversionar] Off TEN' 2 2 E E <740 <740 <740 <740 No No
PL Jarocin Franklinéw 26.7 | Diversionar| Off TEN 2 2 E E <740 <740 <740 <740 No No
PL FranklinbwStary Staw 15 Diversionar] Off TEN' 1 1 E E <740 <740 <740 <740 No No
PL Rzepin Skierniewice
PL Rzepin Jerzmanice Lubuskie 6.6 Diversionar] Comprehensiy 1 1 E E <740 <740 >=740 >=740 No No
PL Jerzmanice Lubuski2z e r wi e Es k 50.0 | Diversionar| Comprehensiy 2 2 E E <740 <740 >=740 >=740 No No
PL Czer wiGg@&gk w 67.5 | Diversionar| Comprehensiy 2 2 E E <740 <740 >=740 >=740 No No
PL G g o gLesano 46.8 | Diversionar| Off TEN 2 2 D D <740 <740 <740 <740 No No
PL LeszneKNk ol e wo 11.9 | Diversionar] Off TEN 2 2 D D <740 <740 <740 <740 No No
PL K N k o0 {0suszo 56.3 | Diversionar| Off TEN 2 2 D D <740 <740 <740 <740 No No
PL Osusz Durzyn 5.3 Diversionar]  Off TEN' 2 2 D D <740 <740 <740 <740 No No
PL Durzyn Ostrow Wielkopolski 26.3 | Diversionar| Off TEN 2 2 E E <740 <740 <740 <740 No No
PL Ostréw WielkopolsBiajewniki 96.3 | Diversionar| Off TEN 2 2 E E <740 <740 <740 <740 No No
PL Gajewnik Retkinia 37.5 | Diversionar Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL RetkiniaG- d ¥ Kal i ska Tow 1.8 Diversionar] Core 2 2 E E >=740 >=740 >=740 >=740 No No
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Study on Capacity Improvement of the R ail Freight Corridor North Sea -Baltic
Length Max train length (m)| Max train length (m Capac_ity Capac_ity
M Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
ember| | . . . . . . Type of line Type of of Traction . limiting 740 limiting 740
State LI SEEon 2003 (Ee L 21) buffer;aclzuons )| Lowiites Iz%csaélons 7 Sggti%n 2018 network 2018| tracks L zo(f);z)acks B 2018 '|t')ract|on Even Odd Even Odd meters train | meters train
2018 j AUEY direction | direction| direction| direction| operationsin| operations by
(km)
2018 2@0
PL |G- d¥ Kal i sGa ¥T cOvhaorj an 5.2 | Diversionar Core 2 2 E E >=740 | >=740 | >=740 | >=740 No No
PL |G- d¥ Ghdajfnyl ech- w 8.0 | Diversionar Core 2 2 E E >=740 >=740 | >=740 | >=740 No No
PL G-d¥ GGeghk- wek 9.3 Diversionar, Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Ga § k -Kaluski 7.2 Diversionar Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Koluszki Skierniewice 39.3 | Diversionar Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL | Go wiWarszawaGu k - w
= . . N Expected _ _ _ _
PL Gowi cz-Wag swraywa GogN 69.9 di : Core 2 2 E E >=740 >=740 >=740 >=740 No No
iversionarn
Y . o Expected _ _ _ _
PL War s z a waWaGosjzNebvka G - 14 di : Core 2 2 E E >=740 >=740 | >=740 >=740 No No
iversionary
PL \évg‘ ; ‘?’Ez E ‘é"a GG -Wanszawdl o w ¢ 9.2 | Diversionarf  Core 2 2 E E >=740 | >=740 | >=740 | >=740 No No
PL War s z awa-Waszaw@&Praga 4.0 Diversionar Core 2 2 E E <740 <740 >=740 >=740 No No
PL Warszawa Targowdar s zawa Mi 1.2 Diversionar; Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL War s z a wa-Wslrszawa &/§chagnia T 1.6 Diversionar] Core 2 2 E E <740 <740 >=740 >=740 No No
pL | Warszawa Wschodnia TWWarszawa 3.9 | Diversionarf  Core 1 1 E E <740 <740 | >=740 | >=740 No No
Rembertéw
PL Warszawa Rembert®&wt oj ad § a 27.3 | Diversionar Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL St 0j-Mid@&Gsak Mazowi ecki 1.6 Diversionar] Core 2 2 E E >=740 >=740 | >=740 >=740 No No
PL Mi Es k MeSedicei e c ki 52.1 | Diversionar Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL SiediceGu k - w 27.8 | Diversionar Core 2 2 E E >=740 >=740 | >=740 >=740 No No
PL Warszawa Pragdr usze (Tguszcz)
PL | Warszawa Pragaegionowo 151 | xpected Core 3 3 E E >=740 | >=740 | >=740 | >=740 No No
iversionary
PL | LegionoweKrusze 32.7 d'.EXpe.Cted Off TEN' 1 1 E E <740 <740 | <740 | <740 No No
iversionary
PL SkierniewiceNar szawa Gg:-wna Towar ow
PL SkierniewicdPruszkow 50.0 | Diversionar Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL PruszkowJdzefinbw Podg 3.4 Diversionar] Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL War szawa Gg -JézefmowT o w ¢ 5.2 Connecting  Off TEN 2 2 E E >=740 >=740 >=740 >=740 No No
pL |Warszawa Gg-Waeras zZloowe 1.1 | Connecting Off TEN 2 2 E E >=740 | >=740 | >=740 | >=740 No No
Towarowa
PL Bi agiyvotko gk a
PL |Bi agpskoBka | 41.2 | Connecting Comprehensiy 1 1 E E <740 | <740 | >=740 | >=740 No No
PL P o z hEdK
PL P oz na & -Kabynitao wo 7.9 Diversionar] Comprehensiyv 2 2 E E <740 <740 >=740 >=740 No No
PL KobylnicaMogilno 63.9 | Diversionar| Comprehensiy 2 2 E E <740 <740 <740 <740 No No
PL Mogilne Gniewkowo 35.4 | Diversionar| Comprehensiy 2 2 E E >=740 >=740 >=740 >=740 No No
