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About This Document 

Several years ago, RailNetEurope (RNE) and Forum Train Europe (FTE) supported by the 

European Rail Freight Association (ERFA) have joined forces to start an ambitious project ï 

ñTimetabling and Capacity Redesignò, or shortly TTR. Over 100 business experts from both 

Infrastructure Managers and Railway Undertakings from areas of timetabling, asset 

management, legal, sales and production have worked and contributed to this document, in 

order to define a desired state of the art process. This document describes the general 

framework of the TTR process, once fully implemented. Furthermore, over the years, the TTR 

project teams received various questions on potential methods and future visualisation, 

therefore, this document provides specific guidance also in this field. 

 

The management summary at the beginning guides through the main ideas of the process on 

few pages, while the process is defined in a detailed way in the main text of this document. 

The chapters follow the main new TTR process elements such as Capacity Strategy, Capacity 

Model, Capacity Supply, Rolling Planning, but also adjusted TCR, ad hoc, modification, 

alteration processes to fit to the complete picture. Several annexes accompany the document, 

some of them still being under elaboration. Their role is to provide more details and 

connections for the people who will be involved in the future capacity management processes 

of TTR. 

Management Summary 

This summary provides a short introduction to why we need TTR, what the key elements of 

the TTR process are, and the envisaged timeline. 

Why We Need TTR? 

Today's capacity management process, created in the past century, does not reflect the market 

needs anymore. It calls for improvements in regards of flexibility, efficiency, and effectiveness, 

besides being not entirely cost-optimal. Moreover, the national particularities complicate the 

international harmonisation and stand in the way of seamless cross-border transport, better 

utilisation of existing infrastructure and further development of the single European railway 

area. The final and ultimate benefit of the TTR process is to support the shift to rail by: 

» Earlier ticket sales to passengers than today by 2 months. 

» Safeguarded capacity of sufficient quality for moments when the transport details 

are known for a reliable request (higher flexibility). No need of ñjust to get some 

capacityò and ñjust in case it is neededò requests anymore. 

» Introduction of the possibility to place single capacity requests valid for several 

years, in contrast to today when such a capacity shall be requested by up to 4 

separated requests at 3 different points in time.  

» Decrease of redundant work for both, IMs and capacity applicants, which currently 

originates from the need to repetitively rework the timetables caused by market and 

works planning instability. TTR aims at balancing the demand for stable timetables and 

allowing certain flexibility for TCR planning. 

» Earlier detection of congestions and capacity needs, providing much more time for 

countermeasures and better solutions than today. 

» European harmonisation of fragmented national processes to simplify access to 

capacity, international train operation and potential expansion to other networks.  
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Naturally, the TTR process is supported by digitalisation, progressive IT solutions, proper legal 

framework, steering commercial conditions. Nevertheless, the main point of focus of this 

description is the process itself. 

Key Elements of TTR process 

TTR provides a structured, transparent, and harmonised process between the IMs, applicants 

and various other stakeholders taking into consideration different business and social needs. 

The accompanying figure shows the key TTR elements.  

Essential part of the TTR process is the advance planning. It allows to come from an 

agreement on the main planning principles in the Capacity Strategy to building the Capacity 

Model, where the focus is on the expected traffic volumes and capacity needed for temporary 

capacity restrictions (TCRs). Thanks to this, potential capacity conflicts and congestions are 

detected at an early stage, giving more time to mitigate the situation with suitable measures. 

The final step in advance planning is preparation of the Capacity Supply, when various 

capacity objects such as paths, bandwidths and TCRs are put into a 365-days capacity 

diagrams. 

 

 

 

 

 

 

Figure 1: Key elements of TTR Process 
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Figure 2: Differences between Capacity Strategy, Capacity Model, and Capacity Supply 

When it comes to requesting capacity, various request types are supposed to serve the 

different market needs with different periods of validity and capacity that shall satisfy these 

capacity needs. 
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Figure 3: Different request types 

Overview of TTR Elements in Timeline 

The following table provides an overview of the TTR process from the early stage of the advance 

planning starting at X-60 until the train operation. X refers to the timetable change, while the digit 

afterwards indicates the months prior to this change. 

