


Vision
A National Centre

This £11.1 million National EPSRC Centre (including £5.7 million from EPSRC) for Innovative Manufacturing in Through-
life Engineering Services provides world-class capability in the UK to enable industry to deliver high value products with 
outstanding availability, predictability and reliability with the lowest life cycle cost.

The EPSRC Centre vision is to provide thought leadership in through-life engineering services and be the first choice for 
UK manufacturing companies as a source of technological solutions, research and development capability, knowledge, 
skill and advice.





Executive Summary 2011-12
This Annual Report gives an overview of the mission and activities of the EPSRC Centre for Innovative 
Manufacturing in Through-life Engineering Services following its first year, and sets the scene for its 
future operation. The EPSRC Centre is hosted by Cranfield University (lead) and Durham University. 
The core partners of the EPSRC Centre are Rolls-Royce, BAE Systems, the MoD and Bombardier 
Transportation.



The Challenge

Successful high technology UK manufacturing companies are offering a range of interlinked high value products and 
through-life engineering services. High value products are typically technology intensive, expensive and reliability 
critical requiring the services (such as maintenance, repair and overhaul) throughout the life cycle e.g. aircraft 
engines, high-end cars, railway vehicles, wind turbines and defence equipment. A recent study by the Engineering 
Employers Federation (EEF) has identified that provision of high value services alongside products is set to become 
an even greater priority for UK companies in the next five years. This is now common in the aerospace, defence and 
automotive sectors, and typically generates 50 - 60% of the revenue in many companies. The service often includes 
manufacturers taking more whole life service responsibilities (e.g. maintenance, readiness and sustainment) for a high 
value product. There is limited feedback from the service phase to the design and manufacturing and it is often based 
on component level analysis and in a single domain, e.g. structural, mechanical, electrical, electronics and software. 
This limited analysis often leads to unexpected maintenance problems, support issues, lack of reliability of the system 
and increased cost. It is therefore required to fundamentally re-define the way these high value products are designed 
and manufactured.

Initial Projects

There are five initial projects:

• Study of cross sector challenges in through-life engineering services feedback to design and manufacturing 
   (now complete)
• Reduction of no-fault found (NFF) through system design (3 years)
• Characterisation of in-service component feedback for system design and manufacturing (3 years)
• Improvement of system design process for whole life cost reduction (2 years)
• Self-healing technologies for electronic and mechanical components and subsystems (3 years)

Key Achievements

• Launched all five projects and completed initial development of the Studio
• Recruited six Research Fellows and five PhD students
• Developed a detailed communication plan
• Funded twelve feasibility projects involving seven new universities
• Three new professors have joined
• Recruited two new industrial partners
• Launched a new international conference in Through-life Engineering Services 
• £920k new funding achieved from AUTONOM project led by Professor Andrew Starr
• Started a new one year project in Autonomous Maintenance led by Professor Tetsuo Tomiyama
• Professor Peter Foote has joined the EPSRC Centre as the EPSRC manufacturing fellow in 
   “Sensors for Through-Life Engineering”.
• Ten new publications
• Founded a CIRP working group on “Continuous Maintenance”

Future Plans

• Launch new research projects – July 13
• Implementation of PRINCE2 – Dec 12
• Organise and host EPSRC Manufacturing the Future Conference 2013 
• Lab development for Professor Peter Foote (EPSRC Manufacturing Fellow) and Professor Tetsuo Tomiyama
• Summer School (Q2 2013) and one-day free workshops for UK academics
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Core Project 1:

Study of Cross Sector Challenges in 
Through-Life Engineering Services 
Feedback to Design and Manufacturing



The aim of this research project was to investigate the cross-sector challenges in maintenance, repair 
and overhaul and through-life engineering services. This project also established the current state of 
feedback between engineering services and design, and engineering services and manufacturing.

