
Sustainable Surface Transport Research 
in the Seventh Framework Programme

The aim of this publication is to provide information 
on more than 100 projects which were selected in 
the fi rst two FP7 Calls in the fi eld of Sustainable 
Surface Transport.

The background, objectives, description of 
work and expected results of each project are 
described. The contact details of the project 
coordinators and the partnerships are also given. 
Comprehensive index lists by technical discipline, 
acronym, partner and instrument are also provided 
to facilitate your search. 
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Effi cient transport 
is one of the cor-
nerstones of sus-
tainable wealth 
and prosperity 
in Europe. Our 
transport sys-
tems compare 
well with those of 
other developed 
regions of the 
world, providing 

essential resources and means of mobility, 
while driving employment, economic growth 
and global exports. In addition, transport-
related technological advances stimulate and 
accelerate knowledge acquisition, innovation 
and European integration.

Surface transport, including road, rail and 
waterborne modes, represents 11% of GDP 
and provides 16 million jobs in Europe. 
At the same time, serious challenges can 
be created when transport grows in an 
unsustainable way.

In terms of the environment, the impact of 
transport systems on climate change and 
the pollution of air, water resources and soil 
must be minimised to protect public health 
and biodiversity. Transport accounts for 30% 
of the total energy consumption in Europe 
and the vast majority of that consumption 
(98%) is derived from fossil fuels – in particular 
from oil.

The recent enlargement of the EU has raised 
the total population of the Union by 27%, 
while the land surface is some 34% larger. 
People and goods need access to mobility 
across Europe to ensure economic develop-
ment and free movement of resources.

The competitive advantages of our transport 
industries need to be ensured and enhanced. 
And, of course, transport is an important 
factor in many international agreements and 
key policies, including trade, competition, 
employment, cohesion, security, maritime 
and internal market policies, as well as the 
Kyoto Agreement and it successors.

Finally, the toll in human lives and suffering 
due to transport-related accidents is still woe-
fully high, and citizens rightfully feel that they 
deserve safer means of mobility.

Meeting these challenges requires sustained 
and innovative responses. The White Paper 
on Transport 'European Transport Policy for 
2010: Time to decide' (COM (2001) 370 fi nal) 
and its mid-term review 'Keep Europe Mov-
ing – sustainable mobility for our continent' 
(COM (2006) 314 fi nal) set out the objectives 
that should be addressed at a pan-European 
level. Research priorities for FP7 are based on 
these objectives and are also aimed at sup-
porting industrial competitiveness.

The overarching objective for European 
research policy is the creation of an open 
and competitive European Research Area 
(ERA). The 'common vision' for ERA in 2020, 
adopted in 2008, calls for concrete actions, 
clearly orientated towards the free circulation 
of researchers, knowledge and technology 
within a European internal market for research.

The largest part of the FP7 budget is dedi-
cated to the ‘Co-operation’ programme (more 
than €32 billion over seven years). Within that, 
the ‘Transport’ theme receives the third larg-
est share, with a total budget of €4.16 billion. 
This represents a 60% increase per year com-
pared to the Sixth Framework Programme 
(FP6) for transport research.

This book provides you with a concise over-
view of the projects selected for funding 
under the fi rst two FP7 Calls for Proposals 
in the area of Sustainable Surface Transport. 
While the budget allocated to these important 
projects is substantial, we hope and expect 
that the value of the results they achieve will 
be much greater.

András Siegler
Director, Directorate Transport (RTD- H)

Directorate-General Research (RTD)
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The Sustainable Surface Transport Unit of the 
Directorate-General for Research is pleased 
to provide you with a short description of 
more than 134 projects funded in the fi rst two 
Calls for Proposals of the Seventh Framework 
Programme in the fi eld of Sustainable Surface 
Transport.

The book starts with an introduction that gives 
an overview of the Sustainable Surface Trans-
port sector, the FP7 instruments, and some 
information on the European Technology Plat-
forms (ETPs), the Joint Technology Initiatives 
(JTIs) and the European Green Cars Initiative.

For each project you will fi nd a short descrip-
tion of the state of the art, the objectives, 
the work planned during the project and the 
expected results. The contact details of the 
project coordinator and the partnership are 
also provided. We hope that this informa-
tion will be helpful to research policy-makers, 
project proposers who are looking to achieve 
an exhaustive state of the art, and stakehold-
ers in the research community who want to 
identify ongoing research projects of interest 
to them or to identify potential partners for 
future collaboration.

The research projects are grouped by the 
activities of the Work Programme:
- The Greening of Surface Transport
- Encouraging Modal Shift and Decongesting 

Transport Corridors
- Ensuring Sustainable Urban Mobility
- Improving Safety and Security
- Strengthening Competitiveness
- Cross-cutting Activities for Implementation 

of the Sub-theme Programme 

At the end of the book, indexes by acronyms, 
partners and instruments are also provided. 
Contact details of the National Contact 
Points, whose role is to relay the information 
on the Seventh Framework Programme in 
the European Union Member States, are also 
given. Finally, contact details of the people 
involved in the following up the projects in the 
European Commission are also provided.

As the editor of this publication, and on behalf 
of all my colleagues in the Sustainable Surface 
Transport Unit, I wish you fruitful co-operation 
under the Seventh Framework Programme.

The Editor

Frederic Sgarbi
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European Surface 
Transport Research 
under the Seventh 
Framework Programme 

Transport is a key component of the Euro-
pean economy and society; it is an important 
industrial sector in its own right, while allowing 
millions of Europeans to get to their jobs every 
day, and permitting goods to hit supermarket 
shelves. The automotive sector alone pro-
vides 1.9 million direct jobs and a further 10 
million indirect jobs in Europe, and accounts 
for 3% of EU GDP.

The increasing demand for mobility remains a 
major challenge. Rising levels of traffi c bring 
increased safety and health concerns. The 
environment suffers from transport activities, 
with CO2 emissions now having a real impact 
on climate change. Meeting transport chal-
lenges requires radical solutions, highlighting 
the essential role of research.

Transport – a critical industry

Surface transport encompasses road, rail, 
and waterborne transport modes, each of 
which plays an important part in the daily lives 
of European citizens. The surface transport 
industries are central to the economy, sup-
porting competitiveness and employment:
- The road transport industry provides jobs 

for more than 14 million people and contrib-
utes 11% of European GDP.

- Maritime transport accounts for 90% of EU 
external trade. European shipbuilders have 
an annual turnover of €20 billion and employ 
some 350 000 people.

- Europe produces 60% of the world’s railway 
rolling stock, employing 250 000 people 
and creating an annual turnover of €20 bil-
lion. Rail operators employ 1 million people 
and account for €75 billion in turnover per 
year.

Tough challenges ahead

Under the Seventh Research Framework 
Programme (FP7), current EU research and 

development in surface transport is aimed at 
a number of strategic objectives, including:
- Reducing the environmental impact of 

transport, including harmful emissions and 
noise

- Improving the safety and security of trans-
port operations and services

- Increasing the mobility of people and goods 
while achieving better balance among the 
transport modes

- Improving the competitiveness of the 
European surface transport industries, 
including manufacturers and operators.

Ongoing commitment to the ERA

The underlying concepts of the European 
Research Area (ERA) are co-operation, shar-
ing and exchange. There are still barriers to 
overcome in order to create an open space 
for research in Europe. Such barriers include, 
for example, linguistic, administrative and cul-
tural differences.

The ERA initiative combines three comple-
mentary goals:
- The creation of an ‘internal market’ in 

research, an area of free movement of 
researchers, technology and knowledge, 
with the aim of increasing co-operation, 
stimulating competition and achieving a bet-
ter allocation of resources

- A restructuring of the European research 
fabric, in particular by improved coordina-
tion of national research activities and poli-
cies, which account for most of the research 
carried out and fi nanced in Europe

- The development of a comprehensive Euro-
pean research policy, addressing not only 
the funding of research activities, but also 
taking into account all relevant aspects of 
other EU and national policies.

The pooling of dispersed resources and 
expertise will allow the undertaking of more 
important and potentially more benefi cial 
research programmes. Improved information 
exchange and coordination will help to elimi-
nate redundancy, increasing effi ciency and 
confi dence. Ultimately, the ERA will provide 
increased coherence and greater force for 
European research.
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FP7 Research 
instruments
Over the course of seven years (2007-2013), 
FP7 will put €4.16 billion towards the devel-
opment of safer, greener and smarter pan-
European transport systems that will benefi t 
all citizens, help preserve the environment and 
increase the competitiveness of European 
industries in the global market. FP7 makes 
available a number of instruments for imple-
menting research on selected priority themes, 
including Sustainable Surface Transport.

Collaborative projects

Collaborative projects are focused research 
projects with clearly defi ned scientifi c 
and technological objectives and specifi c 
expected results, such as developing new 
knowledge or technology to improve Euro-
pean competitiveness. They are carried out 
by consortia made up of participants from 
different countries, and from industry and 
academia.