Activity / process step Time Explanation 

Capacity Strategy 
X-60 to 

X-36 

IMs start the advance planning with the creation of Capacity 

Strategies. The focus of the strategy is on the future 

infrastructure development and the planning principles, already 

here international coordination is needed, as various planning 

approaches exist between IMs. The Capacity Strategy is also 

the main connection between political and social requirements 

of citizens and the capacity planning process, since competent 

authorities have a prominent role in this phase. The validated 

final strategies set the rules for the Capacity Models and next 

planning steps. 

Capacity Model 
X-36 to 

X-18 

A Capacity Model is a visualisation of  

» Volumes of capacity for commercial traffic 

» Volumes of capacity to be used for TCR  

The model is used to transparently communicate and discuss 

more in detail the expected volumes (not path or TCR details) 

and detect pressure points. In case of lines with international 

relevance, harmonisation with involved IMs is obligatory.  

The final model at X-18 is subject to the Capacity Partitioning, 

where the available capacity is partitioned according to market 

needs. The partitioning should in minimum consist of a 

maximum share of capacity to be used for TCRs and minimum 

capacity safeguarded for Rolling Planning requests (or ad hoc 

where applicable). However, on lines where the capacity is 

scarce, a more detailed partitioning, for instance to the particular 

market segments, might be needed.  
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Involvement of 

applicants into the 

planning 

X-24 to  

X-12 

Over this period, applicants will be consulted on various issues, 

namely: 

» TCRs 

» Capacity Needs Announcements 

» Capacity Models 

» Network Statements 

» Capacity Supply 

Capacity Planning 

 (Capacity Supply) 

X-18 to 

X-11 

Based on the partitioned Capacity Model, a feasible timetable 

according to axis characteristics will be elaborated and 

published as Capacity Supply. The Capacity Supply is a 365-

day overview that shows all the elements in the capacity 

diagram ï TCRs, maintenance windows, pre-planned paths, 

bandwidths and empty spaces for tailor-made requests. All 

objects shall be harmonised between IMs. 

Feasibility Studies From X-15 

Applicants have the possibility to request feasibility studies at 

any time after X-15. They can be used for instance to 

investigate: 

» if a new/changed traffic concept, which was not part of 

the Capacity Model can (and in what way) be 

introduced, 

» If the traffic concept on not pre-planned network is 

feasible, 

» If the new traffic concept is feasible, taking into 

consideration already allocated paths (e.g., in running 

timetable) 

Publication of Capacity 

Supply 
X-11 

Capacity for Annual Timetable requests can be published in the 

form of: 

» pre-planned paths 

» capacity bandwidths (for tailor-made requests with 

published conditions) 

» empty space for tailor-made requests 

Capacity for Rolling Planning requests can be published in the 

form of: 

» pre-planned paths 

» capacity bandwidths with number of available slots 

Capacity for ad hoc requests can be published in the form of: 

» pre-planned paths (only if safeguarded) 

» capacity bandwidths with number of available slots (only 

if safeguarded) 

» empty space for tailor-made requests ï unplanned 

capacity 

Capacity for TCRs is also part of the Capacity Supply, all Major, 

High and Medium impact TCRs and the maintenance windows 

shall be published. 
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Types of path requests 

 

by X-8.5 

X-8.5 to 

X-2 

 

 

 

M-4 to M-

1 

 

 

 

 

After X-2 

Annual Timetable requests: 

» New path requests: requests for traffic which are stable and 

requested for an entire TT year or less, by the defined 

deadline; 

» Late path requests: requests for Annual Timetable placed 

after the annual path request deadline; the residual capacity 

for Annual Timetable requests placed on time or unplanned 

capacity is used to accommodate them. 

Rolling Planning requests: 

Requests answered according to the principle of first come ï 

first served, as long as the operation period starts between 1 

and 4 months after the request. A Rolling Planning has multi-

annual validity up to 36 months ahead of operation.  

 

Ad hoc & short-term ad hoc requests: 

Traffic for which the published capacity for Annual Timetable 

and Rolling Planning cannot be used (from X-2) or traffic 

requested in a very short notice (short-term ad hoc requested 

after M-1 for all remaining capacity).  

Path allocation Annual 

Timetable (requests 

placed by deadline) 

X-8.5 

 

 

X-6.5 

X-5.5 

X-5.25 

Start of the path elaboration based on dedicated Annual 

Timetable or available capacity, this includes potential conflict 

resolution procedures. 