The following research questions 
were addressed:

• What are the major challenges and opportunities in 
   maintenance, repair and overhaul across the four 
   core industry sectors?
• What are the major challenges and opportunities in 
   service feedback to design and manufacturing across 
   the four core industry sectors?
• Can case studies be captured where design and 
   manufacturing impact service performance and 
   as a result the cost?  
• How can the identified challenges and opportunities 
   be mapped against the current tools to identify the 
   knowledge gaps?
• How can the EPSRC Centre support the wide range of 
   requirements (lower and higher TRL level research 
   and product development, education, standards, etc) 
   from industry in through-life engineering services?

Project Team

Ashutosh Tiwari and Louis Redding 

Progress to date

A survey was designed and deployed to industry and the 
results from it were analysed and have been reported in 
two conference papers. The first at ICMR2012 (Aston) 
entitled “Challenges and Opportunities in Through-life 
Engineering Services: A survey of Manufacturing 
Organisations” by Louis Redding, Nicholau Morar 
and Ashutosh Tiwari and the second at TESConf 2012 
(Shrivenham) entitled “Identifying the challenges in 
Through-life Engineering Services” by  Louis Redding, 
Ashutosh Tiwari, and Rajkumar Roy. A further Journal Paper 
has been submitted to the Proceedings of Institution of 
Mechanical Engineers: Part B Engineering Manufacture 
and is in the peer review process. Its title is “Through-life 
Engineering Services. An unfulfilled paradigm?”. An industry 
day has been held with over 30 attendees to disseminate 
the project findings and a report has been written detailing 
the potential synergies of this Centre’s projects with other 
EPSRC Centres for Innovative Manufacturing. Two initial 
case studies with Rolls-Royce and Bombardier 
Transportation are planned for completion by the end of 
October 2012.



Core Project 2:

Reduction of No-Fault Found (NFF) 
Through System Design



Investigations have shown the occurrence of NFF 
in coupled whole systems with electronic, electrical 
and mechanical sub-systems to have many causes and 
reasons. Solutions have always proved difficult. The 
root causes can be diverse and many are specific to 
particular industries, but the problem can occur 
from incorrect diagnostic techniques or tests, poor 
training, incorrect processes, operational pressures or 
poor design. The costs can be significant particularly 
when assets are now being contracted at a fixed price 
per hour of their availability. An investigation by the 
Royal Air Force showed some 60,000 man-hours being 
attributed to nugatory maintenance activity on NFF. 
Similar wasted efforts will be occurring in the Army 
and Navy, Railways, Wind Turbines and High-end car 
industries. The problem and the appropriate solutions 
are certainly not unique to any one industry and the 
solutions need to be appropriate to be effective. 
There are three different classes of NFFs, all of 
which will be addressed here: a) Intermittent faults, 
a fault is indicated but ‘goes away’ a short time later, 
b) Integration faults, a component or sub-system 
works fine on test but shows faults when 
incorporated with other systems and c) BITE 
(Built-in-Test Equipment) indicates a fault but 
there is insufficient information available to 
locate the exact unit or component to be replaced.

Research Objectives

• To identify common root causes of the three types 
   of NFF problems across industries and understand the 
   nature and impact of coupling between sub-systems.
• To develop a novel Failure Modes Effects Analysis 
   (FMEA) technique to give Fault Detection and Isolation 
   (FDI) bounds for a system.
• To develop a fault localisation mechanism and 
   demonstrator at the board and sub-system level.
• To define system design rules and demonstrate their 
   effectiveness to reduce the likelihood of NFF 
   occurrences.
• Dev. a system design evaluation standard and proc. 
   that will reduce the prob. of NFF occurring later 
   in the lifecycle.

Project Team

Chris Hockley, Ian Jennions, Paul Phillips and Samir Khan

Progress to date

We have taken delivery of and commissioned 
an environmental test chamber and also leased 
intermittent fault detection and isolation equipment 
that is capable of capturing such faults in complex 
electronic systems. We have recruited a new tier 3 
industrial partner, Copernicus Technology Ltd, and 
established links with the University of Lincoln and TU 
Delft. We have had a leading role in the formation of a 
NFF Working Group as part of the ADS MRO & Logistics 
network and hosted its first meeting.