PL Gniewkowol or uE Wsch-d 15.2 | Diversionar] Comprehensiyv 2 2 E E >=740 >=740 >=740 >=740 No No
PL Tor uE -Weszeh - d 353.0 | Diversionar] Comprehensiy 2 2 E E <740 <740 >=740 >=740 No No
PL E & Korsze 98.8 | Diversionar| Comprehensiy 1 1 D E <740 <740 >=740 >=740 No No
PL Wr ocgaw-WBroeadgh-ww Gg - wny
PL [Wrocdaw-Wroacdhhww GJ - w| 2.4 | Connecting Core | 2 2 E E <740 | <740 | >=740 | >=740 No No
PL Bielawa Dolna (Border DE/RiWorzno Szczakowa
PL Bielawa Dolna (Border DENRI) g | i ni € 12.9 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Wi gl iMi ig&ko wi c e 62.1 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Mi § k deghiae 9.5 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL LegnicaWROCGAW NOWY DW¢ 58.2 Principal Core 2 2 E E >=740 >=740 | >=740 | >=740 No No
PL Wr ocgaw W wy gaw- rMuc 1.9 Principal Core 2 2 E E >=740 >=740 >=740 >=740 No No
PL Wrocgaw-Wueh®pbdwrSt ad 3.4 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL WrocgawWSoagdawnBr och 8.0 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Wr oc g a w-Siechmica h - w 6.6 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL SiechnicaCz er ni ca Wrocga 6.9 Principal Core 1 1 E E <740 <740 >=740 >=740 No No
PL Czernica-MWlocczj aMistkas 5.2 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Jel cz MBiigsoksuzpyiccee Og a 17.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Bi skupi c@pol©@rasrowikei e 54.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Opole Groszowicstrzelce Opolskie 28.8 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Strzelce Opolskieaczyna 22.1 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL PaczynaPyskowice 5.2 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL PyskowiceGl i wi ce Gabifdy 6.1 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Gliwi celiwkabridy 5.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
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Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic
Length Max train length (m)] Max train length (m|  Capacity Capacity
Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
Member| | . . . . . . Type of line Type of of Traction . limiting 740 limiting 740
Line section 2018 (143%5n) buffer locations in| buffer locations by | section the n. of tracks by Traction . .
State 2018 network 2018| tracks 2018 Even Odd Even Odd meters train | meters train
2018 2030 2018 2030 by 2030 | .~ . L U S ; . ;
(km) 2018 direction | direction| direction| direction| operationsin| operations by
2018 2@0
PL Szobiszowiedsliwice Port 1.8 Connecting Off TEN 2 2 E E <740 <740 >=740 >=740 No No
PL Gliwice Szobiszowice 0.9 Connecting Off TEN 2 2 E E <740 <740 >=740 >=740 No No
PL GliwiceGl i wice SoSnica 0.9 Connecting Off TEN 2 2 E E <740 <740 >=740 >=740 No No
PL Gliwice Zabrze Biskupice 13.6 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Zabrze BiskupicBytom 6.8 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Bytom Chorzéw Stary 6.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Chorzéw Stari at owi ce Szop 12.1 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL SzabelnisKat owi ce Szopi e 1.4 Principal Core 1 1 E E <740 <740 >=740 >=740 No No
PL Kat owi ce Sz o BtawiskaiPadg 9.7 Principal Core 1 1 E E <740 <740 >=740 >=740 No No
PL Stawiska Pod@tawiska Podg 0.5 Principal Core 1 1 E E <740 <740 >=740 >=740 No No
PL StawiskaMy s Jowi c e 1.8 Principal Core 1 1 E E <740 <740 >=740 >=740 No No
PL My s § eSmdba&lnia 3.3 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL My s § eDagiucgeo s zy n 9.4 Principal Core 2 2 E E <740 <740 >=740 >=740 No No
PL Jaworzno SzczakowadBEjugoszyn 1.9 Principal Off TEN 1 1 E E <740 <740 <740 <740 No No
PL Dg u g os zSosnowreo Magzki 1.9 Principal Off TEN 1 1 E E <740 <740 <740 <740 No No
PL Sosnowiec Maczosnowiec Maczki 1.1 Principal Off TEN 2 2 E E <740 <740 <740 <740 No No
PL Sosnowiec Maczaworzno Szczakowa 2.0 Principal Off TEN 1 1 E E <740 <740 <740 <740 No No
PL | Jaworzno Szczakow@akéw Mydintki 475 i’r‘iﬂi‘fgj‘? Core 2 2 E E <740 <740 | >=740 | >=740 No No
PL | KrakéwMydiniR o d g i Ue * * 33.2 i’r‘iﬂi‘fgj‘? Core 2 2 E E <740 | <740 | >=740 | >=740 No No
PL | Pod §Medyka Gr.p. * 239.9 i’r‘iﬂi‘fgj‘? Core 2 2 E E <740 | <740 | >=740 | >=740 No No
PL Krakow MydInikP o d g nn U e
PL | Krakow Mydinikr a k *%v G . 7.475 ifiﬂiic;‘;f comprehensiv| 2 2 E E <740 | <740 | <740 | <740 No No
. - Expected .
PL Krak iRo &gt Ue 18.403 principal comprehensiy| 2 24 E E <740 <740 <740 <740 No No
PL Wr o d Qpole
PL Wr ocgaw-SBvwidicdha- \at ar 6.6 Diversionar] Core 2 2 E E <740 <740 >=740 >=740 No No