Coordination and support actions

These are actions that cover not the research 
itself, but the coordination and networking of 
projects, programmes and policies.

This includes, for example:
- Coordination and networking activities, dis-

semination and use of knowledge
- Studies or expert groups assisting the 

implementation of the FP
- Support for transnational access to major 

research infrastructures
- Actions to stimulate the participation of 

SMEs, civil society and their networks
- Support for co-operation with other Euro-

pean research schemes (e.g. 'frontier 
research').

New FP7 instruments and 
approaches

European Technology Platforms 
(ETPs)

ETPs provide a framework for stakehold-
ers, led by industry, to defi ne research and 
development priorities, timeframes and action 
plans on a number of strategically important 
issues. ETPs make important contributions 
towards achieving Europe's future growth, 
competitiveness and sustainability objectives, 
all of which depend on major research and 
technological advances in the medium to long 
term. There are three technology platforms 
which support the SST programme: ERTRAC 
(European Road Transport Research Advisory 
Council), ERRAC (European Rail Research 
Advisory Council) and WATERBORNE TP.

Joint Technology Initiatives (JTIs)

JTIs are an entirely new mechanism for per-
forming research at EU level, comprising 
long-term Public-Private Partnerships man-
aged within dedicated structures enabling 
the necessary leadership and coordination 
to support large-scale multinational research 
activities. The JTIs are focussed on areas of 
major interest to European industrial competi-
tiveness and issues of high societal relevance.

Sustainable Surface 
Transport Research 
under FP7
Sustainable Surface Transport priorities are 
aimed at solving problems from an all-encom-
passing and global perspective. Research 
efforts focus on the development of new 
products and systems that are safer and more 
environmentally friendly, but also address the 
key problem of clean and cost-effi cient indus-
trial processes, for the production, inspection, 
maintenance and recycling of vehicles, ves-
sels and transport infrastructure.
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Research priorities include the development 
of systems and technologies for more effi cient 
interfacing between transport modes and the 
development of new approaches to improve 
rail interoperability. Finally, the integration of 
'smarter' information and communications 
technologies is of importance in the optimisa-
tion of safety and infrastructure capacity.

What is being funded?

'Sustainable Surface Transport' includes 
three modes:

1. Road transport- Funding priorities are:
- Creating 'greener' road transport
- Encouraging modal shift and decongesting 

transport corridors
- Ensuring sustainable urban mobility
- Improving safety and security
- Strengthening competitiveness

2. Rail transport- Funding priorities are:
- Interoperability
- Intelligent mobility
- Safety and security
- Environment
- Innovative materials and production methods.

3. Waterborne transport - Funding priorities 
are:

- Safe, sustainable and effi cient waterborne 
operations

- A competitive European maritime industry
- Managing and facilitating growth and 

changing trade patterns.

In addition, research on Multimodal trans-
port seeks the more effi cient use and greater 
integration of all transport modes.

Looking to the future – 
European Green Cars
The European Green Cars Initiative was 
launched in response to two major con-
cerns. First, with the European car industry 
a major employer, any disturbance, including 
the recent global economic downturn, risks 
affecting the entire economic and social fabric 
of Europe. This is why the European Commis-
sion made the car industry a key focus of its 
2008 recovery package.

At the same time, today's environmental 
imperatives mean that all road transport 
stakeholders need to be encouraged to move 
towards more sustainable transport.

The European Green Cars Initiative provides 
fi nancial support to research into the green 
technologies that will propel our cars, trucks 
and buses in the near future – spending on 
research today to meet the demands of 
tomorrow. Funding schemes include grants 
from the European Commission's scientifi c 
research budget, and loans from the Euro-
pean Investment Bank.
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Index by Activities

The Greening of Surface Transport

2020 INTERFACE Tailoring of Tribological Interfaces for Clean and Energy-
Effi cient Diesel and Gasoline Power Trains

23

ARGOMARINE Automatic Oil-Spill Recognition and Geopositioning 
Integrated in a Marine Monitoring Network

26

BB GREEN Battery powered Boats - Greening, Reduced resistance, 
Electric, Effi cient and Novel

29

BEAUTY Bio-Ethanol engine for Advanced Urban Transport by light 
commercial vehicle and heavy dutY

32

CLEANER-D Clean European Rail - Diesel 35

CO2NTROL Integrated Solutions for Noise and Vibration Control in 
Vehicles

38

DIRECT-MAT DISmantling and RECycling Techniques for road MATerials - 
Sharing knowledge and practices

41

DIVEST DIsmantling of Vessels with Enhanced Safety and Technology 44

ECOQUEST Effi cient Cooling systems for Quieter Surface Transport 47

EE-VERT Energy Effi cient Vehicles for Road Transport 50

EU-CARGOXPRESS Greening of Surface Transport through an Innovative and 
Competitive CARGO-VESSEL Concept Connecting Marine 
and Fluvial Intermodal Ports.

53

EURECOMP Recycling thermoset composites of Sustainable Surface 
Transport

57

HEATRECAR Reduced energy consumption by massive thermoelectric 
waste-heat recovery in light duty trucks

60

HELIOS High Energy Lithium-Ion Storage Solutions 63

HERCULES-B Higher effi ciency engine with ultra-low emissions for ships 66

HOSANNA Holistic and sustainable abatement of noise by optimized 
combinations of natural and artifi cial means

69

HOVERSPILL Multi-environment air cushion oil spill fast response and post-
emergency remediation system

72

HYMAR High effi ciency hybrid drive trains for small and mediumsized 
marine craft

75

INFRAGUIDER Infrastructure guidelines for environmental railway 
performance

79
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INGAS Integrated gas powertrain - Low-emission, CO2-optimised 
and effi cient CNG engines for passenger cars and light duty 
vehicles

82

KITVES Airfoil-based solution for vessel onboard energy production 
destined to traction and auxiliary services

86

LESSCCV Large-Eddy and System Simulation to predict Cyclic 
Combustion Variability in gasoline engines

89

POSE²IDON Power Optimised Ship for Environment with Electric 
Innovative Designs ON board

92

POWERFUL POWERtrain for FUture Light-duty vehicles 96

QUIESST Quietening the Environment for a Sustainable Surface 
Transport

99

RE-ROAD Re-road – End of Life Strategies of Asphalt Pavements 102

SARTRE Safe Road Trains for the Environment; Developing strategies 
and technologies to allow vehicle platoons to operate on 
normal public highways with signifi cant environmental, safety 
and comfort benefi ts

106

SILENV Ships oriented Innovative soLutions to rEduce Noise & 
Vibrations

109

STORAGE Composite Structural Power Storage for Hybrid Vehicles 112

STREAMLINE Strategic Research For Innovative Marine Propulsion 
Concepts

115

TIFFE Thermal SystemsIntegration for Fuel Economy 118

Encouraging Modal Shift and Decongesting Transport Corridors

AEROTRAIN Aerodynamics: Total Regulatory Acceptance for the 
Interoperable Network

123

DYNOTRAIN Railway vehicle dynamics and track interactions: Total 
regulatory acceptance for the interoperable network

127

EIRAC II EIRAC 2008-2010 131

INTEGRITY Intermodal global door-to-door container supply chain 
visibility

134

PANTOTRAIN PANTOgraph and catenary interaction: Total Regulatory 
Acceptance for the Interoperable Network

137

SMART-CM SMART Container Chain Management 141

TelliBox Intelligent MegaSwapBoxes for advanced intermodal freight 
transport

145
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Ensuring Sustainable Urban Mobility

ACCESS 2 ALL Mobility schemes ensuring accessibility of public transport 
for all users

149

BIKE INTERMODAL THE INTERMODAL BIKE - Multi-modal integration of cycling 
mobility through product and process innovations in bicycle 
design.