We have carried out a comprehensive academic 
literature survey and this has been published as an 
internal report and deliverable D1.1: A state-of-the-
art survey on the impact of No Fault Found (NFF) on 
Through-life Engineering Services. We are currently 
developing an industrial peer reviewed NFF Taxon-
omy. and have reported on progress in a paper at 
TESConf2012 (Shrivenham) entitled “No Fault Found, 
Retest OK, Cannot Duplicate or Fault Not Found? 
–Towards a standardised taxonomy” by Samir Khan, 
Paul Phillips, Chris Hockley and Ian Jennions. We have 
completed an organisational and procedural impacts 
study on NFF across the RAF including Fast Jet, 
Helicopter and Multi-Engine aircraft and we are working 
with Air Command HQ to help define a NFF policy for the 
RAF. We now have access to the MoD LITS data to assess 
the impact and causes of NFF across a range of aircraft 
and systems. We have identified individual systems for 
investigation from our core partners Bombardier 
Transportation and the MoD and we are 
commencing experimental investigations into the 
selected UK military helicopter avionics suffering from 
NFF. We have published a paper in the Journal of Quality 
in Maintenance Engineering entitled “The impact of no 
fault found on through-life engineering services” 
(Vol18, No2,pp141-153).



Core Project 3:

Characterisation of In-Service 
Component Feedback for System 
Design and Manufacturing



Existing research activities such as the Strategic 
Investment in Low-carbon Engine Technology (SILOET) 
programme are developing parametric lifing models for 
support of the service life cycle cost and reliability 
modelling process. These descriptions will be based 
upon point in time data sets and will rapidly become 
out of date as designs and operating environments 
develop. Additionally the design expectation offers 
a new reference point for Engine Health Monitoring 
or overhaul shop anomaly alerting - improving early 
detection of emerging service issues. In most cases, 
system level design changes are required to address 
the emergent issues and learning at component level. 
For example high pressure turbine (HPT) seal segment 
oxidation is a major driver of on-wing life through its 
influence over HPT blade tip clearance and hence 
turbine gas temperature margin. A study of this problem 
helped to size the flow capacity for the Turbine Case 
cooling system on a future engine design in Rolls-Royce.

It is observed that wear, cracking, fatigue and corrosion 
are the top degradation mechanisms for aerospace 
and similar components. This project will develop a 
technology demonstrator to capture component failure, 
damage and degradation data using two well-known 
technologies: 3D digitiser for the surface characteristics 
and surface cracks and thermography for corrosion, 
delaminations, impact damage and disbonds. XRay-
CT images will be used to identify internal cracks and 
defects. The data will be fused together and analysed 
using novel algorithms to identify the nature of wear, 
corrosion and cracking. We shall study the link between 
the service performance and the initial system 
architecture, and will develop new guidance for 
the system design for a better service life, therefore 
reducing the engineering service effort required. The 
efficient and effective capture, interpretation, 
transition, storage and fusion of a very large volume 
of complex data, information and knowledge represents 
an enormous challenge on many levels.

Research Objectives

• To characterise failure, damage and degradation of 
   the components using 3D optical, thermography and 
   XRay-CT imaging, develop a novel technique to fuse 
   the three types of data and analyse it to produce 
   service feedback information using novel algorithms.
• To develop a technology demonstrator to semi 
   automatically capture different types of component 
   degradation data from two different technology 
   sources.
• To develop a methodology to tag the images with 
   semantic descriptions for storage and easy retrieval.
• To define what information is necessary and relevant 
   at the system architecting stage.
• To investigate how the service feedback will impact 
   whole system design on specific examples.
• To develop a PLM demonstrator on how the system 
   design could be supported using the service feedback.

