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IRSE International Technical Committee (ITC)

• Mission of the ITC is to provide a multi-national and independent 
perspective on Railway Control, Command and Signalling topics

• It aims to inform and educate both IRSE members and the train 
control and communications community worldwide, principally by the 
production of reports and articles on selected topics

• Membership is by invitation, and comprises industry experts from both 
suppliers and operators, drawn from more than a dozen countries 
around the world

http://www.irse.org/knowledge/public/itc.aspx
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This Presentation

• Based on an ITC article that will appear in the December 2017 issue of 
IRSE News

• Provides an international view of the primary strategic drivers of 
change in our industry from the perspective of:

• The user/specifier of signalling systems

• The supplier/provider of signalling systems

• Cross-references various other reports prepared by the ITC

“Why is innovation so difficult in railways?”, Feb 2013.
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Drivers of Change – User Perspective

1) Safety

2) Operations

3) Costs
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Drivers of Change – User Perspective

1) CONTINUED EMPHASIS ON SYSTEM SAFETY

• Application of “Fail-safe” Principles
• Will continue to be a primary technology 

driver, with increased emphasis on human 
factors

“How to reduce the number of accidents caused by human error”, Article in preparation by ITC.
“Moving beyond fail-safe signalling system designs, and redefining the ‘safe state’”, Oct 2013.

• Re-definition of “Safe State”
• Need for a more holistic view of rail transportation operations

• Users are demanding signalling solutions that not only provide the 
highest levels of system safety, but also the highest levels of 
system availability

Peter Kneffel / AP
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1) CONTINUED EMPHASIS ON SYSTEM SAFETY (continued)

• Cyber Security
• Security concerns and, in particular, cyber security threats, will 

increasingly drive signalling technologies, approaches and 
architectures

• Application of ALARP Principles 
• Reducing a hazard risk to as low as is reasonably practicable 

(ALARP) needs to be continually, and pro-actively, re-assessed

• Relying on operating procedures, and operating without movement 
authority enforcement and overspeed protection is no longer 
acceptable  

“Cybersecurity risks in railway signalling systems”, Sept 2017.

Drivers of Change – User Perspective
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1) CONTINUED EMPHASIS ON SYSTEM SAFETY (continued)

• Speed Control Systems
• Many rail systems continue to operate without overspeed 

protection and red signal enforcement

• Historically, speed control systems have been introduced following 
serious accidents, and have taken the form of overlay systems 
onto the existing signalling system

• An alternative proactive approach would be to replace the existing 
signalling system with a newer generation of signalling technology 
to also provide operational, system availability, and state-of-good-
repair benefits, in addition to safety improvements

“Adopting a proactive approach to the implementation of speed control systems”, Jan 2018.

Drivers of Change – User Perspective
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2) INCREASED FOCUS ON OPERATIONS

• Delivering higher levels of service
• Removing operational constraints 

imposed by the signalling system

“What can signalling do to enhance rail operations?”, Sept 2009.
“Traffic control, what should it consist of?”, Feb 2014.

“ERTMS level 4, train convoys or virtual coupling”, Feb 2016.

Drivers of Change – User Perspective

• Capacity
• Continued trend to “moving block” signalling solutions

• Alternative safe braking models

• Control centre consolidation and operational support systems

Mark Lennihan/AP
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2) INCREASED FOCUS ON OPERATIONS (continued)

• Automation
• Increasing trends towards higher levels of automation

• Not only for urban transit systems, but also for mainline rail 

• System Reliability/Availability/Maintainability
• Improved service recovery 

• Risk-based/condition-based preventative maintenance

“Semi-automatic, driverless, and unattended operation of trains”, Nov 2009.
“Use of ATO on suburban and main lines, benefits and migration”, July 2010.

“Avoiding the butterfly effect of failures in railway signalling and telecommunication systems”, Nov 2013.
“Data redundancy and intelligent verification in the context of signalling and train control”, Nov 2015.

“Fall-back and secondary detection systems”, Article in preparation by ITC.