» Draft offer, start of consultation phase 

» Final offer, start of acceptance phase 

» Final allocation (2 months earlier than is done today) 

Path allocation Annual 

Timetable (requests 

placed after deadline) 

X-5.25 

to 

X-1 

Path elaboration (based on residual capacity for Annual 

Timetable requests or unplanned capacity) starts after the 

allocation of capacity for Annual Timetable requests placed on 

time. The allocation is completed at X-1 at the latest. 

Path allocation Rolling 

Planning 
Ongoing 

The request for Rolling Planning capacity is answered: 

» With a path offer for the running TT period as soon as 

possible and in 1 month at the latest. The first come first 

served principle applies; 

» With a capacity commitment for upcoming TT period(s), 

which will be converted in a path every year. 

Path allocation Ad Hoc 
From  

X-1 

The request for ad hoc capacity is answered as soon as possible 

and based on the first come - first served principle. However, the 

allocation shall not start before all Annual Timetable requests 

placed after the deadline are allocated. 

Path modification 

and 

cancellation 

After 

allocation 

Applicants will be allowed to ask for modifications of two types: 

» Major modifications: considered as cancellation of allocated 

path/slot and new request 

» Minor modifications: IMs take them into account 

In case an applicant is not interested in a particular or all running 

days, the path can be cancelled or partially cancelled. One of 

the aims of TTR is to minimise number of modifications and 

cancellations. 
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Path alteration 

and 

withdrawal 

After 

allocation 

In case the initially allocated path is not usable anymore, IMs 

may start path alteration process. In case there are no 

alternatives or applicants do not find the alternatives suitable the 

affected running days are withdrawn. One of the aims of TTR is 

to minimise number of alterations and withdrawals, especially in 

a short notice. 

Path optimisation 
After 

allocation 

IMs can trigger the path optimisation process to ensure the best 

possible matching of all path requests and or to increase the line 

capacity by timetable optimisation. However, any shift of already 

allocated path, which could still be used for the train run, is 

subject to applicants´ consent. 

Train operation M 
Train operates according to the path allocated by the IM and 

accepted by the applicant. 

Preconditions (Enabling Factors) 

Being an innovative and having fresh approach to an outdated process, TTR requires a set of 

pre-conditions to be fully successful. These must be seen as integral parts of TTR: 

» Common commercial conditions: needed to effectively steer the process, 

prevent misbehaviour in all steps and promote the efficient use of capacity and 

resources; possible approaches currently under development, 

» Common procedures for partial withdrawals of requests before allocation: to 

prevent over-booking with intention to get advantage (priority) in the allocation 

principles, 

» IT: TTR aims for a digitised timetabling process, with fast and easy 

communication across all European capacity planning systems, and short 

response times for applicants, 

» Legal framework: adaptations of the legal framework are needed to prevent a 

heterogeneous patchwork of prerequisites across Europe and to ensure the 

same process standards in all countries. 

Glossary 

This document uses many terms that are already known within the current timetable process. 

However, some new technical terms and not widely known terms are in the overview below: 

Advance planning 
Set of processes in TTR that covers the Capacity Strategy, Capacity 

Model and Capacity Supply phases.   

Affected IM 

Infrastructure managers of the subsequent and preceding path 

sections, which are affected by the path modification triggered by 

the initiating applicant or the path alteration triggered by the initiating 

IM. 

Applicant 

A railway undertaking (RU) or an international grouping of railway 

undertakings or other persons or legal entities, such as competent 

authorities under Regulation (EC) No 1370/2007 and shippers, 

freight forwarders and combined transport operators, with a public-

service or commercial interest in procuring infrastructure capacity.' 

Applicants can be divided into two groups: 

- 'RU applicantô: RU or international grouping of RUs 
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- 'non-RU applicantô: other persons or legal entities with a public-

service or commercial interest in procuring infrastructure capacity. 

Capacity band 

Time frame up to several hours that includes capacity for at least 

one path for ATT and RP requests. Publication in the form of a 

number of paths and/or óslotsô per defined capacity band. 

Capacity Broker 

An IT module, part of the TTR IT landscape, which will cover the IT 

aspect and communication for the capacity requests, and closely 

work with the path management module (Path Coordination System 

- PCS). 

Capacity commitment In the form of a slot with a status similar to a contract. 

Capacity Hub 

An IT module, part of the TTR IT landscape, which will cover the IT 

aspect and communication for the Capacity Model and Capacity 

Supply phase. 