Progress to date

We have purchased a Thermography camera and 
the associated equipment to enable us to carry out 
inspections of both metal and composite components 
looking for subsurface damage. The commissioning of 
the camera system has led to a paper at TESConf2012 
(Shrivenham) entitled “Characterisation and Perfor-
mance assessment of a Pulsed-thermography Camera 
System for component degradation inspection” by 
Taufiq Widjanarko, Lawrence Tinsley, Rajkumar Roy and 
Jorn Mehnen. We have installed and commissioned a 
robot cell for the automation of this process. We have 
demonstrated the camera system at a number of events 
including Mach2012 at the NEC and at the Farnborough 
Airshow (2012). We have completed three industrial 
partner specific demonstrations requiring extensive 
researcher time on-site to the satisfaction of the 
partner.

Project Team

Rajkumar Roy, Jorn Mehnen, Louis Redding, 
Taufiq Widjanarko, Lawrence Tinsley, Nicholas Adcock 
and Nicholau Morar 



Core Project 4:

Improvement of System Design Process 
for Whole Life Cost Reduction



The provision of service by a system demands 
cost-effective delivery of capability, through life, and 
the effective management of the engineering service 
challenges such as Whole Life Cost (WLC), Obsolescence, 
Maintenance, Repair, Upgrade, Technology Insertion 
and System Assurance / (Re)Certification. These are 
challenging demands for system designers in industry, 
who need to understand, design and implement 
appropriate characteristics and process for System 
Design. This research project investigates the system 
design characteristics and the industrial system design 
approaches and process that are necessary to achieve an 
optimised system design from whole life cost as well as 
satisfying the engineering service needs. This may 
be described as encompassing how best to achieve, 
for example, “System design for obsolescence 
management” or “system design for WLC” etc. 
and the focus of the research will be the system 
partitioning / modular structure represented by 
the “System Architecture Design”. This refers to 
the partitioning, by the designer, of the system into 
component subsystems, with the corresponding 
allocation of requirements, specification of 
properties and interfaces. 

This System Architecture Design, selected by the 
designer, can have a significant impact on the service 
delivery and through-life performance, whole life cost 
and risk. Consider, for example, the following two 
scenarios in which several technologies are becoming 
obsolete at a period in the system lifecycle: 
a) If the obsolete technologies are distributed widely 
throughout the system then an extensive major upgrade 
of the system will be necessary and this is likely to be 
very expensive and highly disruptive to the 
continued delivery of capability and service. 
b) At the other extreme, if the obsolete technologies 
are clustered into one modular “subsystem” then the 
obsolescence may well be managed with far less 
disruption and cost. As systems become increasingly 
closely coupled and complex, achieving the design 
characteristics as in scenario (b) requires increasingly 
sophisticated design processes, methods and tools in 
order to achieve an optimised overall design. This 
illustration provides an example of the sort of 
consideration that would be appropriate in an overall 
“System Design for Service Provision” approach and the 
characterisation and development of such an approach 
is the focus for the proposed research.

Research Objectives

• To study examples of impact of coupling between 
   the mechanical, electrical and software components 
   for whole life cost of a system, obsolescence 
   management, maintenance-repair-overhaul and 
   system requalification.
• To develop a novel methodology and its associated 
   tool to improve the system design process and 
   partitioning to reduce the engineering service cost 
   whilst minimising the effort and elapsed time needed 
   to evaluate and optimise the concept design options 
   for the coupled whole systems.
• To demonstrate the recommended System Design for 
   Service Provision approach in a real life engineering 
   system.

Progress to date

We have developed a dynamic system model based 
on Casual Loop Diagram to capture the effects of 
extending high-value systems’ life on through-life 
attributes such as maintainability and obsolescence 
and eventually their overall effect on Whole Life Cost, 
which we have reported in a paper at TESConf2012 
(Shrivenham) entitled “Through-life challenges and 
opportunities of designing high-value complex 
systems” by Amir Toossi, Phillip John, Essam Shehab 
and Tim Mackley. We have extensively studied four 
major projects on the More Electric Aircraft i.e. TIMES 
(UK), POA(EC), MOET(EC) and Clean Sky(EC)  to identify 
the opportunities to improve the system design process 
to reduce the Whole Life Cost. We have identified the 
initial attributes of a trade-off space for comparing 
more electric architecture options. We proposed a 
framework to assess the whole life cost implications 
of introducing a new technology such as more electric 
engine at whole system level (aircraft) and the cost of 
improving the System Readiness Level.