152

CATS City Alternative Transport System 156

CITYHUSH Acoustically Green Road Vehicles and City Areas 159

CITYLOG Sustainability and Effi ciency of City Logistics 162

CITYMOVE CITY Multi-role Optimized VEhicle 165

CITYNETMOBIL City Network for Fair Mobility 168

CONDUITS Coordination Of Network Descriptors for Urban Intelligent 
Transportation Systems

171

DELTA Concerted coordination for the promotion of effi cient 
multimodal interfaces

174

EBSF European Bus System of the Future 177

HCV Hybrid Commercial Vehicle 181

I-TOUR i-TOUR: intelligent Transport system for Optimized URban 
trips

184

MEDIATE MEthodology for DescribIng the Accessibility of Transport in 
Europe

187

MODSAFE Modular Urban Transport Safety and Security Analysis 190

NICHES+ New and Innovative Concepts for Helping European 
transport Sustainability - Towards implementation

193

PICAV Personal Intelligent City Accessible Vehicle System 196

PUBTRANS4ALL Public Transportation - Accessibility for All 199

STADIUM Smart Transport Applications Designed for Large Events with 
Impacts on Urban Mobility

202

TRANS-AFRICA Promoting Public Transport in Africa 205

TURBLOG_WW Transferability of urban logistic concepts and practices from a 
worldwide perspective

208

VIAJEO International Demonstrations of Platform for Transport 
Planning and Travel Information

211
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Improving Safety and Security

2-BE-SAFE 2-Wheeler Behaviour and Safety 215

ADSEAT Adaptive Seat to Reduce Neck Injuries for Female and Male 
Occupants

219

ADVISE Advanced Dynamic Validations using Integrated Simulation 
and Experimentation

222

ALARP A railway automatic track warning system based on 
distributed personal mobile terminals

225

ASPIS Autonomous Surveillance in Public transport Infrastructure 
Systems

228

ASSESS Assessment of Integrated Vehicle Safety Systems for 
Improved Vehicle Safety

231

ASSET-Road ASSET advanced safety and driver support for essential road 
transport

234

CASPER Child Advanced Safety Project for European Roads 238

CORFAT Cost-effective Corrosion and Fatigue Monitoring for Transport 
Products

240

COVER Coordination of Vehicle and Road safety initiatives 243

DHErgo Digital Humans for Ergonomic designs of products 246

EPOCH Enabling Protection for Older Children 250

ESTEEM Enhancing Safety and security aspects in Transport rEsearch 
in the Euro-Mediterranean region

253

EXTREME SEAS Design for Ship Safety in Extreme Seas 256

FIMCAR Frontal Impact and Compatibility Assessment Research 259

FIREPROOF Probabilistic framework for onboard fi re-safety 263

FLOODSTAND Integrated fl ooding control and standard for stability and 
crises management

266

GOALDS GOAL Based Damage Stability 270

HORIZON Research into Effects on Cognitive Performance of Maritime 
Watch-keepers under Different Watch Patterns, Workloads 
& Conditions, with Reality Usage of Ships Bridge, Engine & 
Cargo Control Simulators

273

IMVITER Implementation of Virtual Testing in Safety Regulations 277

INESS INtegrated European Signalling System 281
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INTERACTION Differences and similarities in driver INTERACTION with 
in-vehicle technologies

285

INTERAIL Development of a Novel Integrated Inspection System for the 
Accurate Evaluation of the Structural Integrity of Rail Tracks

289

ISi-PADAS Integrated human modelling and Simulation to support 
human error risk analysis of Partially Autonomous Driver 
Assistance Systems

293

ITERATE IT for Error Remediation And Trapping Emergencies 296

MINOAS Marine Inspection Robotic Assistant System 299

PROLOGUE Promoting Real Life Observations for Gaining Understanding 
of Road Behaviour in Europe

302

SAFEGUARD Ship evacuation data and scenarios 305

SAFER BRAIN Innovative Guidelines and Tools for Vulnerable Road Users 
Safety in India and Brazil

308

SAFERAIL Development of Novel Inspection Systems for Railway 
Wheelsets

312

SAFETRIP Satellite Application For Emergency Handling, Traffi c Alerts, 
Road safety and Incident Prevention

315

SAFEWAY2SCHOOL Integrated System for Safe Transportation of Children to 
School

318

SAFEWIN Safety of winter navigation in dynamic ice 320

SAVE ME System and Actions for VEhicles and transportation hubs to 
support disaster Mitigation and Evacuation

323

SECUREMETRO Inherently secure blast resistant and fi re safe metro vehicles 326

SKIDSAFE Enhanced Driver Safety due to Improved Skid Resistance 329

SMART RRS Innovative Concepts for Smart Road Restraint Systems to 
Provide Greater Safety for Vulnerable Road Users

332

SUSY Surfacing System for Ship Recovery 336

THOMO Development of a Finite Element Model of the Human Thorax 
and Upper Extremities

339

THORAX Thoracic Injury Assessment for Improved Vehicle Safety 342

TRANSFEU Transport fi re safety engineering in the European Union 345

TULCS Tools for Ultra Large Container Ships 349

TYROSAFE Tyre and Road Surface Optimisation for Skid Resistance and 
Further Effects

352

In
d

ex
 b

y 
A

ct
iv

iti
es

REC-10-001_MEP3.indd   17REC-10-001_MEP3.indd   17 03/05/11   12:2003/05/11   12:20



18

Strengthening Competitiveness

ARIADNA Maritime Assisted Volumetric Navigation System 357

BESST Breakthrough in European Ship and Shipbuilding 
Technologies

360

CASMARE Coordination Action to Maintain and Further Develop a 
Sustainable Maritime Research in Europe

364

CO-PATCH Composite Patch Repair for Marine and Civil Engineering 
Infrastructure Applications

367

ComPair Continuous health monitoring and non-destructive 
assessment of composites and composite repairs on surface 
transport applications

370

ENABLE Stimulate Sustainable Freight Transport Systems with Latin 
American countries

373

ERRAC-ROADMAP ERRAC Road Map 376

EXCITING Exact Geometry Simulation for Optimized Design of Vehicles 
and Vessels

378

FLOWHEAD Fluid Optimisation Workfl ows for Highly Effective Automotive 
Development processes

381

IceWin Innovative Icebreaking Concepts for Winter Navigation 384

MID-MOD Mid-frequency vibro-acoustic modelling tools / Innovative 
CAE methodologies to strengthen European competitiveness

387

MoDe Maintenance on Demand 390

NAVTRONIC Navigational system for effi cient maritime transport 393

PMnIDEA Predictive Maintenance Employing Non-intrusive Inspection 
& Data Analysis

395

PROMARC Promoting Marine Research Careers 399

RISPECT Risk-based expert system for through-life ship structural 
inspection and maintenance and new-build ship structural 
design

402

VISIONS-OLYMPICS The next generation of products and procedures for vessels 
and fl oating structures

405
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Cross-cutting Activities for Implementation of the Sub-theme Programme

B2B LOCO Baltic - To - Balkan Network for LOgistics COmpetence 409

CETRRA Actions to Stimulate Participation of Cooperation Partners in 
Surface Transport Research

413

EMAR2RES Support Action to initiate cooperation between the 
Communities of European MARine and MARitime REsearch 
and Science

417

FUTURAIL Job opportunities for the railway community of tomorrow 419

MARPOS MARitime POlicy Support 422

PRESS4TRANSPORT Virtual Press Offi ce to Improve EU Sustainable Surface 
Transport research Media Visibility on a National and 
Regional Level

425

SAFIER Support Action for Implementation of ERTRAC&#39;s Road 
Transport Research Priorities

428

SIMBA II Strengthening Road Transport Research Cooperation 
between Europe and Emerging International Markets II

431

SKILLRAIL Education and Training Actions for high skilled job 
opportunities in the railway sector

434

SMART Services for SMEs in collAborative tRansporT research 
projects

437

Star-net Transport European Network to support the sustainable surface 
transport SMEs

440

TECH-CLINIC SST Setting-up of Effective Technological Clinics to Address Real 
Knowledge Needs of Surface Transport Industry

443

TRANSBONUS Transport EU-Western Balkan Network for Training, Support 
and Promotion of Cooperation in FP7 research activities

446

YEAR Young European Arena of Research 449

YEAR-2010 Young European Arena of Research - 2010 452
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 State of the art - Background 

 Lubrication is critical to the effi cient operation 
of the powertrain which refers to the group of 
components that generate power and deliver 
it to the road surface. Durability and friction 
control are currently delivered from a complex 
package of lubricant additives in fully formu-
lated engine oil. These oil additives, through 
the interaction in a tribochemical sense with 
the surface, produce nanostructured com-
posite, self-healing and smart tribofi lms at 
the surface. It is these produced layers that 
give the functionality, namely durability and 
fuel economy. To date, virtually no function-
ality of the surface or design of the interface 
is considered when lubrication optimisation 
is sought and for this reason it is postulated 
that the lubricant/surface "system" is not 
optimised.

The project concept is underpinned by the 
need to reduce reliance on lubricant additives, 
which are harmful to catalytic converters and 
thus shift more of the emphasis towards a 
"systems approach" where innovative inter-
face design can deliver the green and fuel 
effi cient performance sought by the major 
Original Equipment Manufacturers (OEMs). 

 Objectives 

 The objectives are:
- To summarize the understanding of inter-

facial reactions and processes occurring at 
tribological interfaces between conventional 
materials and current lubricants and consol-
idate it to potential "use" in "new optimised 
powertrain systems".

- To select and defi ne the required DLC coat-
ings fundamental structure-property rela-
tionships in combination with the lubricant 
components, which will facilitate the devel-
opment and "design" of interfaces, and will 

provide ultra low friction, enhanced durabil-
ity and clean powertrain operation.

- To understand the interfacial mechanics, 
reaction kinetics and durability to enable a 
new approach to interface design.

- To develop a "system" for which the labo-
ratory and industrial scale testing indicates 
clearly that the ERTRAC 2020 Vision for fuel 
reduction is achievable. 