Capacity Supply 

Capacity Supply refers to pre-constructed capacities for ATT (on 

time and LPR) and RP requests offered to the market and published 

by one or more IM(s) from X-11 onwards. 

Coordinating IM 

The IM in charge of path allocation on the network where the 

applicant initiating a path modification holds the rights to the 

allocated path. 

IM 
Infrastructure manager or allocation body; they are both referred to 

in this document as an IM. 

Initial path request 
First request for a path (at the beginning of the path request and 

allocation process). 

Initiating applicant 
The applicant holding the rights to the allocated path and placing the 

path modification request. 

Initiating IM The IM triggering a path alteration. 

International leading entity 
An entity that supports and internationally coordinates the capacity 

planning and capacity allocation. 

International railway traffic 

A traffic which requires the use of an international train path or 

several successive national train paths situated in at least two 

States and coordinated by the infrastructure managers or the bodies 

in charge of allocation of train paths that are concerned (according 

to OTIF CUI). 

Path requests and path offers serving international or multi-network 

railway traffic shall be harmonised by the involved applicants and 

IMs. 

Leading applicant 

The applicant which 

» coordinates the request; 

» especially, where an active response from applicants is 

needed; 

» is the primary communication point for the leading entities; 

» can trigger the cancellation of the entire traffic; If mandated 

by all other involved RUs/applicants, the leading applicant 

may act on their behalf during the path allocation process. 

Leading IM 
The IM, which 

» is available for leading applicants for general advice; 
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» monitors that the appropriate product is selected by the 

applicants and the request is formally correct; 

» coordinates the path construction, the harmonisation and 

the post-processing; 

» initiates all possible steps to ensure harmonised offers 

» interacts and actively communicates with all involved IMs 

and the leading applicant. Acts as an information turntable 

for involved IMs; 

» monitors path withdrawals. 

Line or train path line 

section with international 

relevance 

A line or section which is or might be important for international 

harmonisation. In general, those are the cross-border lines, lines 

with mixed (national and international) traffic, lines that serves as re-

routing for lines with international traffic. 

M - # 

A deadline referring to the first day of a train operation (M) and the 

number of months (#) in advance of this deadline. 

M - # days 

A deadline referring to the first day of a train operation (M) and the 

number of days (#) in advance of this deadline. 

Maintenance window 

Regular capacity blocked in advance during which preventive 

maintenance and TCRs are expected to be executed. The 

maintenance windows serve as a cushion against fluctuations in 

available capacity for train runs and TCRs. 

Multi-network impact in 

path alteration and 

modification process 

A multi-network impact shall be expected if the agreed running days, 

border times, path number, operational train number and or 

parameters affecting the timetable might be changed. A multi-

network impact shall also be expected in the path alteration process 

in a case where the alternative path would affect the operational 

concept to the extent that the applicant will have to request a path 

modification in one of the subsequent networks (i.e. additional 

operational stop). 

Operation day 

(day of operation) 

A particular calendar day in a train operation, a single train run can 

have more operation days. 

Pre-planned path 
Path pre-constructed by the IMs based on the outcome of the 

capacity partitioning. 

Remaining capacity See unplanned capacity. 

Residual capacity 
Prepared capacity for ATT and RP requests, but not being 

requested or used yet. 

Running day 
One particular train run, a running day of a train can have more 

operation days.  

Safeguarded capacity 
Capacity reserved by IMs for a dedicated period and type of 

requests. 

Short-term ad hoc request 

A sub-category of the ad hoc requests. A short-term ad hoc request 

is a request placed in less than 30 days before the operation for all 

remaining capacity. 

Slot 
óCapacity usage possibilityô within a capacity band that will be 

converted into a path year after year 

System path 

System Paths are a timetable construction principle set up by 

IMs/ABs rather than a concrete offer to the customer. They are 

based on standardised path parameters. 
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Tailor-made path A path constructed exclusively to fit a particular path request. 

Temporary Capacity 

Restrictions (TCR) 

Temporary capacity restrictions: this term covers the earlier used 
óworksô, ópossessionsô, óworks and possessionsô and ócapacity 
restrictions. It indicates that the restrictions are planned (no force 
majeure restrictions) and temporary (no long-lasting bottlenecks). 