Project Team

Philip John, Essam Shehab and Amir Toossi



Core Project 5:

Self-Healing Technologies for Electronic 
and Mechanical Components and 
Subsystems



The ideal support strategy for a mechatronic system in need of repair is one that administers the support 
as required in-situ without the need for human decision or intervention. This is very much the process 
by which humans themselves have great resilience in that the micro repair of damage, the process of 
healing, goes on without intervention unless the damage sustained is severe. Large engineering systems in 
safety critical situations already have a level of self-diagnosis (built in self-test or BIST) and self-fix, if not 
self-immobilisation to prevent more serious damage. However, the migration of self-repair to lower value 
systems is a process which engineering is just beginning. Examples of existing self-repair at the smaller 
scale (such as self-sharpening knives and self-repairing bearings from the mechanical world, self-repairing 
paint from the materials world and self-fixing memory from the electronics world) are with us already 
across many areas of interdisciplinary engineering. In all these applications, there are generic concepts 
at work in the healing paradigm: self-diagnosis, with redundancy of resources and timescales to affect the 
repair. This project aims to devise architectures that exploit self-healing technologies for electronic and 
mechanical components and subsystems to reduce maintenance. In designing new products, there is an 
expectation of a much greater lifespan with minimal call upon engineering service support throughout its 
life. This project aims to extend system longevity by increasing the system’s capacity to self-repair.

Progenitors to the self-repair capability can 
be found in domain-specific research such 
as materials, mechanics and electronics. 
Self-sharpening knives and self-repairing 
bearings from the mechanical world, self-
repairing paint from the materials world, and 
self-fixing memory from the electronics world 
are with us already. This research will first 
develop the self-healing approaches within 
the electronic and mechanical domains 
separately and then study the coupling of 
these domains. This differs from the research 
of our main competitors in the project area 
who are mainly focused on developing 
domain-specific concepts.

Research Questions

• Is it possible to simulate the coupling 
   between mechanical and electronic sub-
   systems such that self-healing strategies 
   can be quantified and evaluated?
• Can we learn from biological self-repair 
   strategies such as stem cell therapy and 
   how best to implement mechatronic 
   self-healing?
• How can evolutionary multi-objective 
   optimisation techniques be used to support 
   design for self-healing using basic building 
   blocks?
• Are there common methodologies found in 
   existing self-healing systems to enable 
   future designs?
• What are the best case studies from the 
   domain of Micro-Electro-Mechanical-Systems 
   (MEMS) to exemplify self-healing?



Progress to date

We have calibrated the MSTS (Mixed signal test system) 
engineering tester for testing self-healing electronics 
demonstrators and procured a modular PXI test 
platform, tools for development of electronics 
demonstrators comprising FPGA hardware, labview, 
Xilinx ISE and rapid prototype units for building 
mechatronics self-healing concepts and modular 
robotics components. 

We have furthered the development of our research on 
stem cell algorithms by publishing a journal paper 
(David H. Jones, Richard McWilliam and Alan Purvis, 
“Convergence and Feedback: A Framework for 
Bounded Cellular Automata Design”, Journal of Cellular 
Automata, 6(4-5), pp 399-416, 2011.) and a conference 
paper (R. McWilliam, A. Purvis, D. Jones, P. Schiefer, R. 
Frei, A. Tiwari, and M. Zhu, “Self-repairing electronic 
logic units based on convergent cellular automata”, 
Accepted for TESConf 2012 Shrivenham, 5-6 Nov 2012). 
A special session on self-healing technologies is planned 
at TESconf. Further conference contributions have 
been presented to publicise this research: R.McWilliam, 
“Self-repairing electronic systems”, IeMRC Research 
to Industry (R2i) Electronics Conference: connecting 
research to industry, Loughborough, 19th June 2012; R. 
McWilliam, R. Frei, P. Schiefer, A. Purvis, A. Tiwari, M. 
Zhu, “Self-repair technologies for maintenance-free 
mechanical and electronic components and subsystems”, 
1st EPSRC Conference on Manufacturing the Future, 
Loughborough, 19-20 Sept 2012; and A. Purvis 
“Electronics Systems for Extending Product Life. “, 
Plenary, 6th international conference on industrial & 
information systems (ICIIS, Sri Lanka, 16-19 Aug 2012).