PL Swinta -Badgar zyna 31.5 | Diversionar Core 2 2 E E <740 <740 >=740 >=740 No No
PL Brzeg Opole Groszowice 43.7 | Diversionar Core 2 2 E E <740 <740 >=740 >=740 No No
PL Wr o ¢ BrzegDolny
PL Wrocgaw Nwwy gaw- rGNd 1.3 Connecting  Off TEN 2 2 E E >=740 >=740 >=740 >=740 No No
PL Wr oc §awwrGNadg aww Ku Fni 1.8 Connecting  Off TEN' 2 2 E E <740 <740 >=740 >=740 No No
PL Wr o c g a wBraégiDolmyi Kk i 23.1 | Connecting Comprehensiy 2 2 E E <740 <740 >=740 >=740 No No
PL Wr ocKBHiwwy WrocdawsKkie
PL Wr oc §awwrGNadg aw Zac h g 5.4 Connecting  Off TEN' 1 1 E E <740 <740 >=740 >=740 No No
PL Wr oc §aw-KNatcyh oWrnoic § a w 15.2 | Connecting Off TEN 2 2 E E <740 <740 >=740 >=740 No No
PL Sosnowiec MaczBos nowi ec Pogudni owy
PL Sosnowiec MaczBosnowiec Kazimierz SKZ 3.7 Connecting  Off TEN 1 1 <740 <740 >=740 >=740 No No
PL | Soonowies Kazimierz SiGtisnowlec Kazimig 1.0 | Connecting Off TEN' 1 1 >=740 | >=740 | >=740 | >=740 No No
pL | Sosnowiec Kazimierz SiGIsnowiec 9.1 | Connecting Off TEN 1 1 E E <740 | <740 | >=740 | >=740 No No
Pogudni owy
PL Sosnowiec MaczRiNbr owa G-rnicza Towar owa
PL Sosnowiec MaczKiorota 2.6 Connecting  Off TEN' 2 2 E E <740 <740 <740 <740 No No
PL DorotaDNbr owa G-rnicza 12.3 | Connecting Off TEN' 2 2 E E <740 <740 <740 <740 No No
Cz
Ccz Praha-Pbiah@aR Hol egovi 5.2 Principal | Comprehensiy 2 2 E E <740 <740 >=740 >=740 At most timeg At most times ¢
of the day the day
Ccz Praha H®redhaviBudene 15 Principal | Comprehensiy 2 2 E E <740 <740 >=740 >=740 At most timeg At most times ¢
of the day the day
Ccz Pr aha by n/€ltavou 22.1 Principal | Comprehensiy 2 2 E E <740 <740 >=740 >=740 Atmosttimes) At most times ¢
of the day the day
Ccz Kralupy n/VitavoNelahozeves 5.4 Principal | Comprehensiy 2 2 E E <740 <740 >=740 >=740 At most timeg At most times ¢
of the day the day
Ccz Nelahozeved ovosice 52.5 Principal | Comprehensiy 2 2 E E <740 <740 >=740 >=740 At most timeg At most times ¢
of the day the day
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Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic
Length Max train length (m)| Max train length (m{  Capacity Capacity
Issues at waitin@r | Issues at waitingr of . T B Expected changes i . Expected AU ATE ESELS UL
Member| | . . . . . . Type of line Type of of Traction - limiting 740 limiting 740
Line section 2018 (143%5n) buffer locations in| buffer locations by | section the n. of tracks by Traction . .
State 2018 network 2018| tracks 2018 Even Odd Even Odd meters train | meters train
2018 2030 2018 2030 by 2030 | .~ . L U S ; . ;
(km) 2018 direction | direction| direction| direction| operationsin| operations by
2018 2@0
. — . At most times At most times (
2 = =
Ccz LovosiceD N | n hl .n. 44.6 Principal | Comprehensiy 2 2 E E <740 <740 >=740 >=740 of the day the day
2 . . At most times At most times ¢
2 2 = =
Ccz DNI ADMII2m.Prost Sedn 3.3 Principal | Comprehensiyv 2 2 E E <740 <740 >=740 >=740 of the day the day
, . At most times| At most times ¢
2 = =
Ccz DNI n Pr ostate SarderrGermapy ¢ 8.1 Principal Core 2 2 E E <740 <740 >=740 >=740 of the day the day
Ccz Praha-Pbialh@RVysol any 1.2 Diversionar] Core 1 1 E E <740 <740 >=740 >=740 Yes Yes
cz Praha VBrsaHanhly. Pol er 8.6 Diversionar] Core 2 2 E E <740 <740 >=740 >=740 Yes Yes
cz Praha H-Lpsah/leabemi c e 20.5 | Diversionar] Core 2 2 E E <740 <740 >=740 >=740 Yes Yes
Ccz Lysan/LaberBPst 2 n/ L St Se 93.5 | Diversionar Core 2 2 E E <740 <740 >=740 >=740 A most timeg At most times ¢
of the day the day
CZ |Pstz ntnn|stnsewkiooh od 25.8 | Diversionarl  Core 2 2 E E <740 | <740 | >=740 | >=740 | ALMmosttimes Amosttimes ¢
’ ‘ of the day the day
- . . . At most times| At most times ¢
2 i = =
Ccz DNI n viDAHddh drro.st S 2.8 Diversionar; Core 1 1 E E <740 <740 >=740 >=740 of the day the day
. , . . _ _ At most times| At most times (¢
Ccz Praha-PrialheaR Mal egi ce 3.9 Connecting Core 1 1 E E <740 <740 >=740 >=740 of the day the day
. . . _ _ At most times| At most times ¢
cz Praha AHNalaehdpi cHo st i va 3.9 Connecting Core 1 1 E E <740 <740 >=740 >=740 of the day the day
CZ |Praha -RosthiavaédSznnyv 4.8 | Connecting Core 2 2 E E <740 <740 >=740 | >=740 | ALMostlimes Atmosttimes ¢
of the day the day
LT
LT Trakiszki (Border PLANIpckava 14.3 Principal | Comprehensiy 1 D E >=740 >=740 >=740 >=740 No No
LT MockavaGe g t 0 K aj 7.5 Principal | Comprehensiy 1 D E >=740 >=740 >=740 >=740 No No
LT Ge g t- K &a '[ O RlIda 57.0 Principal | Comprehensiy 1 D E >=740 >=740 >=740 >=740 No No
LT Kaz | GKdrdasg a 36.8 Principal Core 1 D E >=740 >=740 >=740 >=740 No No