 Description of Work 

 The work plan is split into fi ve basic steps to 
cover the experimental, theoretical, validation 
and management aspects of the programme 
and to address the grand challenge set out 
in the 2020 Vision. These are as described 
below:
- A number of existing coating systems will 

be thoroughly checked from their proper-
ties and their published data to select an 
adequate reference against which benefi ts 
of the new system can be measured. Lubri-
cants compatible with environmental legis-
lation will be chosen (WP1).

- Combining theoretical and experimental 
prior art the design requirements for the 
optimum powertrain interface are defi ned 
in terms of the mechanical and chemical 
nature of the produced tribofi lm (WP2).

- Coating production is considered and in 
particular a variation of properties as a func-
tion of system (PACVD or PVD) and as a 
function of dopant, hydrogen content etc 
(WP3, WP5).

- Tribology testing and tribofi lm evaluation for 
selected powertrain components provide 
the link to the interface design - the resulting 
tribofi lm being the component for which an 
optimum design is sought (WP4).

- The results are validated with full scale test-
ing of the powertrain "system" for improve-
ments in fuel economy and durability (WP6).

 2020 INTERFACE 
 Tailoring of Tribological Interfaces 
for Clean and Energy-Effi cient Diesel 
and Gasoline Power Trains 
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- Project Management and Exploitation have 
dedicated work packages (WP7, 8 & 9). 

 Expected Results 

 The impact will be improved fuel economy 
and durability to align with current OEM tar-
gets and fulfi lling the longer term legislation 
as lubricant additives must become greener. 
Novel materials, in the form of nanostructured 
nanometre thick reaction tribofi lms, will be 
produced, tested and validated.

The successful execution of the project will 
push forward frontiers in science and engi-
neering but will also have impact on societal 
and environmental agendas. 

The major technical and scientifi c impact will 
be from
- The successful design of novel, smart, 

adaptive and functionally-graded reac-
tion fi lms (tribofi lms) formed from a series 
of interfacial reactions between a func-
tional DLC and a new generation (CHON) 
lubricants

- The development of a set of design criteria 
for a nanostructured thin fi lm (tribofi lm reac-
tion fi lm) as a result of tribological reactions 

- The successful use of multivariate analy-
ses to properly defi ne the effects of each 
parameter on the characteristics of the tri-
bofi lm – culminating in structure/property 
relationships for a system never yet studied 
in such a systematic manner. 

The main environmental impact will be derived 
from the: 
- Reduction in fuel consumption as the tribo-

fi lm design is optimized to achieve the target 
Stribeck curve.

- Reduction in wastage of material and hence 
replacement of engine components as the 
systems are optimized for durability.

- Use of next generation lubricants with S, P 
and Zn free ashless properties. 
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 Acronym:  2020 INTERFACE

 Name of proposal:   Tailoring of Tribological Interfaces for Clean and Energy-Effi cient Diesel and 
Gasoline Power Trains

 Contract number:  234324

 Instrument:  CF – FP

 Total cost:  3 867 411 €

 EU contribution:  2 591 690 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.12.2009

 Ending date:  30.11.2012

 Duration:  36 months

 Coordinator:  Prof. Anne Neville

 University of Leeds

 Woodhouse Lane

 UK LS2 9JT Leeds

 E-mail:  a.neville@leeds.ac.uk

 Tel:  +44 (0)113 343 68 12

 Fax:  +44 (0)113 242 46 11

 EC Offi cer:  Grzegorz Domanski

 Partners:  Faculdade de Ciencias e Technologia da Universidade de Coimbra PT

 University of Ljubljana SI

 Rijksuniversiteit Groningen NL

 Josef Stefan Institite SI

 Bekaert Advanced Coatings NV BE

 Lubrizol Ltd UK

 Volvo Technology AB SE

 SKF Research and Development Company B.V. NL
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 State of the art - Background 

 According to the Regional Marine Pollution 
Emergency Response Centre for the Mediter-
ranean Sea (REMPEC, 2002), 360-370 million 
tons of oil and refi ned products are trans-
ported every year across the Mediterranean 
Sea, representing 20-25% of the world total. 
Maritime traffi c in the Mediterranean is char-
acterized by the existence of a large number 
of ports in the region (over 300), and by a 
signifi cant volume of traffi c which transits the 
Mediterranean, without ships entering any of 
these ports. The East Mediterranean Sea is a 
high-risk area for pollution as the Black, Red 
and Mediterranean Seas are interconnected. 
Daily ship traffi c through the Mediterranean 
basin consists of 2,000 ferries, 1,500 freight 
ships and 2,000 commercial crafts, 300 of 
them tankers (20% of the world amount of 
oil sea traffi c), carrying more than 350 million 
tons of oil per year (8 million barrels per day). 
Thus, decision-makers in this region have a 
strong need for an effi cient pollution monitor 
and forecast system, to support them in plan-
ning and conducting preventative and emer-
gency interventions. Such a system must 
provide timely and reliable access to all avail-
able observations and forecasts for the area 
of interest, and seamlessly integrate these as 
well as software for analysis, decision-support 
and dissemination. 

 Objectives 

 The scope of the proposed ARGOMARINE 
Project is to develop and test an integrated 
system for monitoring marine traffi c and pol-
lution throughout environmentally sensitive 
areas. This will be done by means of elec-
tronic geopositioning, through a high speed 
communication network. Data from SAR 
(Synthetic Aperture Radar), hyperspectral 
sensors, thermal sensors, electronic noses, 

and acoustic sensors will be collected and 
sent to a central server where they will be inte-
grated thanks to web mapping technology. 
Accident modelling and post-accident inter-
vention simulation tools for impact prediction 
will be implemented and tested through fi eld 
experiments. The envisaged goal is con-
nected to the necessity of pollution control 
in Marine Protected Areas. Data from both 
satellite and airborne remote sensors and in 
situ sensors (optical and chemical sensors 
as well) on vessels and buoys will be used 
to get information about water quality and 
the presence of oil slicks over large areas. 
External data such as weather station data, 
weather operational models and large scale 
hydrodynamic and wave models will be gath-
ered from the external providers. All the data 
will be merged in a Marine Information Sys-
tem (MIS), i.e. an information system where 
remote sensing data, fi eld experiment results 
and estimates from simulation models can be 
integrated and available through a common 
interface. 

 Description of Work 

 Project work is articulated as follows: 
- WP1 will be dedicated to imaging and 

analysis by using SAR (Synthetic Aperture 
Radar) 

- WP2 will be concerned with hyperspectral 
and thermal infrared image analysis 

(by using CASI-Compact Airborne Spectro-
graphic Imager, spectroradiometer, TABI-
thermal airborne broadband imager, and 
satellite images if available), Airborne sensors 
will be operated and hosted on mobile plat-
forms (helicopter/aircraft). 
- WP3 will be devoted to the application of 

Electronic Nose technology to the moni-
toring of oil/hydrocarbon spills in marine 
environments, hosted both on an autono-

 ARGOMARINE 
 Automatic Oil-Spill Recognition 
and Geopositioning Integrated in 
a Marine Monitoring Network 
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mous buoy and aboard a AUV-autonomous 
underwater vehicle. 

- WP4 will be dedicated to the development 
of underwater monitoring technologies 

- WP5 will set up a mathematical modelling 
system and apply it to the study sites. 

- WP6 will develop the ARGO-Geomatrix 
platform to set up and realize a telecommu-
nication infrastructure 

- WP7 will approach implementing an inte-
grated Marine Information System (MIS) 

- In WP8 test activity will be carried out. Dur-
ing the third year, a fi nal test exercise will 
be carried out on the overall system, in real 
operational situations. 

- WP9 will consist of the dissemination and 
exploitation of project results

- WP10 deals with project management 

 Expected Results 

 The main aim of the ARGOMARINE project 
is to provide an integrated environmental 
monitoring and management system, mainly 
for public authorities (security enforcement 
agents, park rangers, coastguards), civil 
protection and fl eet operators to promptly 
manage oil and chemical spill accidents (or 
deliberate tank washes) that can cause inju-
ries and fatalities to citizens, and environmen-
tal disasters, by means of early warnings and 
alarms. 

