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The Challenge
Railways worldwide are moving towards communication 
based Automatic Train Protection (ATP) systems such 
as the European Train Control System (ETCS) to 
improve safety and increase capacity and performance.

Systemwide was asked by the NSW Independent 
Transport Safety and Reliability Regulator (ITSRR) to 
undertake a preliminary investigation into the merits 
of adopting an ETCS level 1 signalling system versus 
other levels of implementation, other non ETCS ATP 
options and continuing with the existing system. 

The main focus for evaluation was the capacity and 
reliability implications of the different technologies 
relative to current service standards. Key challenges 
included the limited segregation between freight and 
metro trains and the potential for reduction in 
overlaps and junction conflicts.

Our Approach
Systemwide drew together the knowledge and 
experiences of a range of global users of ETCS and 
other ATP technologies and compared these with the 
outcomes of detailed modelling and other analysis of 
key operational and reliability aspects of the CityRail 
network. 

ETCS Implications 
for Network Capacity
Systemwide investigated the capacity and reliability implications of using 
a European Train Control System level 1 signalling system in the Sydney 
metropolitan network. 

Suite 10.05, 343 Little Collins St, Melbourne 3000 Australia

T:+61 3 9670 7569   F:+61 3 9600 3080   W: www.systemwide.com.au

Our analysis incorporated:

> independent expertise from experienced signalling
   engineers

> the views of potential suppliers

> the experiences of other networks and operators
   who have implemented ETCS and similar ATP
   solutions such as the Swiss Federal Railways and 
   MTR in Hong Kong

> Quantification of the capacity benefits of 
   implementing different systems and levels based 
   on a modelled comparison with the current system

> Estimation of the performance (on-time reliability)
   impact of different systems on the network.

The Benefits
This project provided ITSRR with a comprehensive 
overview of the potential capacity and reliability 
opportunities that could be realised with an ETCS 
level 1 system. 

Importantly, our approach provided a balanced view 
of the merits of implementing different systems and 
highlighted that factors other than the ‘level’ of an 
ETCS operation can in fact be more important in 
influencing capacity and reliability. 
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COST

CAPACITY BENEFIT

Current Signalling SystemCurrent Signalling System

ETCS Level 3ETCS Level 3

Alternative ATP eg US&S Coded track circuitsAlternative ATP eg US&S Coded track circuits

Installation of more trainstopsInstallation of more trainstops

ETCS Level 1 without infillETCS Level 1 without infill

ETCS Level 1 with infill 
and reduced overlaps
ETCS Level 1 with infill 
and reduced overlaps

ETCS Level 2 with 
reduced overlaps 
and signals removed 

ETCS Level 2 with 
reduced overlaps 
and signals removed 

ETCS Level 2 with 
reduced overlaps
ETCS Level 2 with 
reduced overlaps

SPADs and overspeeding risk

Overspeeding risk

Protection from SPADs 
and overspeeding

Requires significant planning

Moderate risk

Low risk

Implementation risk

High risk

Not yet available

Safety