Source: Contractor based on consultation with the Infrastructure Managers: Note:

the extension to Medyka

analysis

was not part of the RFC NS

* 740 m trains in Belgium are allowed outside peak hours (6

-Bin 2018 ; *** The expected principal lines Krakéw Mydiniki

i Krak-w Gg.

-9am/16 -19 pm) during Peak hours train length is limited to 650m
planned t

andi Roa§n e Ggr e

currently

; ** Albeit included in the scope of the study,

o be

uisgly dheyfwere exgudes! freemrthg e r

traffic
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Study on Capacity Improvement of

the R ail Freight Corridor North Sea

- Baltic

Handover

Member| stations/marshalling Type of cﬁligglf; Traction| Traction| Max train length Max train length
State yards/waitingpuffer network 2018 2018 2018 2030 (m) 2018 (m) 2030
locations
Handover stations
NL Maasvlakte West + W¢ Core 36 E E >=740 >=740
NL Maasvlakte (Oost) Core 13 E E >=740* >=740*
NL Europoort Core 4 E E >=740* >=740*
NL Botlek Core 6 E E <740 <740
NL Pernis Core 4 E E <740 <740
NL Waalhaven Zuid Core >10 E E >=740* >=740*
NL Beverwijk Comprehensiyv 2 E E >=740 >=740
nL | Amsterdam Core 3 E E >=740 >=740
Houtrakpolder
NL Amsterdam Westhavel Core E E >=740 >=740
>= 740/ <740 >= 740/ <740
NL Amersfoort (car termin Core 6 E E (<740 direction (<740 direction
Amsterdam) Amsterdam)
NL Almelo Core 4 E E <740 <740
Side tracks
NL Roosendaal Core 4 E E >=740* >=740*
NL Breda Comprehensiy 1 E E >=740 >=740
NL Tilburg Goederen Comprehensiy 1 E E <740 <740
NL Geldermelden/Meterer| Core 2 E E <740 >=740
. >= 740/ <740 >= 740/ <740
NL Qﬂfsefsp:c?(r)t (waiting Core 2 E E (<740 direction (<740 direction
Amsterdam) Amsterdam)
N | Rotterdam Noord Comprehensiy 1 E E <740 <740
Goederen
NL Rotterdam Central Comprehensiv 1 E E >=740 >=740
NL Stroe Core 1 E E >=740 >=740
NL Deventer Goederen Core 5 E E >=740 >=740
NL Almeldpuffertrack Core 4 E E <740 <740
NL Oldenzaal Core 3 E E >=740 >=740
Antwerpen Marhalling
BE - - - - - -
Yard
ge | Antwerpen Haven Off TEN' 15 E E >=740 >=740
Bundel A1
Be | Antwerpen Haven Off TEN' 16 E E <740 <740
Bundel B3
AntwerpeHaven
BE bundelrl)?,erendrecht Off TEN' 21 D D >=740 >=740
BE | Antwerpen Haven Off TEN' 8 D D >=740 >=740
bundel Buitenschoor
Antwerpen Haven
BE BundeIpOudendijk 1 Off TEN' 10 D D >=740 >=740
BE | Antwerpen Haven Off TENT 17 D D <740 <740
Bundel Oorderen
ge | Antwerpen Haven Off TEN' 14 D D <740 <740
Bundel Angola
BE Antwerpen Bundel Zui|  Off TENC 5 E E >=740 >=740
ge | AntwerpeBchijnpoort | g ey 10 E E >=740 >=740
Bundel Q
BE Genk Goederen Off TEN 17 E E >=740 >=740
BE KinkempoiRéception Off TEN 36 E E >=740 >=740
BE Bressoux Off TEN' 36 E E >=740 >=740
DE Wilhelmshaven Core D E >=740 >=740
DE Maschen Rbf Core 11 E E >=740 >=740
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Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic
Handover Number
Member| stations/marshalling Type of of tracks Traction| Traction| Max train length Max train length
State yards/waitingpuffer network 2018 2018 2018 2030 (m) 2018 (m) 2030
locations
DE Hamburg Sud Off TEN >=740 >=740
DE 2;%@22%% Core 1 E E >=740 >=740
DE Bremen Rbf Core 3 E E >=740 >=740
DE g[t])grhause@sterfeld Comprehensiyv 5 E E >=740 >=740
DE Oberhausen West Core 9 E E >=740 >=740
DE Duisburg Ruhrort Hafe]  Off TEN' E E >=740* >=740*
DE Duisburglafen Off TEN' D D >=740* >=740*
DE Rheinhausen Comprehensiv 6 E E >=740 >=740
DE Duisburgiochfeld Sid Core 7 D D >=740* >=740*
DE KrefeldJerdingen Comprehensiy 3 E E >=740 >=740
DE WanneEickel Core 2 E E >=740 >=740
DE Dortmunébereving Core 2 E E >=740 >=740
DE Seelze Rbf Core 2 E E >=740 >=740
DE Hannoverinden Core 2 E E >=740 >=740
DE Lehrte Core 35 E E >=740 >=740
DE Fallersleben Core 3 E E >=740 >=740
DE Braunschweig Rbf Core 3 E E <740 <740
DE Beddingen Off TEN 2 E E >=740 >=740
DE MagdeburBothensee Core 1 E E <740 <740
DE Magdebur§udenburg Core 4 E E >=740 >=740
DE GrolRbeeren Comprehensiv 1 E E >=740 >=740
DE Seddin Comprehensiy 9 E E >=740 >=740
DE DresdenFriedrichstadt Core 4 E E >=740 >=740
pe | Berlin Hamburgerund) o e D D >=740* >=740*
Lehrter Bf
DE Frankfurt (Oder) Pbf Core 6 E E <740 <740
PL Jaworzno Szczakowa Core 8 (27) E E >=740 >=740
PL [GNdKki Core 2(3) E E >=740 >=740
PL Gliwice Core 14 (24) E E >=740 >=740
PL Gliwice (port) Off TEN 24 E E <740 >=740
PL KNty Wrocg Off TEN 21 E E >=740 >=740
PL [Stara WieS Core 2(3) E E >=740 >=740
PL Pruszkow Core 8 (4) E E >=740 >=740
PL SosnowieR 0 g udn Core 2(3) E E <740 >=740
pL (Warszawa G| g 9(17) E E >=740 >=740
Towarowa
PL G-dT¥ Ol ech Core 24 (56) E E >=740 >=740
PL Magaszewic Core 1(4) E E >=740 >=740
PL Sok-gka Comprehensiyi 4 (4) E E >=740 >=740
PL Pozna® Fr a Core 8 (45) E E >=740 >=740
PL Swar zndz Core 6 (5) E E >=740 >=740
PL Brzeg Dolny Comprehensiy 1 (1) E E <740 >=740
PL ? Nbrowa G- | oyrey 4 (20) E E >=740 >=740
owarowa
CZ PrahdUh S2 nNDv e Core 7 E E >=740 >=740
Ccz Lovosice Comprehensiyv 11 E E >=740 >=740
Ccz Usti nad Labem Comprehensiyv 10 E E <740 >=740
Ccz DN| 2 n Comprehensiyv 7 E E <740 >=740
Ccz MRl n2 Kk Core 7 E E >=740 >=740
LT Mockava Comprehensiy 7 D E >=740* >=740*
LT |Gegtokai Comprehensiy 8 D E >=740 >=740
LT Kaunas Core 3 D E >=740* >=740*