The ARGOMARINE project has the ambitious 
goal of integrating a wide range of technolo-
gies, from sensor networks, radar regarding 
the acquisition of data, large databases for 
storing wide historical information, complex 
data fl ow and communications using satel-
lites technologies, to distributed computa-
tional systems with the aim of decreasing the 
impact of maritime transportation on both bio-
diversity and protected fragile environments. 
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 Acronym:  ARGOMARINE

 Name of proposal:   Automatic Oil-Spill Recognition and Geopositioning Integrated in a Marine 
Monitoring Network

 Contract number:  234096

 Instrument:  CF – FP

 Total cost:  4 299 005 €

 EU contribution:  3 270 314 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  01.09.2012

 Duration:  36 months

 Website:  http://www.argomarine.net

 Coordinator:  Dr. Michele Cocco

 Parco Nazionale dell'Arcipelago Toscano

 Via Guerrazzi

 IT 57037 Portoferraio

 E-mail:  cocco@islepark.it

 Tel:  +39 03487 045 202

 Fax:  +39 0565 919 456

 EC Offi cer:  Maurizio Maggiore

 Partners:  National Technical University of Athens, Laboratory of Remote Sensing GR

 Consiglio Nazionale delle Ricerche IT

 Stiftelsen Nansen Senter for Fjernmåling NO

 University of Algarve PT

 Scensive Technologies Ltd UK

 Management Agency of Zakynthos National Marine Park GR

 Commission of the European Communities, Directorate General JRC BE

 NURC - NATO Undersea Reaseach Centre IT
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 State of the art - Background 

 Many European cities or communities at the 
coast or on different types of waterways rely 
mainly on land-based transport. In Rotter-
dam, the project has identifi ed a couple of 
routes that take at least 45 minutes to cover 
by car. With BB GREEN the trip could be 
done in approximately 5 minutes. The differ-
ence is due to heavy road traffi c congestion 
resulting in severe environmental problems. 
Shifting passenger and light cargo transport 
from public roads to zero-emission boating 
will reduce the traffi c load on the roads and 
allow a smoother traffi c fl ow and less park-
ing problems in the centres. The suggested 
change in transport handling will only give 
full environmental effect if diesel engines are 
replaced with electric power (from sustainable 
energy sources) as suggested in the project.

The proposed project meets all key EU objec-
tives related to greening, CO 2  emissions, 
innovation and a request for transport solu-
tions able to meet future requirements. 

 Objectives 

 The principal objective in BB GREEN is to 
develop new, robust, highly capable zero-
emission maritime transportation solutions, 
designed to fulfi l tomorrow’s community and 
customer requirements today.

BB GREEN will launch innovative and com-
petitive waterborne transport solutions, pre-
senting a step-change in the public service 
offered, emitting zero greenhouse gas and 
introducing a climate-friendly travel choice. 
The approach is radical and brave, and the 
new vessels can be introduced quickly, cost-
effi ciently and without affecting current infra-
structure. The battery powered, low-wake 
wash, fast and effi cient air-supported craft 
will deliver a climate-friendly waterborne 

travel choice across Europe. Feasibility will 
be shown by means of a fully operational 
prototype vessel to be trial-operated under 
real life conditions with end users on board 
to determine market and customer reactions. 
The new transport system can contribute to 
reducing traffi c congestion and improve traffi c 
fl ow in and around cities and densely popu-
lated areas with waterway access. 

The project uses a holistic approach to 
achieve the demanding main goal of exhibit-
ing feasibility and market acceptance for the 
new solution, taking advantage of new and 
emerging technologies from other sectors as 
well as maritime. 

 Description of Work 

 BB GREEN will start out with an assessment 
of requirements and critical factors to achieve 
the project goals, followed by a design devel-
opment phase, including 3D modelling and 
full model testing of two new candidate air-
supported vessel (ASV) hulls. A selection will 
be made and the main systems, including 
new battery pack, electric driveline, propulsion 
and lift fans will be developed and prototype 
units tested. The BB GREEN design will be 
further developed including superstructure 
and general arrangement design. Engineer-
ing, construction methods and materials will 
be selected and the whole design will be 
assessed by Det Norske Veritas to meet the 
rules and regulations on construction and 
safety aspects. An operational test vessel will 
then be constructed, outfi tted, tested and 
optimised. The vessel will be fully instrumented 
for fi nal tests and documentation before being 
shipped to Rotterdam for practical feasibil-
ity testing on a selected test route. Public 
response and environmental impact will be 
studied on the test route. Case studies will 
be prepared to evaluate the potential market 

 BB GREEN 
 Battery powered Boats - Greening, 
Reduced resistance, Electric, 
Effi cient and Novel 
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impact, and an active dissemination plan using 
the BB GREEN test vessel will be carried out. 

 Expected Results 

 The project will design and tank-test two new 
BB GREEN ASV hull forms and select the 
most suitable based upon operator and route 
particulars.

Engineering, construction method and use 
of appropriate materials will be prepared and 
evaluated against rules and regulations. A full-
scale test vessel will be constructed, instru-
mented and outfi tted for testing. Debugging, 
optimisation and fi nal tests with documenta-
tion will then be carried out before the test 
vessel is tested for feasibility on a test route in 

Rotterdam. Response from the test group will 
be accumulated and analysed. 

BB GREEN's role in future transport/city infra-
structure, including contributions to reducing 
negative climate and environmental effects, 
will be assessed and backed by case stud-
ies highlighting effects on transport patterns 
in and around cities with BB GREEN types of 
transport. Recommendations to improve the 
BB GREEN concept and expand the appli-
cation will be proposed. The zero-emission 
waterborne transport solution will be dis-
seminated widely in Europe and beyond, with 
an active use of the test vessel for feasibility 
demonstration and proof of impact. 
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 Acronym:  BB GREEN

 Name of proposal:   Battery powered Boats - Greening, Reduced resistance, Electric, 
Effi cient and Novel

 Contract number:  234142

 Instrument:  CF – FP

 Total cost:  4 860 655 € 

 EU contribution:  3 468 676 €

 Call:  FP7-SST-2008-RTD-1

 Duration:  36 months

 Coordinator:  Mr. Ulf Tudem 

 SES Europe AS

 Thor Dahls gt

 NO 3210 Sandefjord

 E-mail:  ulf.tudem@brygga.no

 Tel:  +47 (0)33465650

 Fax:  +47 (0)33465610

 EC Offi cer:  Maurizio Maggiore

 Partners:  SSPA Sweden AB SE

 Det Norske Veritas NO

 Carbonia AB SE

 Diab Norge AS NO

 High Modulus Europe Ltd UK

 Siemens Norge AS NO

 Aqualiner NL

 Amberjack Projects Ltd.  UK
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 State of the art - Background 

 Since the introduction of the internal combus-
tion engine, the use of alcohols as an alter-
native fuel has been regularly investigated. 
Intensive work was performed between the 
late 1970s and the 1990s, the driver being 
the production of a synthetic fuel from coal 
or natural gas. Now the attention is on bio-
fuels, such as biodiesel and bioethanol. 
As an internal combustion (IC) engine fuel, 
bioethanol is similar to gasoline and shows 
interesting characteristics but with some 
aspects that require specifi c engine adapta-
tions. When used in spark ignition engines, 
its higher octane number allows the increase 
of compression ratios with a better thermo-
dynamic effi ciency. The pollutant emissions of 
bioethanol can be basically lower than those 
of the gasoline engine. Bioethanol shows sig-
nifi cant differences in greenhouse gas (GHG) 
emissions between different sources and pro-
duction routes. This is the reason why, when 
bioethanol use is promoted, a detailed Well-
to-Wheel analysis is required for assessing 
the best production route. Most biofuels have 
signifi cantly lower Well-to-Tank GHG emis-
sions than conventional fossil fuels, but they 
can vary considerably. Biofuels could lead 
to greenhouse emission savings when com-
pared with fossil fuels, ranging from negative 
to over 100% depending on the type of feed-
stock, the method of cultivation and the bio-
fuel production processes employed. 

 Objectives 

 The use of bioethanol in a captive fl eet can 
play an important role in reducing local pol-
lution from the urban transport sector whilst 
introducing, at the same time, the use of a 
renewable fuel with a high potential in GHG 
containment. 

The dedicated internal combustion engines 
considered in the proposal can be fuelled with 
pure bioethanol or blended with hydrocarbon-
based fuel; their application is intended for 
light commercial and medium to heavy duty 
(M-HD) vehicles in captive fl eets, thus allow-
ing a much higher amplitude of adaptation of 
bioethanol blends to the need of the combus-
tion process. Three technological methods 
will be explored:
- a spark ignition (Otto cycle) engine based 

on the stoichiometric approach for M-HD 
urban vehicles; 

- a spark ignition (Otto cycle) engine using 
an innovative controlled auto-ignition (CAI) 
process for light commercials;

- a compression ignition (Diesel cycle) engine 
using an innovative surface ignition system 
for light commercials.

The objective of the project is to build engine 
solutions based on these three methods 
which are able to meet the ambitious targets 
in terms of:
- future emission limits (Euro 6);
- fuel conversion effi ciency (at least 10% 

higher than that of toda’s SI engine running 
on equivalent bioethanol blends);

- cold startability down to -15°C of ambient 
temperature. 

 Description of Work 

 Starting from existing powertrains, the engine 
systems (including after-treatment), com-
ponents and materials will be adapted and 
optimised in view of the development of 
bioethanol advanced combustion concepts. 
The most promising route for maximising the 
benefi ts in terms of local and global emis-
sions will be identifi ed. The basic innovative 
elements of each method which deal with the 
characteristics of bioethanol blends will be 

 BEAUTY 
 Bio-Ethanol engine for Advanced 
Urban Transport by light commercial 
vehicle and heavy dutY 
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shared with other methods in order to inte-
grate the technology where possible. This will 
allow the design of a road map showing the 
steps involved to favour a progressive intro-
duction in the European Union of bioethanol 
as requested by the Commission. 