Drivers of Change – User Perspective
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2) INCREASED FOCUS ON OPERATIONS (continued)

• “Big Data”
• Need to fully integrate “Big Data” tools within signalling/train 

control system designs, to provide more efficient and more 
effective system alarm management and system analytics

Drivers of Change – User Perspective

Foto: iStock.com/enot-poloskun
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3) LOWER-COST SIGNALLING SOLUTIONS 

• To Support Business Case for Signalling Upgrades
• The need to achieve more with the limited funds 

available

Drivers of Change – User Perspective

“Aspects of producing a business case for ERTMS”, Mar 2017.

• Commercial Considerations
• Desire for multiple sources of supply, and competitive procurement 

of both train-borne and wayside signalling equipment, will continue 
to drive the need for interoperability and interchangeability 
standards
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Drivers of Change – User Perspective

3) LOWER-COST SIGNALLING SOLUTIONS (continued)

“Managing obsolescence of electronic equipment in signalling”, April 2011.
“Towards the one-page safety case”, June 2009.

• Life-cycle Cost Considerations
• Increased focus on lifecycle costs will 

drive further standardization of systems 
and system interfaces

• Increased focus on provisions to mitigate 
the impacts of equipment obsolescence

12

• Safety Assurance Considerations
• Need for fundamental changes to the current safety assurance 

processes which are often onerous, costly, and time consuming



Drivers of Change – Supplier Perspective

1) Maintaining a Competitive Edge

2) Global Solutions

3) Communications Technology Considerations
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Drivers of Change – Supplier Perspective

“Driving evolution towards IP in signalling telecoms”, Jan 2016.
“Train integrity is the responsibility of the railway undertaking”, Nov 2013.

“Train integrity, making ETCS level 3 happen”, Dec 2013.
“Ensuring rail integrity in the absence of track circuits”; July 2011

1) MAINTAINING A COMPETITIVE EDGE

• Hardware Costs
• Increased use of commercial-off-the-shelf (COTS) products within 

SIL4 signalling systems

• Development of lower cost sensor technology (e.g. for train 
location and train length determination and to confirm route 
integrity)
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Drivers of Change – Supplier Perspective

1) MAINTAINING A COMPETITIVE EDGE (continued)

• Software Development Costs
• Evolution of tools and processes for the cost-efficient production of 

both vital and non-vital high-quality, bug-free software

• Software capable of being ported to updated hardware with the 
minimum of new safety assessment work

• Implementation Costs
• Increased focus on minimizing field test activities through 

enhanced factory testing with more sophisticated simulation tools

• Ability to only replace life-expired subsystems instead of complete 
system replacement
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Drivers of Change – Supplier Perspective

1) MAINTAINING A COMPETITIVE EDGE (continued)

• Engineering Process Costs (the “paper project”)
• The need to do more with less will drive more 

efficient, more pragmatic, and more cost-effective 
engineering processes
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• Personal experience would suggest:
• Over specifying, and excessive emphasis on the “paper 

project” can delay project delivery and add unnecessary 
project costs to both supplier and user with no value added

• People, not paper, deliver successful projects



Drivers of Change – Supplier Perspective

2) GLOBAL SOLUTIONS/PRODUCTS

• Technology Convergence
• The need for lower cost signalling solutions will continue to drive a 

move away from agency-specific and country-specific signalling 
products to global signalling solutions

• Convergence in technologies and products to serve both the urban 
transit and mainline rail markets

43391523 © Helgidinson | 
Dreamstime.com
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Drivers of Change – Supplier Perspective

3) COMMUNICATIONS TECHNOLOGY CONSIDERATIONS

• Access to cost-effective and efficient radio technologies will 
continue to be a critical issue for signalling system designs

• Many signalling functions are now shifting from the infrastructure 
to the train, driving the need for closer integration, and interface 
standardization, between the train-borne signalling equipment 
and the other train subsystems

• Next generations of signalling technologies will 
be increasingly “communications”-based relying 
on robust fibre optic and radio networks

Credit: Sam Duckerin
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Summary – Key Drivers of Change 

• Continued emphasis on system safety

• Increased focus on operations

• Drive to lower-cost signalling solutions  

• Maintaining a competitive edge

• Technology convergence to global solutions/products

• Increased dependency on communications technology
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