Source: Contractor based on consultation with the Infrastructure Managers

constraints

; Notes: * Affected by capacity
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Study on Capacity Improvement of

the R ail Freight Corridor North Sea

- Baltic

Member _ . _ Numbe( of Elect_rifigd Electrifigd EIec_trified accgssibility a Elegtrified accgssibility a Ma>§ train Ieng_th [longes Ma>§ train Ieng.th [longes
State Terminal Handover station Type of node in 201 tracks in accgssm?lllty at accgssmlllty at Ioadlng/gnloadlng track(g loading/unloading track(g Ioadmg/unlqadmg track(s Ioadln.g/unloadlng track(y
2018 terminal in 2018 terminal by 203( in 2018 by 2030 in m] in 2018 in m] by 2030
NL Defensie Almelo
NL Grindhandel Dollegoor Almelo
Openbare Lasaeh losplaats
NL (pﬂblic loading and lE)nloading facilities Almelo (track 14)
NL Van Merksteijn Almelo
NL Kolb (Delden) Bad Bentheim
NL PON Leusden Amersfoort
NL AVI West Amsterdam Houtrakpolder
NL De Rietlanden (Afrikahaven) Amsterdam Houtrakpolder
NL De Rietlanden (Amerikahaven) Amsterdam Houtrakpolder
NL Ter Haak Amsterdam Houtrakpolder
NL Cotterel (Vlothaven) Amsterdam Westhaven
NL EuroTank Amsterdam Amsterdam Westhaven
NL Igma Cargill Amsterdam Westhaven
NL Koopman Car Terminal Amsterdam Westhaven
NL NooreEuropees Wijnopslag Bedrijf (N\ Amsterdam Westhaven
Openbare Laaeh losplaats
NL (pFL)Jinc loading amloading faciities) | AMSterdam Westhaven
NL Overslagbedrijf Amsterdam (OBA) Amsterdam Westhaven
NL Rotim Amsterdam Westhaven
NL Steinweg Amsterdam Westhaven
NL VCK Scandia Terminal Amsterdam Westhaven
NL Vopak Petroleumhaven Amsterdam Westhaven
NL Waterland Terminal Amsterdam Westhaven
NL TataSteel Beverwijk (track 77 + 78)
NL AkzeNobel Botlek
NL Bertschi Terminal Rotterdam Botlek
NL Biopetrol Botlek
NL Borax Botlek
NL C.RO Botlek
NL Broekman Distriport Botlek
NL Kemira Botlek
NL LBC Botlek
NL LyondellBasell Botlek
NL Koole tankstorage Botlek Botlek
NL Rubis Botlek
NL Steinweg Botlekterminal Botlek
NL Vopak Chemiehaven Botlek
NL Vopak TTR Botlek
NL Vopak Terminal Botlek Botlek
NL Vopak Terminal RCC Botlek
NL Abengoa Europoort
NL ADM Europoort
NL Broekman Logistics Europoort Europoort
NL Caldic Europoort
NL Ertsoverslagbedrijf Europoort CV Europoort
NL Euro Tank Terminal Europoort
NL European Bulk Services Europoort
NL BP Raffinaderij Rotterdam B.V. Europoort
NL P&O Ferries Europoort
NL Steinweg Europoort
NL EMO Maasvlakte
NL Rotterdam Container Terminal (Kramq Maasvlakte West
NL Steinweg Hartel Terminal Maasvlakte
NL APMT Maasvlakte West
NL Hutchison Ports ECT Delta Maasvlakte West
NL Hutchison Ports ECT Euromax Maasvlakte West
NL RTWECT Rail Terminal West Maasvlakte West
NL RWG (Rotterdam World Gateway) Maasvlakte West
NL Lyondell Basell Maasvlakte West
NL Rhenus Logistics Maasvlakte West
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the R ail Freight Corridor North Sea

