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Overview 

The maintenance and financing of rolling stock 
is estimated at approximately £1.8 billion per 
year, accounting for 15% of total rail industry 
costs. Approximately 40% of this is spent on 
maintenance activities1. 

A significant proportion of these costs are 
related to labour-intensive maintenance 
processes, both preventative and corrective.

The transportation sector has been one of 
the first sectors to begin taking advantage of 
robotic systems for manufacturing. However, 
only a small fraction of the potential benefits 
that robotics could bring to the railway industry 
is being taken advantage of. 

It is anticipated that robotics may have a 
huge impact on many other areas outside 
manufacturing, which could drastically change 
the industry2. 

The Rail Technical Strategy (RTS) 2012 set 
out a vison for the railway where repetitive 
and arduous tasks are automated. This 
vison portrays a future that is likely to be 
technologically complex, but more automated 
and managed by fewer, highly skilled people. 
Automation is one of the common design 
concepts in the RTS and maintenance is 
highlighted as one of the key areas where 
increased levels of automation could benefit 
industry. Automating a wider range of 
maintenance operations will lower the risk to 
maintenance personnel and improve asset 
management and maintenance schedules3. 

Robotic systems provide an accurate and 
flexible way of handling inspection processes in 
repetitive environments where the defects may 
be very few and far between but critical to safety 
in their nature. In hazardous, high voltage and 
hard-to-access environments, robotic systems 
could potentially take the risks a human doesn’t 
need to be exposed to. The high accuracy and 
path repeatability of robotic systems enable 
them to repeat tasks that humans find dull and 
monotonous.

1  Rail Value for money study - Rolling stock whole life costs, 
Arup, March 2011
2  Technology watch on robotics and autonomous systems, RSSB 
& TRL, March 2015
3  Rail Technical Strategy 2012, 4.24

The growing adaptability of robotic technology 
is already paving the way for automated 
technology to transform the manufacturing 
industries. In the UK, the resurgence of railway 
transportation, coupled with the fact that 
robotics and autonomous systems (RAS) was 
identified as one of the eight great technologies 
that supports the UK Industrial Strategy, means 
this is the right time for industry to invest in 
robotic technology4.

Problem statement
Well maintained rolling stock is a vital part of 
running any railway. Trains are composed of 
many complex mechanical and electrical parts 
that need to be inspected and maintained at 
regular intervals to ensure the railways safe and 
efficient operation. 

The cost of rolling stock maintenance related 
to labour is estimated to be approximately 
£360 million per annum (REF)5.  This figure is 
likely to increase, given the total number of 
passenger vehicles is predicted to increase from 
over 12,000 vehicles to over 20,000 vehicles by 
20426.

Maintenance and inspection procedures, 
both preventative and corrective, are largely 
dependent on humans and although no one 
intends for errors to happen, psychology informs 
us that by nature humans are prone to error and 
it is inevitable that mistakes will be made from 
time to time. 

Train maintenance is particularly vulnerable 
to error because the work is often complex, 
involving the frequent removal and replacement 
of a variety of components.

Certain tasks also require high levels of vigilance 
and skill to detect faults that can be infrequent 
and difficult to spot. Train maintenance is 
also commonly performed in difficult working 
conditions and often under time pressure. 

Would the application of RAS technology help 
the rail industry reduce maintenance time and 
cost and improve the reliability of rolling stock 
inspections?

4  RAS 2020 Robotics and Autonomous Systems, Innovate UK, 
July 2014
5  ’How big is RISAS?’ RISAS Board Paper, January 2011
6 Long Term Passenger Rolling Stock Strategy for the Rail 
Industry, February 2013



Call for research 

The £250,000 RSSB call for funding, which will 
be made available through RRUKA, will seek 
novel ideas on how to make use of robotic and/
or autonomous systems to carry out rolling stock 
maintenance and inspections.