The outcome of the three methods will result 
in:
- the development of a 4-cylinder 3.0 liter dis-

placement turbocharged SI-dedicated engine 
based on the stoichiometric approach;

- the defi nition of a surface ignition system on 
a single-cylinder engine and on a multi- cyl-
inder 1.9 liter displacement engine;

- the defi nition of a single-cylinder engine 
using the CAI system on a 1.8 cylinder dis-
placement engine.

These will be compared in terms of costs and 
time to market. 

 Expected Results 

 Besides the fuel market perspective, the 
increased usage of biofuels is gaining impor-
tance all over the world due to concerns 
regarding the increasing CO 2  emissions. 

Bioethanol is one of the most promising alter-
native fuels due to its high potential in reduc-
ing GHG emissions. The use of bioethanol 
should be considered not only because of its 
GHG reduction potential, but also in terms of 
a better fuel conversion effi ciency, achievable 
with a dedicated engine. 

The expected outcome of BEAUTY is to 
build engine solutions based on three meth-
ods which are able to meet the stringent 
targets, and to compare these solutions in 
terms of cost and time to market. By devel-
oping dedicated solutions based on the use 
of bioethanol for local fl eets in an urban con-
text, the most promising integrated route for 
maximising the benefi ts in terms of local and 
global emissions will be identifi ed. The dedi-
cated ICE considered in the proposal can be 
fuelled with pure bioethanol or blended with 
hydrocarbon-based fuel; their application is 
intended for light commercials and HD buses 
or municipal trucks on captive fl eets, allowing 
for a much higher amplitude of adaptation of 
bioethanol blends for the requirements of the 
combustion process. 

Project organisation
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Spark Ignition engine
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Task 4.0 Influence of hydrocarbon components
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(Single/Multi-Cylinder Engine)

Task 4.3
Development on S-CE
(Single-Cylinder Engine)
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Surface Ignition system

for Light Commercial
Vehicles

WP3
Controlled Auto-Ignition

for Light Commercial
Vehicles

WP4  Advanced combustion systems development on S-/M-CE engine validators

WP5  Assessment, comparison integration of Tech. Ways and WTW Analysis
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 Acronym:  BEAUTY

 Name of proposal:   Bio-Ethanol engine for Advanced Urban Transport by light commercial 
vehicle and heavy dutY

 Contract number:  218512

 Instrument:  CF – FP

 Total cost:  6 145 634 €

 EU contribution:  2 970 000 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2010

 Duration:  24 months

 Coordinator:  Ing. Andrea Gerini 

 Centro Ricerche Fiat ScpA

 Strada Torino

 IT 10043 Orbassano (TO)

 E-mail:  andrea.gerini@fptpowertrain.crf.it

 Tel:  +39 011 9083200

 Fax:  +39 011 9083647

 EC Offi cer:  Maurizio Maggiore

 Partners:  Istituto Motori - Consiglio Nazionale delle Ricerche IT

 FEV Motorentechnik GmbH DE

 Rheinisch-Westfalische Technische Hochschule Aachen DE

 Daimler AG DE

 AVL List GmbH AT

 E4tech Sarl CH

 Politechnika Warszawska PL

 ExxonMobil Research and Engineering Company US
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 State of the art - Background 

 The railway sector, together with the engine 
manufacturing industries, concluded a risk 
study on the disruptive effect of the Non-
Road Mobile Machinery (NRMM) Directive 
application for the railway diesel vehicle sup-
ply market, which could lead to the risk of a 
partial modal shift from rail to road on regional 
passenger lines and on specialised routes 
for freight transportation, with even foresee-
able consequences on the operations of the 
main electrifi ed system. Such a shift would of 
course be highly detrimental to the achieve-
ment of sustainable development within the 
European transport system. There is a need 
to fi nd the best balance between environ-
mental and economical requirements to avoid 
a possible shift from rail transport to a less 
sustainable mode such as road. Electrifi ed 
main routes would also encourage the engine 
industry to give rail applications serious con-
sideration in their product development plans 
and provide the European Commission with 
proposals for a fl exible move to the III-B 
objective.

This project is therefore built on the basis of 
several sub-projects representative of the dif-
ferent engine applications that will enable the 
industry to evaluate the different solutions to 
be applied to rail systems in real operating 
conditions. 

 

Objectives 

 The objective of this research will be to 
develop, improve and integrate emission-
reduction technologies for diesel locomotives 
and rail transportation vehicles. The quanti-
tative target will be to achieve emission lev-
els below the limits established by the new 
European Directive 2004/26/EC and further 
upcoming regulations while, in addition to the 
topic description, evaluating the best possible 
innovative and hybrid solutions for contribut-
ing to the reduction of CO 2  emissions.

The main goals of the project are to demon-
strate the feasibility and the reliability in serv-
ice of railway rolling stock powered with diesel 
engines compliant with the requirements of 
stage III-B of the NRMM European Directive.

Currently there is no existing experience in 
any after-treatment technology and no com-
parisons for rail applications regarding the 
advantages and disadvantages of Selective 
Catalytic Reduction vs. Exhaust Gas Re-cir-
culation. By testing on both test bench and 
service trials, this project will help to identify 
advantages and disadvantages of different 
solutions in different kinds of operation (DMU, 
railcars, main line and shunting locomotives) 
in terms of the operational constraints and 
reliability of the additional equipments. 

Additional scientifi c and technical studies will 
also be conducted to support the use of more 
innovative solutions at a sustainable cost to 
the sector. 

 CLEANER-D 
 Clean European Rail - Diesel 
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 Description of Work 

 The project has been structured into two main 
frameworks:
- An operational part, where signifi cant appli-

cations of railway vehicles are selected 
for engine manufacturers to test their new 
concept engines within the short timeframe 
granted by the NRMM directives.

- A scientifi c part, where innovative solutions 
to deal with further NRMM implementation 
phases beyond III-B will be studied and 
analysed, and the sustainability of solutions 
in terms of cost/benefi ts will be evaluated 
for the entire project.

The work is divided into sub-projects.

System Requirements aims to identify the 
system requirements of the demonstration 
projects.

Railcar deals with a railcar operated by Czech 
Railways that is equipped with two very low-
power engines. The extremely restrictive 
space constraints make the application really 
challenging for manufacturers willing to fulfi l 
III-B requirements. 

Heavy Haul focuses on high-power engines 
(2 800kW). 

Light Weight deals with diesel hydraulic loco-
motives (<2 000kW).

Sustainability and Integration deals with the 
socio-economic and environmental impacts 
on the railway sector.

Emerging Technologies investigates exist-
ing and potential emission-reduction tech-
nologies for integration into diesel locomotive 
packages.

Hybrid Solutions evaluates the potential 
energy savings generated by an onboard 
energy storage system concept. 

 

Expected Results 

 The expected results are:
- III-B-compliant diesel engine systems with 

the specifi c rail application: 
 - at reasonable cost,
 - good LCC,
 - in-use compliance system;
- knowledge about necessary boundary 

conditions; 
- cross-check with EPA (US environmental 

agency) developments and regulations;
- evaluation of overall impacts of techni-

cal solutions and project results with cost/
benefi t analysis and sustainability impact 
assessment;

- recommendations for further legislation:
 -  signifi cantly improving the effi ciency of CO 2  

reductions,
 - investigating new technology.

The project will be disseminated via the 
external interactive information share and 
communication. 
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 Acronym:  CLEANER-D

 Name of proposal:  Clean European Rail - Diesel

 Contract number:  234338

 Instrument:  CF – FP

 Total cost:  13 395 980 €

 EU contribution:  7 975 574 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.06.2009

 Ending date:  31.05.2013

 Duration:  48 months

 Website:  http://www.cleaner-d.eu

 Coordinator:  Ms. Judit Sandor 

 Union des Industries Ferroviaires Européennes

 Avenue Louise

 BE 1050 Brussels

 E-mail:  Judit.sandor@unife.org

 Tel:  +32 (0)2 643 70 85

 Fax:  +32 (0)2 626 12 61

 EC Offi cer:  Michal Klima

 Partners:  D'Appolonia S.p.A. IT

 Union Internationale des Chemins de Fer FR

 ALSTOM Transport S.A. FR

 Association of Train Operating Companies UK

 Vossloh España SA ES

 Société Nationale des Chemins de Fer Français FR

 Deutsche Bahn AG DE

 Bombardier Transportation GmbH DE

 Siemens AG DE

 MTU Friedrichshafen GmbH DE

 Caterpillar SARL CH

 Centre for Research and Technology Hellas GR

 Voith Turbo GmbH & Co. KG DE

 University of Newcastle Upon Tyne UK

 Universidad Politécnica de Valencia ES

 Consiglio Nazionale delle Ricerche IT

 Chalmers Tekniska Högskola AB SE

 České dráhy AS CZ

 Hochschule für Technik und Wirtschaft Dresden (FH) DE

 Continental Rail S.A. ES

 The Engine Consultancy Ltd UK

 Institut für Zukunftsstudien und Technologiebewertung GmbH DE

 Saft SA FR

 Universität Rostock DE

 TEDOM s.r.o. CZ
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 State of the art - Background 

 Today's cars represent a complex compro-
mise between contradictory requirements 
with regards to safety, exhaust emissions, 
noise, performance and price. However, since 
it is widely recognised that quality of life, par-
ticularly in the urban environment, is heavily 
infl uenced by air and noise pollution resulting 
from road traffi c, one of the top priorities for 
car manufacturers is the reduction of noise 
and emissions from vehicles, with particular 
attention currently being focused on CO 2 . 