- Baltic

Member _ _ _ Number of EIect_rif_igd Elect_rif_i_ed EIec_trified accgssibility a Elec_trified accgssibility a Ma)g train Ieng_th [longes Max train Ieng_th [longes
State Terminal Handover station Type of node in 201] tracks in acce_55|plllty at acce_:ssmlllty at Ioadlng/qnloadlng track(g loading/unloading track(s Ioadln_g/unlqadlng track(g Ioadln_g/unloadlng track(s
2018 terminal in 2018 terminal by 203( in 2018 by 2030 in m] in 2018 in m] by 2030
NL Cerexagri / Arkema Pernis
NL Interforest Pernis
NL Koole Pernis
NL Rotterdam RTT Pernis
NL CTT Rotterdam Pernis
NL Shell (divergmorten) Pernis
NL Metaal Transport Waalhaven Zuid
NL Metaaltransport / Meijers Waalhaven Zuid
NL RET Metrdepot Waalhaven Zuid
NL Rhenus Logistics Waalhaven Zuid
NL Rotterdams Havenbedrijf Waalhaven Zuid
NL Shunter (A. Plesmanweg) Waalhaven Zuid
NL Shunter (Blindeweg) Waalhaven Zuid
NL Steinweg Beatrixhaven Waalhaven Zuid
NL Steinweg Dodewaardstaart Waalhaven Zuid
NL Uniport Waalhaven Zuid
NL RailService Center Rotterdam BV (RS Waalhaven Zuid
Antwerpen Haven+B84:BBuhdel
BE DP World Antwerp Gateway Oorderen
BE SHIPIT Antwerpen Bundel Zuid
BE MSC/PSA European Terminal Antwerpen Bundel Zuid
BE Hupad erminal Antwerpen Antwerpen HavelRundel Oorderen
BE Antwerpen Mainhub Terminal Antwerpen HaveBundel Al
BE Antwerp Zomerweg Terminal Antwerpen HaveBundel Angola
BE Antwerpen ATO Antwerpen HavieBundel Angola
BE Trilogiport Bressoux
BE Euroterminal Genk Exploitatie Genk Goederen
BE NV Haven Genk Genk Goederen Off TEN No Yes No Yes >=740 >=740
BE Liege Container Terminal KinkempoiRéception
BE Liege Logistibstermodal KinkempoiRéception
BE Kinkempois KinkempoiRéception
BE n/a Antweprn Schijnpoort Bundel Q
BE Antwerpen Cirkeldyck Antwerpen HavelBundel Berendreg
BE PSA Noordzee Terminal An_twerpen HaveBundel
Buitenschoor
BE PSA Europa Terminal Antwerpen HavelBundel Oudendijk
BE Combinant Antwerpen HavelAundel B3
BE Delwaide Dock Terminal Antwerpen Haven+B84:BBuhdel
Berendrecht
DE Berlin Westhafen Berlin Hamburger und Lehrter Bf Off TEN
DE Braunschweig Containerterminal Braunschweig Off TEN
DE Bremen Roland Bremen Core
DE Bahnhof Bremen Rbf Bremen Core
DE CTB Bremerhaven BremerhaverSpeckenbiittel Core Yes Yes No No >=740 >=740
DE NTB Bremerhaven BremerhaverSpeckenbiittel Core Yes Yes Yes Yes >=740 >=740
DE MSC Gate Bremerhaven Bremerhaverspeckenbiittel Core Yes Yes No No <740 <740
DE Container Terminal Dortmund DortmundObereving Core
DE Ubf Dresden DresdenFriedrichstadt Core
DE Dresden GVZ DresdenFriedrichstadt Core
DE Duisburg RRT (RRRithr Terminal) Duisburg Hafen Off TEN
DE Logport Il Gateway West Duisburglochfeld Sud Core
DE Bahnhof Duisburg Ruhrort Hafen Duisburg Ruhrort Hafen Off TEN Yes Yes Yes Yes >=740 >=740
DE DeCeTe Duisburg Duisburg Ruhrort Hafen Off TEN
DE PKV Duisburg Duisburg Ruhrort Hafen Off TEN
DE g\:i'ggffr‘;;he'be Rhein/Ruhr (Megahul ry icp v Ruhrort Hafen Off TENT Yes Yes Yes Yes <740 <740
DE Wolfsburg GVZ Fallersleben Core
DE Frankfurt (Oder) Frankfurt (Oder) Pbf Core
DE Ubf GroRRbeeren Grol3beeren Core Yes Yes Yes Yes <740 >=740
DE Hamburg Container Terminal Tollerort Hamburg Siid Core