The ideas put forward must show a good 
understanding of current practices and test the 
feasibility of introducing new technology to 
future rolling stock maintenance.

The proposals should also aim to demonstrate 
how the introduction of robotics technology 
could reduce whole-life costs and/or assist 
humans with monotonous and labour intensive 
tasks, while overcoming challenges in the 
following areas: Technology; Reliability; Policy; 
Ethics.

Interested parties will have the opportunity 
to attend guided tours of a number of depots 
around the country. To attend a site visit, please 
email rruka@rssb.co.uk 

▪ 21 October, 11am - 1pm: TfL Stratford  
 Market Depot, London
▪ 30 October, 10am - 12pm: Chiltern   
 Railway’s Wembley depot, London
▪ 30 October, 11am - 1pm: TfL Stratford  
 Market Depot, London
▪ 4 November, 11am - 1pm: Longsight   
 Alstom depot, Manchester

You can watch the recording of the event on the webinar platform, where you can
also access some background information.

Copies of the presentations will be made available on SPARK (www.sparkrail.org). 

The webinar will remain available after the event to encourage networking. 

Access the webinar at the following link:
http://live.wavecast.co/ras-rolling-stock-maintenance/

Join the
conversation
on Twitter!

#RRUKArobotics

Key dates 
Call document published: 1 November 2015
Proposals due: 15 January 2016
Successful proposals announced: 1 February 2016
Feasibility studies due to start: Early March 2016
Presentations at the RRUKA Annual Conference: 
November 2017



TIME SESSION SPEAKER
10.00 Welcome and introduction Stuart Hillmansen, RRUKA Co-chair

10.05 The future of robotics
RAS 2020: What innovations in the world of robotics mean 
for the UK and for the rail industry?

David Lane, Heriot-Watt University

10.20 Rolling stock maintenance: an introduction
▪ Current state of play - How is rolling stock maintenance 
carried out?     
▪ Understanding the challenges – An introduction to the 
challenges that the industry currently faces related to 
rolling stock maintenance, inspections and servicing.
▪ Future maintenance concepts – What challenges will the 
future present? 

Mark Molyneux, ATOC
David Polhill, ATOC
James Pollard, Hitachi

10.55 Q&A Panel David Lane, Heriot-Watt University
David Polhill, ATOC
Simon Jarret, Chiltern Railway
James Pollard, Hitachi
Mark Molyneux, ATOC

11.10 Coffee break

11.30 Introduction Stuart Hillmansen, RRUKA Co-chair

11.35 Rail robotics applications so far
This session will cover a number of case studies about 
robotics applications to rail and how they have tackled the 
technology, reliability, ethics and policy challenges.

Mark Richardson, Omnicom
Tom Edge, Network Rail
Javier Yebes, Gobotix

12.00 Applications from other industries: case studies 
The case studies in this session will highlight how RAS has 
been successfully used to maintain assets and perform 
inspections in the aviation and nuclear industry.

Dragos Axinte, University of Nottingham
Jan Stegenga, INCAS3
Tom Richardson, Bristol University 
Thomas Vögele, DFKI

12.50 Q&A Panel Mark Richardson, Omnicom
Tom Edge, Network Rail
Javier Yebes, Gobotix
Dragos Axinte, University of Nottingham
Jan Stegenga, INCAS3
Tom Richardson, Bristol University
Thomas Vögele, DFKI

13.15 Lunch break
14.15 Interactive exercise

After having identified the key industry challenges related 
to rolling stock maintenance that RAS technology can help 
overcome, academics will be able to match their expertise 
and capabilities to those challenges. 

All delegates

15.15 Summary Stuart Hillmansen, RRUKA Co-chair

15.30 Future opportunities Margaret Adams, RSSB
Luisa Moisio, RSSB

16.00 Networking and consortia building

Programme

For any questions, please contact: rruka@rssb.co.uk

  #RRUKArobotics  @RRUK_A