We have performed a mapping of self-healing 
technology in order to assist the community in 
understanding the potential benefits to real 
applications. This has been summarised in a review 
paper (Regina Frei, Asutosh Tiwari, Richard McWilliam, 
Alan Purvis, Giovanna Di Marzo Serugendo, 
“Self-healing technologies”, Under review IEEE 
Trans Sys. Man & Cybernetics C.)

An EPSRC strategic partnership award has been granted 
“Towards the adoption of self-healing technologies” with 
the aim of investigating strategies for the adoption of 
self-healing technology.

Cranfield has run an MSc student project in the area of 
self-healing technologies with sponsorship from Smiths 
Detection. 

We are in the process of building hardware/software 
platforms that will be used to test our stem cell and 
redundant logic designs. This involves FPGA hardware 
configured to run reliability tests under high radiation 
environments. Neutron radiation testing is planned at 
the RAL ISIS facility (Chipir source) in December 2012.

Project Team: 

Alan Purvis, Ashutosh Tiwari, Meiling Zhu, 
Richard McWilliam, Regina Frei, Philipp Shieffer 
and Stuart Chandler



Through-Life Engineering Services Studio

Mixed signal test system Electronics under test Defect analysis using thermography

Robot inspection cell Virtual reality suite Universal synoptics IFDIS (Intermitent 
fault detection and isolation system)

Thermoscope Environmental test chamber

at Cranfield and Durham Universities



Three new Professors Join the Centre

Professor Peter Foote

Peter holds an EPSRC Fellowship in Manufacturing and 
will lead research in the verification and validation 
of sensors for Through-life Engineering applications. 
He will mentor the feasibility study on Integrity and 
Through-Life-Degradation of Electrical Wiring/Connectors/
Components using Long-term Intermittent Fault Detection 
with the University of Lincoln. He is a member of the 
Centre Advisory Board.

Professor Andrew Starr

Andrew led the team which was successful in the EPSRC 
Call on Autonomous and Intelligent Systems with a project 
entitled Integrated Through-Life Support for High-Value 
Systems (AUTONOM). He will mentor the feasibility studies 
on Tribology and through-life maintenance strategies for 
premature wind turbine gearbox bearing failures with 
Southampton University and Electric Vehicle Through-Life 
Management based on Telematic Data with Sunderland 
University. He is also a member of the Centre Executive.

Professor Tetsuo Tomiyama

Tetsuo holds a Royal Society Wolfson Research Merit 
Award in High Fidelity Life-Cycle Simulation for Design 
for Sustainability. He will lead a Centre project on 
Collaborative Autonomous Robotics for Maintenance a 
one year feasibility study. He is a member of the Centre 
Advisory Board.



Centre Outreach
TES Award for Industry

Of the Year Awards 2012

Wednesday 21st November 2012 Grange Tower Bridge Hotel, London 
The four finalists are Entek International, Honeywell Electrical  Devices & Systems 
(St Asaph), Rolls-Royce and Vernacare

External Events

The EPSRC Centre had a stand at the following events:

Innovate 11
AADKTN Conference, Rotherham 2011
MACH2012, NEC Birmingham
National Manufacturing Debate, Cranfield 2012
Farnborough International Airshow, 2012
EPSRC Manufacturing the Future Conference, 
Loughborough 2012 