Train path line section 

Clearly defined part of the network of one IM, or part connecting the 

networks of two IMs. A train path line section is determined as an 

area where significant timetable or traffic operation differences 

occur: beginning or ending services, different number of trains, train 

mixture and/or train sequence. The exact methodology is described 

in the UIC Leaflet 406 ï Capacity (2nd edition, 2013). 

Unplanned capacity 

Capacity on a line that is still available after pre-planned capacity for 

ATT and RP traffic as well as TCRs (incl. maintenance) have been 

assigned. 

X - # 
A deadline referring to the Annual Timetable change (X) and the 

number of months (#) in advance of this deadline. 

 



  

 

 

 

1. Capacity Strategy (X-60 to X-36) 

The Capacity Strategy of an IM takes into account some key elements that can be described 

in a long-term plan: 

» demand forecast (incl. own requirements for maintenance/known works), 

» assignment of the demand, 

» capacity analysis, 

» capacity investment scenarios, in case the above analysis has revealed any 

bottlenecks. 

From the capacity management point of view, a rough demand forecast for the various 

requirements is of high importance. A Capacity Strategy is a precondition for the development 

of a Capacity Model for a line, a part of the network or the entire network. For lines with 

international relevance, the Capacity Strategy (including TCR planning principles) needs to be 

shared and harmonised with the other involved IM(s). 

The defined Capacity Strategy is only a document describing the main principles of capacity 

planning including all types of capacity needs. The IMs should set up joint procedures for the 

Capacity Strategy and a template and respected in all networks.  

1.1. Scope of the Capacity Strategy 

Geography: The capacity strategies shall be prepared for the complete network with the 

exception of regional lines/feeders/outflows with a single applicant. However, IMs are 

encouraged to prepare the capacity strategies for these lines as well. 

Unit: It is up to the IMs to define whether a single strategy for the complete network is sufficient 

or whether is more suitable to have more capacity strategies for various geographical areas 

(e.g. per corridor, per axis, per region). However, it is essential that each strategy which 

concerns or might have an impact on other IMs is also harmonised and validated with these 

IMs. 

1.2. Main Focus Points of the Capacity Strategy 

The result of the Capacity Strategy should be a document in a standardised format consisting 

of chapters covering the following aspects of early planning. 

Expected capacity 
of infrastructure 

Describes the expected available positive (additional) capacity and also the 
expected negative non-TCR related capacity (for instance track removal). 

TCRs 
Describes the principles for capacity allocation for regular maintenance 
windows and for the planning of TCRs (for instance selection of lines where 
due to not sufficient re-routing capacity only partial closure will be planned). 

Traffic flows 

Describes main principles to be used in the planning of elements in the 
Capacity Models (for instance long-distance passenger train paths, regional 
passenger paths, bandwidths, ad hoc only as unplanned capacity etc.) 

1.3. Timeline for Capacity Strategy 

The Capacity Strategy phase has to follow the main milestones below:  
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X-60 
IMs define all connected geographical areas for each individual Capacity 
Strategy, including detection of other concerned IMs. The work on Capacity 
Strategy starts. 

X-60 to X-54 
IMs collect input from the competent authorities (e.g. ministries of transport) 
and input from terminals/service facilities.  

X-54 to X-36 
Harmonisation of capacity strategies between IMs. Applicants are updated on 
the ongoing works on the strategies.  

X-36 
IMs publish all capacity strategies. Each of the strategies is validated by other 
concerned IMs. 

1.4. Involvement of Competent Authorities  

It is essential to have a functioning connection between the political requirements of citizens 

and the capacity planning and management process. Through this link the competent 

authorities can apply their policies for instance in regards of the environment. It is assumed 

that the scope of the institutions involved in the strategy phase will differ from country to 

country. Generally, at least the ministry in which the portfolio of transport and infrastructure is 

included shall be involved. However, the involvement of other entities such as municipalities, 

regions, transport associations, supranational institutions and so forth is recommended to 

ensure broad social consensus. 

The institutions are asked to provide key input to the strategy, especially: 

» political requirements on future positive and negative changes in the available capacity 

» intended future development in the PSO transport 

» available financial resources for future investments and maintenance 

Note that the Capacity Strategy phase is not the last process step, where political institutions 

can influence the future capacity and its usage. However, in the later stages such as the 

Capacity Model phase, their role is similar to non-RU applicants.  

