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EXECUTIVE SUMMARY

This report is the first deliverable in Work package (WP) 5.1 "Optimisation of information and
communications methods" of the Optimised Real-time Yard and Network Management (Optiyard).

In WP 5.1 research and innovation activities lead to the analysis, understanding and definition of optimized
information and communication methods focused on Marshalling yards and the interaction between
network/line management and the operation management in Marshalling yards and Terminals.

In chapter 2 "Technological aspects of optimizing the processes of marshalling yards and their surroundings"
of this deliverable are described characteristics of surroundings, organizing of operation and sources of MYs.
Sources of data and information to optimize the work of the Marshalling yard operator, infrastructure
manager and railway undertaking are described in the second part of the chapter.

Chapter 3 "Interface design for inter-entity communication (Improved information and communication
WP5.1" of the report deals with the basic characteristics of messages among stakeholders are described. In
the next part of the chapter, interfaces for planning are stated. For clarity, we present several possible
scenarios and their impact on communication between key stakeholders in the transport process.

WP 5.2 Improved decision support system on yard level is included in this report.

It can be expected, that proposed interface as a base of communication between participants in combination
with an interacting optimization system will contribute to automation and efficiency of decision processes
along the freight rail supply chain.
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1. INTRODUCTION

As per a current established standard, and this project is no exception, accessing the information
about the information systems themselves, their functions, necessary input and output data, data of formats
and interfaces these systems use to communicate with each other is not a simple task. This is both the effort
of companies to protect their sensitive data or knowledge, and the effort not to allow companies other than
the ones established in the given place and time to participate in the development of data communications
within the railway sector. This document dealing with the WP5 agenda is divided into several parts.

The first part deals with technological aspects of optimizing processes of marshalling yards and
terminals and adjacent sections of railway lines. This chapter also includes aspects of information systems,
data formats and interfaces used on the railway.

The second part deals with the design of the interface for communication between the railway
network and the marshalling yard.

Non-interrupted data flow between marshalling yards and surrounding network as a base
for optimized decisions is nowadays a very important issue due to delays caused by engineering works on
railway lines and other disruptions, at least for Czech railways. This document concerns existing procedures,
sources and duration of main activities in marshalling yards. Output of the analysis is a resume of
inconveniences that should be eliminated in near future. The last part is focused on a proposal of a universal
data interface for transferring information from network information systems to the considered yard
management system.

Although the core of this part of the work package is the experience and knowledge gained in the
environment of the Czech transport system, the principle of universality has been respected. The proposed
interfaces have to be compatible with systems that are operated abroad. Czech marshalling yards and their
processes are very similar to those in other European countries. For information systems, the situation is
similar. As the Czech railway system is a pioneer in the implementation of communication according to the
TAF TSI standard, and several information systems mentioned in the following text are already commonly
used for communication of this standardised interface, therefore experience and proposed solutions are
universally transferable and applicable everywhere else in the European rail system and thus fully respects
the achieving the objectives of this project
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2. TECHNOLOGICAL
ASPECTS OF
OPTIMIZING THE
PROCESSES OF
MARSHALLING YARDS
AND THEIR
SURROUNDINGS

System of single wagon load based on the system of trains that connect senders and recipients
through dedicated stations commonly equipped with a hump and other special devices. These
stations — marshalling yards are a crucial part of the system. To ensure reliability, speed and accuracy of
transport per customer needs, it seems to be necessary to develop a new approach of information flow to
and from marshalling yards. This new approach should be provided by the proposed TSI based interface, that
will interchange data between the existing network information systems and the new considered marshalling
yard (MY) operation (management) system, which should include a real-time decision module for optimized
operational management of sources.

2.1 CHARACTERISTICS OF THE
SURROUNDINGS OF MARSHALLING YARDS
For various reasons, operational situations that cannot be solved only by measures at the given
station can occur in normal operation. It is necessary to use the capacity of the adjacent network. However,
the adjacent network also has its restraints, which limit dispatcher's decision. The illustration is the starting
point | for communication scenarios between the marshalling yard and the surrounding network, as shown
in the following chapters of the proposal. The following illustration shows several station types that are color-
coded.
Marshalling yards are marked in black. The main line is marked in purple. The interconnecting tracks
between the marshalling yard and the main line are marked in blue.
Stations on the network which have sufficient length of tracks and thus an unplanned stop of a freight
train would not interfere with the operation of other trains are marked in green.
Stations on the network which are limited for an unplanned stopping of a freight train are marked in

Station J Station K —1 Station L i Station M Station N m—— Station O . Station P

Station | — Station H 1
MY 2

Station A a— Station B Station C — Station D Station E
Station MY 1 I

orange. Stopping is still possible without interfering with the operation of other trains following the
timetable. Idling a train may require intervention in the operation of other trains — for example, changing

Station G | ——] Station F
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the scheduled track or changing the railway station. Restrictions may relate to track length, number of tracks,
the need to change the operation of other trains or the length of the idling period.

Stations which are absolutely unsuitable for unplanned stops and idling are marked in red. They do
not meet the requirements for track length, number of tracks or are busy in the given period.

Figure 1: Example of network in neighbourhood of MYs

2.2 CHARACTERISTICS OF ORGANIZING THE
OPERATION OF MARSHALLING YARDS

Current situation in marshalling yards around Europe is heterogeneous. It is possible to describe
some of the different cooperation models or use cases, but most cases are very specific depending on the
country, station management system, role of a marshalling yard operator etc. Basic MY operation models are

as follows:

OptiYard

MY is operated by the railway undertaking (Table 1)

MY is operated by the infrastructure manager (Table 2)

MY is operated by both (some operations done by the railway undertaking, others by the
infrastructure managers; table 3),

MY is operated by a special operator who performs all activities associated with the train (this is
a purely theoretical model, some container terminals can work this way).

Table 1: MY operated by RU

Item MY | RU | IM
Permission for train arrival X
Technical and commerce inspection X
Decoupling X
Shunting + shunting engine X
Hump service X
Coupling X
Technical and commerce inspection X
Train documentation and permission to depart X
Permission for train departure X
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