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Information and communication principles of the ERTMS/ETCS system
Mykhailo Babaiev, Ukrainian state university of railway transport, Ukraine

The ERTMS/ETCS system lays down the principle of continuous and discrete information
exchange between trackside devices of railway infrastructure and rolling stock. The system is
based on the modular architecture of the onboard computing complex and the use of intelligent
sensor tools that provide a highly accurate determination of the speed and spatial position of the
train. The ETCS system is a key component of ERTMS, which also includes subsystems for
managing train work, forming trains, passenger information systems and other components of
integrated rail transport management [1].

The main goal of the implementation of ETCS is to increase the efficiency and reliability of
information interaction between floor equipment and locomotive systems. ETCS includes
Eurobalise receiving devices, Euroloop loops, Euroradio radio communication facilities, as well
as Eurocab onboard equipment. The choice of a specific level of ETCS implementation is
determined by the technical equipment of the railway section, its operational purpose and
requirements for the speed limit.

Within the framework of ERTMS/ETCS, there are four levels of system functioning: zero,
the first (L1), the second (L2) and the third (L3).

Level zero involves operation without integrating trackside signaling equipment and
centralization devices into ETCS; The driver controls the movement according to visual signals,
and the on-board system only monitors compliance with the established speed limits.

The first level of ETCS (L1) is based on dividing the race into block sections, the length of
which is not less than the braking distance of the train. This level can be implemented on existing
sections with normal driving mode. The transmission of information to the rolling stock is
performed mainly by Eurobalise, through which traffic light readings and data on the state of
track occupancy are transmitted. The implementation of L1 allows you to increase the speed of
trains to 160 km/h [4].

The second level of ETCS (L2) is focused on high-speed rail lines. Information interaction
is carried out both through Eurobalise and through GSM-R digital radio communication, which
ensures continuous data exchange between the locomotive and the radio blocking center (RBC)
[3, 4].

The third level of ETCS (L3) is the least common in practice. Its implementation involves
the introduction of a system for monitoring the integrity of the train, which allows to reduce the
usage of the most trackside equipment. The exchange of information is carried out exclusively by
radio channel between the RBC and the rolling stock. The absence of the need to divide the run
into fixed block sections creates conditions for the safe reduction of the intervals of passing trains.
The main problem of implementing this level remains the creation of a reliable system for
monitoring the integrity of rolling stock [2, 4].

When designing and implementing the ETCS system in Ukraine, it is advisable to take into
account the experience of implementing relevant projects on the railways of the European Union,
the technical characteristics of the existing signaling and communication systems, as well as the
prospects for further infrastructure development in order to ensure an increased level of safety and
speed of rail transportation.
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