Further information regarding Capacity Strategy can be found here: 

» Roadmap to Capacity Strategy (Including Basic Requirements 

» Process Diagram: Capacity Strategy  

2. Capacity Model (X-36 to X-18) 

The aim of the Capacity Model is to show, harmonise and discuss more in detail the expected 

volume of capacity consumed by each market segment (commercial needs) and TCRs. It does 

not define exact paths (timetable), which is the aim of the Capacity Supply. Similarly, it does 

not define TCR details, which are set by the ordinary TCR planning process. The following 

sub-chapters define the timeline, scope, and objects of the Capacity Models. 

The Capacity Model consists of a 24-hour overview reflecting market needs and overview of 

capacity consumed by TCRs. The capacity picture for medium-term planning is based on an 

IMsô Capacity Strategy principles, it takes into account known TCRs as well as some capacity 

for TCRs fixed only at a later stage according to the regular TCR planning, and new service or 

production plans by applicants known well in advance. 

2.1. Scope of the Capacity Models 
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Geography: The Capacity Models shall be prepared for the complete network with the 

exception of regional lines/feeders/outflows with a single applicant. However, IMs are 

encouraged to prepare the Capacity Models for these lines as well.  

Unit: The units for the partitioning will be ñtrain path line sectionsò, which are defined by each 

IM. The model/partitioning is done for each direction. The IT tool can afterwards combine the 

Capacity Models of the train path line sections and display overviews for complete lines, 

corridors and whole networks (the origin to destination view is shown in Annex óNetwork x Train 

Path Line Section Approachô). 

Time-TCRs: The Capacity Model shall be done at least for a timetabling year. Once the IT 

support is implemented and IMs gather more experience, the IMs should consider more 

detailed partitioning, for instance for seasons, day/night, months. More detailed partitioning 

can make the harmonisation of TCRs and the Capacity Supply later easier. 

Time-traffic: The Capacity Model is prepared at least in a 24h-overview of traffic volumes per 

each market segment on a standard non-TCR day. Once the IT support is implemented and 

IMs gather more experience, the IMs should consider more models for the same train path line 

section, for instance for seasons, particular months, particular TCRs. 

2.2. Objects ï Traffic Part of the Model 

The traffic part of the Capacity Model consists of the following objects, the volumes are 

accompanied by a set of parameters which are important to identify the capacity consumption: 

Expected volume 

(ñdemand/supply/market 

needsò) of Annual Timetable 

requests ï passenger trains 

The volume of paths, expected by the IM, that will be needed for 

Annual Timetable requests. 

Categories in train path line sections on cross-border lines must 

be harmonised (preferably already in the strategy phase). IMs are 

recommended to keep these standardised basic categories: 

» high-speed trains 

» long-distance trains 

» express regional trains 

» regional trains 

IMs should keep only the following basic parameters and avoid 

using additional ones if they are not entirely necessary: 

» high-level stopping pattern (only clusters to avoid 20 

different patterns) 

» acceleration 

» planned speed 

» maximum length 

For the sake of confidentiality, not all parameters can always be 

part of the public Capacity Model. 

Expected volume 

(ñdemand/supply/market 

needsò) of Annual Timetable 

requests ï freight trains 

The volume of paths, expected by the IM, that will be needed for 

Annual Timetable requests. 

Categories in train path line sections on cross-border lines must 

be harmonised (preferably already in the strategy phase). IMs are 

recommended to reflect in their categories only if the train is: 

» domestic or international (in the sense of origin-

destination), 

» wagonload/block/combined transport train. 
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IMs should keep only the following basic parameters and avoid 

using additional ones if they are not entirely necessary: 

» maximum weight, 

» maximum length, 

» expected speed, 

» dangerous goods or extraordinary consignments (allowed 

or not). 

For the sake of confidentiality, not all parameters can always be 

part of the public Capacity Model. 

Expected volume of Rolling 

Planning requests 

The volume of paths expected by the IM that will be needed for 

Rolling Planning requests. It includes already allocated Rolling 

Planning requests from previous timetable period(s) 

Categories in train path line sections on cross-border lines must 

be harmonised (preferably already in the strategy phase). IMs are 

recommended to reflect in their categories only if the freight train 

is: 

» domestic or international (in the sense of origin-

destination), 

» wagonload/block/combined transport train. 