Today, engine downsizing represents the most 
direct and cost-effective approach to improve 
fuel effi ciency in road vehicles. However this 
new generation of engines, while being ideally 
suited to city vehicle applications, can result in 
a perceivable degree of deterioration in noise 
and vibration characteristics when compared 
with the vehicles currently on the market.

Similarly, the mass reduction required to 
lower CO 2  emissions and fuel consumption 
can lead to considerable augmented noise 
levels, which should be adequately compen-
sated by integrated, light noise abatement 
means. Although current vehicles already 
have a structure optimised to have low weight 
without reducing the required performances, 
some components of the structure can be 
further reduced in weight whilst still matching 
resistance, crash and fatigue performance. 
Once again these weight reductions result 
in a poor performance in terms of noise and 
vibration, increasing both the structure-borne 
and airborne sound transmission. 

 Objectives 

 Within a vehicle, many components contrib-
ute to the overall emitted noise of a vehicle 
by individually radiating noise between 60 – 
70 dB(A). In addition the problem of multiple 
noise sources and transfer paths will become 
more and more challenging with the upcom-

ing multi-material design of vehicle bodies 
and envisioned fl exibility and modularity of 
the vehicle power train. In order to achieve an 
overall noise reduction for vehicles, all noise 
sources, and their transfer paths to radiating 
components, have to be treated simultane-
ously, and in a holistic approach.

The scope of this project is therefore to 
develop fl exible, integrated passive and active 
solutions, which will not only permit noise and 
vibration to be attenuated in new vehicles 
equipped with the next generation of highly 
fuel-effi cient power trains, but enable vehi-
cle design guidelines to be defi ned so as to 
reduce weight without compromising comfort 
and safety. Frequently, new technologies in 
the fi eld of smart materials and active con-
trol provide potential solutions but have only 
been proved in a laboratory. Within Co2ntrol, 
such advanced laboratory-level technologies 
will be combined with conventional solutions 
applying directly to next generation city cars in 
order to assess their practical feasibility, pro-
mote industrial development and determine 
cost-benefi t evaluations. 

 Description of Work 

 During the project, city car prototypes will be 
developed, featuring pioneering technology 
aiming to push their environmentally-friendly 
characteristics to a new level. The start-
ing point will be a next-generation city car 
equipped with a newly developed twin-cylin-
der engine which will provide very signifi cant 
gains in terms of reducing fuel consumption 
and, as a consequence, CO 2  emissions. Fur-
thermore, the vehicle will be provided with the 
latest technology in terms of safety aspects 
related to pedestrian impact and car-to-car 
compatibility, both of which are of major 
importance in an urban environment. The 
noise reduction technology to be developed 
and implemented on such a city car will be 
oriented to decrease the mass of the com-

 CO 2 NTROL 
 Integrated Solutions for Noise and 
Vibration Control in Vehicles 
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plete sound packages, using new materials, 
passive or active piezoelectric or electro-mag-
netic patches on vehicle and engine panels, 
smart Helmholtz resonators, and broadband 
active noise cancellation. Further improve-
ments will be pursued through the develop-
ment of new tyres aiming at the reduction of 
noise and rolling resistance. The innovation 
lies in the novel design process rather than in 
the tyre itself. In this project the design proc-
ess will be shifted towards rolling resistance, 
airborne noise and reduced structure borne 
sound will transfer towards the passenger 
compartment with respect to lightweight vehi-
cle and suspension structures. 

 Expected Results 

 In general, the concept of integrated noise 
and vibration solutions leads to a more effi -
cient use of energy and weight savings in a 
vehicle. Pursuing the different concept in a 
holistic approach, the project aims to demon-
strate the feasibility of applying active systems 
to NVH (Noise, Vibration and Harshness)-
related problems of advanced power trains 
from a holistic point of view. This approach 
should lead to an overall reduction in noise 
and vibration levels in the order of 10 dB(A), 
measurable in the city car provided.

The overall expected results of the project are 
summarised as follows:
- Providing an holistic approach of noise and 

vibration control for city cars
- Validating the feasibility of an integrated 

noise & vibration control on vehicle level 
having

 -  the same interior noise, possibly reduced 
exterior noise with signifi cant weight reduc-
tion and improved fuel consumption as 
compared to the state-of-the-art vehicle

 -  potentially competitive costs with conven-
tional solutions

- Provision of an integrated noise & vibra-
tion control on vehicle level resulting in a 10 
dB(A)reduction in noise and vibration levels 
at same weight and energy consumption

- Increased modularity of integrated noise & 
vibration control

- Increased acceptance of city cars with 
energy effi cient power trains from a comfort 
point of view. 
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 Acronym:  CO 2 NTROL

 Name of proposal:  Integrated Solutions for Noise and Vibration Control in Vehicles

 Contract number:  233764

 Instrument:  CF – FP

 Total cost:  5 802 950 €

 EU contribution:  3 494 933 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2012

 Duration:  36 months

 Website:  http://www.green-city-car.eu

 Coordinator:  Prof. Thilo Bein

 Fraunhofer-Institute Structural Durability and System Reliability LBF

 Bartningstr. 47

 DE 64289 Darmstadt

 E-mail:  thilo.bein@lbf.fraunhofer.de

 Tel:  +49 (0)6151 705 463

 Fax:  +49 (0)6151 705 214

 EC Offi cer:  William Bird

 Partners:  Centro Ricerche FIA S.C.p.A. IT

 Volkswagen AG DE

 Continental AG DE

 Brüel & Kjær Sound & Vibration Measurement A/S DK

 Rieter Automotive Management AG CH

 University of Southampton UK

 Chalmers tekniska högskola AB SE

 

REC-10-001_MEP3.indd   40REC-10-001_MEP3.indd   40 03/05/11   12:2003/05/11   12:20



41

T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

 State of the art - Background 

 The EU-25 main road network is essential for 
passenger and freight transportation across 
Europe. Its maintenance is costly. It is also 
responsible for detrimental impacts to the 
environment relative to waste production and 
natural resource consumption. As a result it 
is necessary to simultaneously optimise the 
quality-to-cost ratio of road infrastructure and 
encourage environmentally friendly road main-
tenance practices (ERTRAC, 2006), mainly 
by reducing the proportion of road materials 
originating from natural resource extraction 
and increasing the recycling of locally avail-
able road wastes into new road materials.

Over the past few years, most European 
countries have started to work towards this 
goal, by implementing national strategies for 
dismantling and recycling road materials back 
into new roads.

However the practice at national level differs 
signifi cantly from one European country to 
another, depending on available wastes and 

local regulations. In this way, a wide array 
of research results on road material recy-
cling has been produced, but are dispersed 
throughout the various Member States and 
not widely implemented.

Furthermore, pertinent databases and available 
documents are not often translated into a com-
mon language and site data is frequently not 
available to specialists from other countries. 

 Objectives 

 DIRECT-MAT aims to facilitate the sharing of 
national experiences at European level, which 
will provide major benefi ts to the European 
economy and environment.

The objectives of the project are to build a 
European web database and draft best prac-
tice guidelines on dismantling and recycling 
road materials and vehicle tyres back into 
roads. The best practice guidelines are aimed 
at issuing recommendations for dismantling 
and recycling these materials in order to offer 
the highest added value.

 DIRECT-MAT 
 DISmantling and RECycling 
Techniques for road MATerials - 
Sharing knowledge and practices 
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The project addresses the recycling of 
unbound, hydraulically-bound and asphalt 
road materials, as well as other road materials 
not presently recycled to any great extent in 
road construction. It also addresses strate-
gies for recycling road-related materials, such 
as vehicle tyres, in road construction. 

 Description of Work 

 The work is divided into work packages (WP).

WP1: Management and coordination.

WP2: Unbound materials: this focuses on 
end-of-life strategies for unbound layers and 
the recycling of other reclaimed road materials 
as unbound material for sub-layers.

WP3: Hydraulically-bound materials: experts 
determine the results stemming from national 
experiences involving end-of-life strategies for 
hydraulically-bound road materials that are 
used as hydraulically-bound layers in the sub-
base, base courses and heavy-duty surface 
courses.

WP4: Asphalt materials: knowledge acquired 
on the assessment, dismantling, disposal, 
re-use and recycling of asphalt road material 
will be detailed here, together with the use of 
other recycled road materials in bituminous-
bound layers.