(CTT)
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the R ail Freight Corridor North Sea
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Member Number of Electrified Electrified Electrified accessibility 8 Electrified accessibility 8 Max train length [longes Max train length [longes
State Terminal Handover station Type of node in 201] tracks in accessibility at | accessibility at | loading/unloading track(qy loading/unloading track(y loading/unloading track(g loading/unloading track(s
2018 terminal in 2018 terminal by 203( in 2018 by 2030 in m] in 2018 in m] by 2030
DE HamburgBUSS Hansa Hamburg Sud Core
DE Hannover. Linden (until go life of KV HannoverLinden Core Yes Yes Yes Yes <740 <740
Drehscheibe Lehrte)
DE Logport IlI Krefeld Hohenbudberg Core
DE KV Drehscheibe Lehrte (coming up) | Lehrte Core
DE Magdeburg Rothensee Magdeburg Comprehensive
DE Ubf Hamburg Billwerder Maschen Core
DE I(—|C<;i_|r_r;\l;urg Container TermiAdlenwerde Maschen Comprehensive
DE I(—|C<;i_|r_rél;urg Container Terminal Burchar Maschen Comprehensive
DE HamburgWaltershof Maschen Comprehensive
DE Maschen Rbf Maschen Core
DE Bahnhof Oberhausasterfeld Oberhausen Osterfeld Comprehensive
DE Bahnhof Oberhausen West Oberhausen West Core
DE Logport | Duisburg DIT Rheinhausen Comprehensive
DE Logport | Duisburg Kombiterminal (DK Rheinhausen Comprehensive
DE Logport | Duisburg Trimodal Terminal| Rheinhausen Comprehensive
DE Salzgitter GVXLV Terminal SalzgitterBeddingen Off TEN
DE Bahnhof Seddin Rbf Seddin Comprehensive
DE Bahnhof Seelze Rbf Seelze Core
DE Bahnhof Wanigckel WanneEickel Core
DE Container Terminal Herne WanneEickel Core
DE CT Wilhelmshaven (CTW) Wilhelmshaven Core No Yes No No >=740 >=740
PL 'SI'eAr\n)wmaI Brzeg Dolny (PCC Intermod Brzeg Dolny No Yes No No <740 <740
PL Termi nal DNbrowa |[DNbrowa G-rniczi No No No No <740 <740
PL Terminal GNdki (MGNdK.I No Yes No Yes <740 <740
PL Terminal Gliwice (PKP Cargo) Gliwice
PL ;e/:")“”a' Gliwice (port) (R@EZmodal | i ice (nort) No Yes No No <740 <740
PL Elf roterminal Sgaw Jaworzno Szczakowa
Sgawk - w)
po[rerminal KNty Wro gty wrocgawski| Yes Yes No No <740 >=740
Logistics&Transport)
Terminal G-dTF Ol el «
PL Spedcont Sp. 7 0.0.) G-d¥ Olech.-w
PL Centrum I‘Ogls'tyczMagaszewicze Po
Cargo)
PL Termi nal Pozna® FPoznaE& Franowo
PL Pruszkow (Metrans) Pruszkow No No No No <740 <740
PL CenFrum LOg'StXCZSok-gka
Logistyczne w Gos
Ter mi nal Sosnowi e . <
PL Polska Spedcont Sp. z 0.0.) Sosnowiec Pogud]
PL Terminal Kutno (PlB@rmodal S.A.) Stara WieS k. K No Yes No No <740 >=740
PL 'I(')?J)r mi nal Swar zhdz Swar zndz Yes Yes Yes Yes >=740 >=740
Ter mi nal War szawa o
PL (Spedycja Polska Spedcont Sp. z 0.0, War s zawdow@gvawn a
Ccz DNI 2 n DNI 2 n Comprehensive
Ccz Lovosice Lovosice Comprehensive
Ccz MNDIl n2 Kk MNDI n2 Kk Core
cz Prahdh S2 nNves Prahdh S2 nNves Core
cz Usti nad Labem Usti nad Labem Comprehensive
LT Kaunagntermodal terminal Kaunas Core 2 No Yes No Yes <740 <740
LT Mockava terminal Mockava Comprehensive 7 No Yes No Yes <740 <740
LT Gegtokai railway |Gegtokai Comprehensive 8 No Yes No Yes >=740 >=740

Source: Contractor based on consultation with the Infrastructure Managers
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ANNEX B SCHEMATIC MAPS OF THE RFC NS -B

The schematic maps overleaf provide a graphic overview of the characteristics of
the RFC NS -B in 2018 with reference to the following parameters:

A Type of line;

A Type of network;

A Number of tracks:

A Traction:

A Technical max. train length.