 

IMs should keep only the following basic parameters and avoid 

using additional ones if they are not entirely necessary: 

» maximum weight, 

» maximum length, 

» expected speed, 

» dangerous goods or extraordinary consignments (allowed 

or not). 

For the sake of confidentiality, not all parameters can always be 

part of the public Capacity Model.1 

Expected volume of ad hoc 

requests 

On networks with an increased volume of ad hoc traffic, i.e., 

capacity requirements that cannot be planned in advance, 

capacity can also be partitioned for this kind of traffic. The volume 

might be accompanied by a set of parameters important to identify 

the capacity consumption. 

Maintenance window/particular 

TCR 

In case a regular maintenance window (or particular TCR in case 

there is a version of the model for a specific TCR period) occupies 

a certain amount of capacity ï it can be displayed in the 24h 

overview as well. 

Unplanned capacity 

There might be some capacity left on a line. Depending on the 

usage of a line, this unplanned capacity can vary between 

ónothingô and óa lot ofô ï it is displayed in the form of empty space 

in the diagram. 

Each of the traffic volumes can be displayed as a single train run or package of future slots. 

Depending on the line saturation and IMsô experience, the volumes can be displayed for a 

particular hour or as an interval for several hours or as an interval for the complete day. The 

 

1 Even though no extensive demand for Rolling Planning from the passenger RUs was expressed, the IMs can 

count with Rolling Planning volumes for passenger trains as well. In that case the categories and parameters should 

be identical to the used in Annual Timetable. 
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stakeholders should acknowledge that the number of slots is based on the standard 

parameters of the particular category, a deviation can lead to usage of more slots for a single 

train run. The examples below show a potential visualisation of the future traffic part of a 

Capacity Model: 

» Example A: an IM displays ATT, RP, and ad hoc volumes, most of them are planned 

using intervals; it is expected that 20 RP slots and 12 ad hoc slots will be offered over 

the day in an indefinite period; a maintenance window is planned from midnight to 

03.00am, with only single passenger train run over this period. 

 

Figure 4: Example of the traffic part of the Capacity Model A 

» Example B: an IM displays ATT, RP volumes, the passenger trains and some ATT 

freight are planned in detail (volume per particular hour), RP volumes are mostly 

assigned in intervals to particular day periods (off-peak). 

 

Figure 5: Example of the traffic part of the Capacity Model B 

» Example C: is a regional single-track line with low importance; lite version of the model 

can be used; an IM published frequency of passenger trains in peak and off-peak 

periods, rest of the capacity left as unplanned. 
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Figure 6: Example of the traffic part of the Capacity Model C 

» Example D: a line with low importance and sufficient capacity for expected demand, 

lite version of the model shows only a regular maintenance window between midnight 

and 04.00am, the rest of the capacity left as unplanned. 

 

Figure 7: Example of the traffic part of the Capacity Model D 

» Example E: shows the ATT and RP volumes for freight traffic as prepared by the ÖBB 

Infra TTR pilot for TT2021.

 

Figure 8: Example of the traffic part of the Capacity Model E  
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Below is an overview of the suggested assignment of type of traffic to the three commercial 

categories of the capacity partitioning: 

Annual Timetable: Rolling Planning: Ad hoc: 

Passenger trains operating on a 

regular basis 

Freight trains with a contract with 

the customer for a longer period 

(> 1 year) 

Irregularly running 

passenger trains (charter 

trains, holiday/seasonal 

trains, additional trains for 

events, etc.) 

Freight trains operating primarily 

in a supply-driven way (e.g. 

single wagon load, rolling 

highway) where the needed path 

details usually are known well 

ahead of time 

Regular freight trains with a 

contract with the customer for a 

short period (< 1 year) where the 

needed path details are not 

known well ahead of time 

Freight trains, which only 

run on one or a few days 

and where no 

preconstructed Rolling 

Planning Capacity is 

available 

Regular freight trains with a 

contract with the customer for a 

short period (< 1 year) where the 

needed path details are known 

well ahead of time 

Passenger trains operating only 

sporadically (holiday/ seasonal 

trains, etc.) 

Spontaneous needs for 

transfers to/from rolling 

stock depots 

 Regular transfers to/from rolling 

stock depots 

All other trains for which no 

capacities have been 

preconstructed. 