Think Tank and Industry Day

A road-mapping event was held for the EPSRC Centre 
Think Tank and other invited industry partners and 
academics. Over 30 people attended this and 
contributed to the road-map to help define the future 
research direction of the EPSRC Centre. The following 
day further industrialists were invited to hear a series 
of presentations by the researchers outlining progress 
on the core projects to date. Useful feedback and 
observations were made by the audience who were 
invited to comment on the outputs from the road-
mapping on the previous day.New strategic partnership 
with BSI – standards development

New Members and Courses

A new professional MSc on ‘Through-life System 
Sustainment’ has been launched and is now taking on 
its second cohort of students from industry. Copernicus 
Technologies, a leader in the field of intermittent fault 
detection has joined the EPSRC Centre and together 
we have launched a working group in No Fault Found 
which has attracted over 50 industrial and military 
participants. The British Standards Institute has also 
joined the EPSRC Centre following a successful Cranfield 
student group project which developed taxonomies for 
several aspects of Through-life Engineering Services.

International Benchmarking

New CIRP Collaborative Working Group on ‘Continuous 
Maintenance’ has been established

The first International Through-life Engineering Services 
Conference, TESConf2012, will be held at Cranfield 
University’s Shrivenham campus on 5th and 6th 
November 2012.

US Study visit (September 2012) 

The team visited Georgia Tech, University of Maryland, 
MIT and Harvard, met with NASA and NIST and with 
two companies, iROBOT and Spectral Dynamics. They 
presented material and met with academics interested 
in self repair strategies for increasing product reliability. 
They were invited to an Embassy reception in 
Washington DC and to the Consulate in Boston and 
met with senior UKTI and RCUK staff. The team 
consisted of two academics, two research fellows 
and an industrialist.  The team are now following up 
proposals linked to NSF “Catalysing new international 
partnerships” and the presidents manufacturing 
1 Billion $ fund.



Feasibility Projects



Committee Members and 
Industrial Affiliates

CAB members:

Bill Bardo, CAB Chair 
Rajkumar Roy, Cranfield University 
Alan Purvis, Durham University 
Andy Harrison, Rolls Royce 
Stewart Willocks, BAE Systems 
Richard Denning, MoD 
Svetan Ratchev, Nottingham University
Juan Matthews, UKTI 
Norman Stockman, TWI
Mel James 
Leonard Fass, Imperial College and GE 
Healthcare
Steve Nash, BMW,
Derek Gillespie, EPSRC
Will Barton, TSB
Andy Shaw, Cranfield University
Stephanie Lewis, EPSRC
Raj Mehta, Bombardier Transportation
Neville Reyner
Kirsten Tracht, Bremen University
Peter Hill
Fred van Houten, Delft University of 
Technology
Tetsuo Tomiyama, Cranfield University
Peter Foote, Cranfield University

Industrial partner contacts 
(not otherwise listed):

Stephen Gregson, Rolls-Royce 
David Attwood, BAE Systems 
Jim McFeat, BAE Systems  
Richard Pitman, AADKTN
Malcolm Bruce, Northop Grumman 
Sperry Marine
Ruth Mallors, AADKTN
Elaine Kearney, AEA Technology
Nick Hussey, Sayonemedia 
Sameer Savani, ADS 
Steve Shepherd, UKCEB 
Ashley Evans, Energy KTN
Dave Llittlejohn, Siemens 
Bipin Patel, Enginsoft 
Andrew Cuffley, GOM 
Andrew Langridge, Pricesystems
Ben Sheridan, BSI
Giles Huby, Copernicus Technologies

Leaders of feasibility studies:

Ajith Parlikad, Cambridge University
Juan Matthews, UKTI
Mark Price, Queens University Belfast
Jeff Alcock, Cranfield University
Suresh Perinpanayagam, 
Cranfield University
Qing Wang, Durham University
Jennifer Whyte, Reading University
Chris Bingham, Lincoln University
Andy Tyrell, York University
Ling Wang, Southampton University
Patrick McLaughlin, Cranfield University
Mike Knowles, Sunderland University