Further to the se five maps outlining detailed parameters  for the corridor lines
two simplified maps representing the status of the possibility to operate 740

meter long trains in 2018 and by 2030 were elaborated, which are also included
in this Annex. The two maps are sho wing where 740 meter long trains are

possible to be operated (green); where they are possible to be operated with

capacity restrictions (dotted orange) and where 740 meter long trains are not

possible to be operated (red)

All t he maps are provided in A3f  ormat.
With reference to the represented corridor lines it is worth to notice that:

A The extension of the corridor lines to Latvia and Estonia will occur in
2020 and these lines were not represented in the maps;

A The displayed o perational extensions are also part of the RFC
Orient/East Med
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Figure C -1 17 RFC NS -B characteristics: type of lines in 2018
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Figure C -2 7 RFC NS -B characteristics: type of network in 2018
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Figure C -3 7 RFC NS -B characteristics: number of tra cks in 2018
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Figure C -4 i RFC NS -B characteristics: traction  in 2018
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Study on Capacity Improvement of the R ail Freight Corridor North Sea - Baltic
Figure C -5 71 RFC NS -B characteristics: technical maximum train length in 2018
Remarks:
=  The map indicates the technical opportunities (o operate 740 m trains. However, operational botthenedes may ocour at
barder crossings, handower stations and sidings.
- For NIL: Displayed i the maximum passible train length during daytime incl. passenger trains; train length s lmited {< 740 my)
fior trains stogping at the intermadal shunting yards. Botlek {Bat), Pemis {Ps), Waalhawen Zuid {Whz)
- In BE_740 m trains are allowed outside of peak hours {6-9 am & 4-7 pm). During peak hours train length is Bmited  to 650 m.
=  |For the DE comidor network a train kength up to 740 mis basically passible, due 1o restrictions in timetabling and
operational situations the actually possible train length can be influenced.
- In LT, 61 {61 x 14 m =850 m} conwentional wagons can be carried betwesn Kaunas |Palemaonas) and Radviliskis, 57 (57 x 14 m
= 800 m|) to the LV border.
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Figure C -6 7 Simplified representation of the technical maximum train length along the RFC NS -Bin 2018
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Figure C -7 1 Simplified representation of the technical maximum train length along the RFC NS
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ANNEX C

VIRTUAL EXAMPLE OF THE APPLICABILITY
OF OPERATIONAL MEASURES TO ALLOW
OPERATION OF 740 METER LONG TRAINS

This annex illustrates a virtual

example of applicability of the operational

measures described at Section 3.5.1

(along with a theoretical timetable)

Poznan, section between

referring to the corridor railway line Frankfurt (Oder) T
Frankfurt -Oder br ¢cke (border
used for simulation purposes is 100 km long, it has six stations and eight stops

for passenger trains, where two intermediate stations are equipped for the
accommodation of 740 meter long trains and four are not. The line speed is 160
km/h, but the speed difference between the trains categories is rather low which
benefits capacity. The assessment will be focused on the dispatching of delayed
freight trains with 740 meter length. To the scope of this virtual example, it is
assumed that the line is occupied by an hourly Intercity T IC service and a
regional train, as well as two freight trains. One has overlength, the other not.
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Source: Contractor

The planned timetable could look like the one represented in Figure D -2 overleaf
for the West -East direction. It is worth to notice that to keep the displayed

timetables comprehensible, only one direction is represented. The investigated

timetable example is fictional and only serve as d emonstration model.

Figure D -3
n

With an inbound delay of 10 minutes for the first freight train (see
yellow) a total delay of 86 minutes i
freight trains are delayed.

With an inbound delay of 48 minutes for the over long freight train (see Figure D -
4), an overall outbound delay of 184 minutes in the system is created. All six
eight freight trains during the three -hour period are delayed. A delay of

passenger trains can be possible.
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Improvement of

the R ail Freight Corridor North Sea - Baltic

Figure D-2 i1 Timetable planned

Station suitable for 740m trains

Source: Contractor
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Figure D-3 1 Timetable with a 10

- minute delay inbound
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Source: Contractor
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Figure D-4 1 Timetable with a 48 -minute delay inbound

n [=
® ® L
L o
i ] i : S - 1]
a 32 # 2 8 ] £ )
o
E 3% 3 8 g g § 8 g 8 g ; 8 g g g
P ~ @ @ "~ o - o o "~ o ~ o - 8
- o " - “w - o o "~ "~ « o -
- o <o - - <o O - o o - [+4 - - -
g 8 g 2 g g e 8 g g 8 g g 2 8
- L : @ «© « o "~ - o o o o 2 o
@

o @ ~N o Q 8 » = o N X r
of g g £ 8 & g2 § % & 3 3 5 &1
i I
J1s3 - . KT 20301 i i | N IR N | SR L

; (120p ! !
= = s : ‘
27, =y e NN (;.~:-E:S::!52::f-q<355§55§§;;555§; 7
St R e LA INNN P =
5001 9*@ RIS i
SIIN :
°""°’E~r mm“““ R N e
Breae N TEOST
e . S T TN

NSRRI

NN\

L J:
§npils
* §;§
ES e 3

7 @
AN AN7,
i
%
E l
i

-y r 79

C 503 R \\\"\\\&\i -

| .

53 Joy
10 &
4153 S 14, E .:
¢ o4 it | b
S E(Emwmsuw,s,z ARKERNRUINN — IR -
R O A N R L7 T
H - 1601:;0: £U% NN 3
; 6258 s PRRToN = |
R 441
s N e — ﬁzme,,

1

e CO SRR,
NN S

—\‘\\

\\\\\“_ .

NN

: XSO NN E——
Il ' ' ' 12N\ T B

Source: Contractor

Page | XXVI



Study on Capacity Improvement of

the R ail Freight Corridor North Sea

- Baltic

Figure D-5 1 Timetable on a line with low traffic volume
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Source: Contractor
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