2.3. Objects ï TCR Part of the Model 

The maximum amount of capacity to be consumed by TCRs has to be estimated and 

transparently inserted into the model. The calculation of the capacity in a standardised way is 

a challenge, for the time being, the simple % of capacity occupied by the TCR will be used. In 

the future, the sector should evaluate and be open to any further methods. It was noted that 

percentages have only a value for a combination of train path line sections and for comparison 

between timetable periods; more details are needed for each section. The percentage should 

be complemented by an overview of volumes for each category of TCRs, accompanied by 

data on whether partial or total closure is expected. Where possible, the approximate 

placement of the future TCRs such as day/night, summer/winter, frequency should be stated. 

This was found to be a good compromise between RUsô needs and what IMs are able to 

provide and to stick to it in practice. The focus is on the volumes and principles, the exact 

timing of each TCR will come according to the regular TCR planning. The final Capacity Model 

should also contain the link to information on already published TCRs and IMs can also use 

the model to communicate the expected impact on the traffic volumes for a particular TCR. 

Major impact TCRs 

The volume of capacity expected by the IM to be used for major 

impact TCRs, approximate placement of the TCRs and 

information if total or partial closure is expected. The data should 

be available from the first publication at X-24 and calculation 

performed by the IT system. 

High impact TCRs 

The volume of capacity expected by the IM to be used for high 

impact TCRs, approximate placement of the TCRs and 

information if total or partial closure is expected. The data should 

be available from the first publication at X-24 and calculation 

performed by the IT system. 
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Estimated capacity for Medium 

impact TCRs 

The volume of capacity expected by the IM to be used for medium 

impact TCRs, approximate placement of the TCRs and 

information if total or partial closure is expected. The data are 

transferred automatically by the IT system, if the medium TCR is 

inserted into the TCR tool already. Only if the data is missing, 

information is added manually. 

Estimated capacity for minor, 

changed and late TCRs 

The volume of capacity estimated by the IM to be used for minor 

impact, late and changed TCRs. Indicative timings of the 

maintenance windows, and indicative periods, when the IM would 

like to execute future minor and potential late TCRs. The 

information can be added manually by using the investment plans 

and statistics from the past, the methodology is to be developed.  

 

The example shows how the overview of TCR volumes might look like for TT2025. Afterwards, IMs 

should gather experience and discuss how to further develop the TCR share overview.  

 

Figure 9: Example how the overview of TCR volumes might look like for TT 2025 

2.4. Timeline for Capacity Model 

The Capacity Model is an intermediate step, which is used by IMs to help the transformation 

of expectations about future demand into capacity products that can be planned, safeguarded, 

and offered to customers.  

X-36 IMs start to work on Capacity Models.  

X-36 to X-24 All applicants and potential applicants can submit capacity needs 
announcements; they are regularly exchanged between IMs. 

X-24 to X-21 IMs analyse the collected data (plausibility check of data, detection of multiple 
data entries for the same train service, comparison with own traffic forecast 
hypothesis, etc.). Draft internationally harmonised Capacity Models are 
finished.  
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X-21 to X-18 IMs consult the applicants of which capacity needs cannot be fully considered 
in the models and try to find alternative solutions. IMs fine-tune the Capacity 
Models. 

X-18 The capacity partitioning of the volumes is performed (final Capacity Model 
publication), start of the capacity planning/supply phase. 

 

 

Figure 10: From the Capacity Strategy to the Capacity Model to the Capacity Supply (sample) 

2.5. How to Create a Capacity Model 

The first step for the IM is: to construct a clear picture of the available infrastructure on its 

network three years in advance. Every change that impacts capacity on lines and in 

stations/nodes should be taken into account. 

The second step is to make plans about how the infrastructure will be used in the future. The 

IM can do this on its own or in consultation with applicants. On international lines, 

harmonisation with involved IM(s) is essential. This includes studies about routings and 

frequencies of national and international connections on the network. Also, changes in national 

regulations may play a role in this phase. For example, national governments may decide that 

on certain lines there is a need for minimum service levels for dedicated market segments (e.g. 

a minimum of two local trains per hour). 

The Capacity Model divides the capacity on a line into an IMôs own needs (TCRs) and 

commercial needs. A Capacity Model can have a high added value in case of: 

» congested lines; 

» expected substantial volume of Rolling Planning requests; 

» lines with mixed traffic (different applicants, passengers & freight); 

» lines with international traffic; 

» lines with an expected high volume of TCRs that will cause capacity problems. 

X-5 




















































































