WP5: Other materials not commonly recy-
cled in roads: this work package will study 
road construction materials and techniques 
not considered in WPs 2-4, e.g. substances 
capable of causing problems during the dis-
mantling and recycling processes, hazardous 
materials for human health and the environ-
ment. The use of recycled vehicle tyres in road 
construction will also be investigated.

WP6: A web database will be developed on 
the dismantling and recycling of vehicle tyres 
and road materials back into roads: this will 
comprise of harmonised data assembled and 
coordinated during the project. 

 

Road dismantling in Vienna, Austria
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 Acronym:  DIRECT-MAT

 Name of proposal:   DISmantling and RECycling Techniques for road MATerials - 
Sharing knowledge and practices

 Contract number:  218656

 Instrument:  CSA – CA

 Total cost:  1 199 980 €

 EU contribution:  1 199 980 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2011

 Duration:  36 months

 Website:  http://direct-mat.fehrl.org/

 Coordinator:  Mr. Yannick Descantes 

 Laboratoire Central des Ponts et Chaussées

 route de Bouaye, BP 4129

 FR 44341 Bouguenais Cedex

 E-mail:  yannick.descantes@lcpc.fr

 Tel:  +33 (0)2 40 84 59 30

 Fax:  +33 (0)2 40 84 59 93

 EC Offi cer:  William Bird

 Partners:   Centre de recherches routières – Opzoekingscentrum 
voor de wegenbouw BE

 Statens geotekniska institut SE

 Danish Road Directorate / Danish Road Institute DK

 Technische Universität Braunschweig DE

 Közlekedéstudományi Intézet. Közhasznú Társaság HU

 

Expected Results 

 The web database will provide accessible 
online information to road authorities, practi-
tioners and researchers.

From a technical standpoint, this project 
will provide stakeholders with available and 
validated guidelines to help them decide 
and proceed appropriately with the disman-
tling and recycling of road, and road-related, 
materials back into new roads.

From a scientifi c perspective, an integrated 
and shared view of road material research 
needs shall be stated in order to improve 
the coordination of corresponding national 
research programmes at the European level 
and establish priorities for European research 
and technological development.

The web database will provide scientists with 
online access to national document refer-
ences, harmonised literature review and prac-
tical application case studies based on jobsite 
datasets.

From a regulatory point of view, this project 
will help experts from various CEN (Euro-
pean Committee for Standardisation) 
technical committees to incorporate scien-
tifi cally-based requirements into European 
standards regarding the recycling of road 
materials into new roads. 

REC-10-001_MEP3.indd   43REC-10-001_MEP3.indd   43 03/05/11   12:2003/05/11   12:20



44

T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

 State of the art - Background 

 Current and past research and development 
calls from the European Commission on the 
topic of ship dismantling are all faced with the 
need to better defi ne what is meant by ship 
dismantling, and to address the fundamental 
issue of the actual applicability and sustain-
ability of the solutions that they are contribut-
ing to defi ne.

In an environment characterised by a lack of 
clear boundaries, with vast amounts of often 
confl icting information available in the public 
domain, it is understood that policy-making 
bodies are in dire need of up-to-date objec-
tive scientifi c data to support and enhance 
their decision making process.

Incumbent industrial actors are looking to the 
European Commission and other organisa-
tions for affordable, practical advice on what 
needs to be done to ensure better control 
over their operations, as well as compliance 
with upcoming regulations. Potential new-
comers need to understand where the poten-
tial for innovation lies.

The aim of the DIVEST Project is therefore 
to develop a set of methodologies and pro-
cesses that can be used by such stakehold-
ers to understand the social, economic and 

environmental aspects of ship dismantling 
from their point of view. By benchmarking 
their approaches against this understanding 
they will be able to clearly defi ne the relevant 
dependencies, constraints and benefi ts, and 
to act accordingly. 

 Objectives 

 The objective of this project is to defi ne a 
total integrated risk and economic framework 
applicable to the optimisation of ship disman-
tling activities and infrastructure from a social, 
economic and environmental point of view. 
This framework will apply across the life cycle 
of a vessel and it will be developed using both 
risk-based analysis and economic modelling/
value-based analysis. In building this frame-
work, particular emphasis will be placed upon 
the dismantling value and competence chain.

Ultimately, it is believed that DIVEST will bal-
ance quantitative and qualitative approaches 
to provide a core defi nition of ship dismantling 
that will be common to all stakeholders. 

 Description of Work 

 It is anticipated that the objectives of the 
project will be achieved through the imple-
mentation of several analytical steps as 
follows:

1. the review of various risk and economic 
analysis methodologies and the selection 
of that which best fi ts the needs and con-
straints of the ship dismantling/recycling 
process,

2. the validation of the applicability of the 
selected method(s) using modelling and 
actual case studies. This activity will pay 
particular attention to the dynamic com-
bination of technical, environmental and 
human factors,

3. the organisation of the research data and 
output into a readily accessible database 

 DIVEST 
 DIsmantling of Vessels with 
Enhanced Safety and Technology 

Ship Dismantling in Bangladesh
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that will be made available to support risk 
management and decision making for ship 
dismantling.

In the fi rst instance the Project will endeavour 
to review the entire value/competency chain 
of the ship dismantling activity. This review will 
aim at identifying and understanding the rela-
tionships between the physical act of disman-
tling vessels and the upstream/downstream 
activities that constitute this chain.

The main objectives of the project will be 
achieved during the project life-cycle, there 
won't be any issues left for subsequent devel-
opment. All project objectives are in measur-
able and identifi able form. Project progress 
will be controlled using a combination of mile-
stones, reviews and project stage-gates. 

 Expected Results 

 DIVEST will provide a holistic understanding 
of ship dismantling through the combination 
of requirements and impacts (with associated 
procedures and processes) from pertinent 
social, technical, economic and environmen-

tal drivers into a single, integrated and vali-
dated decision support tool (database).

In this context, project deliverables will be as 
follows:
- a set of validated risk and economic models 

that will cover the entirety of the ship dis-
mantling space,

- a set of policy recommendations on the 
optimum recycling/dismantling facility and 
process,

- a suite of tailored training programmes 
tested and validated in situ (India for exam-
ple), and

- an information exchange accessible to the 
stakeholder community.

In the end, DIVEST will provide a core, vali-
dated and practical defi nition of ship disman-
tling that will be common to, and useable by, 
all stakeholders. With business and opera-
tional risks and value drivers better defi ned 
and understood, DIVEST will also make an 
immediate and positive contribution to busi-
ness practices globally.
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 Acronym:  DIVEST

 Name of proposal:  DIsmantling of Vessels with Enhanced Safety and Technology

 Contract number:  218695

 Instrument:  CF – FP

 Total cost:  3 364 885 €

 EU contribution:  2 442 568 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.08.2008

 Ending date:  31.07.2011

 Duration:  36 months

 Website:  http://www.divest-project.eu

 Coordinator:  Mr. Emmanuel Le Henaff 

 V.Navy

 130 rue Victor Hugo

 FR 92300 Levallois Perret

 E-mail:  emmanuel.lehenaff@vships.com

 Tel:  + 33 (0) 1 41 27 29 29

 Fax:  + 33 (0) 1 41 27 29 39

 EC Offi cer:  Natascia Lai

 Partners:  University of Strathclyde UK

 BVT Surface Fleet Limited UK

 Dokuz Eylul Universitesi TR

 Indian Institute of Technology Bombay IN

 SWEREA IVF AB SE

 MEDI Metal Aktiebolag SE

 S.C. NAVALINK ROM SRL RO

  Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek – TNO NL

 TWI Limited UK

 University of Patras GR

 Germanischer Lloyd AG DE

 

Through practical, on-the-ground case 
studies and training, as well as through the 
involvement of non-European partners in the 
Project Consortium, DIVEST will facilitate 
technological improvement and the better-
ment of human and environmental conditions 

in countries involved in the study, as well as 
broad public engagement and international 
dialogue. 
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 State of the art - Background 

 Transport is one of Europe's strengths but at 
the same time has a tremendous impact on 
its citizens and the environment. An impor-
tant subsystem in nearly all vehicles is the 
cooling module with its demand for external 
energy and its sound emission. Under specifi c 
operational conditions the cooling system is 
the major noise source and the component 
with the largest consumption of energy. The 
demand for highly effi cient and low-noise 
cooling systems for ground vehicles – rail 
bound, automotive and heavy duty (trucks, 
wheel loaders, etc.) – is expected to increase, 
even with the advent of new drive technolo-
gies such as hybrid or fuel cells in automotive 
applications.

The European Road Transport Research 
Advisory Council (ERTRAC) sets "noise 
reduction" as one of the major goals for 
future surface transport research ( Strategic 
Research Agenda 2020 , www.ertrac.org, 
April 2008) and the European Rail Research 
Advisory Council (ERRAC) identifi es very 
similar future efforts (ERRAC,  Strategic Rail 
Research Agenda 2020 , www.errac.org, April 
2008). Hence, manufacturers need novel 

methods and ideas for optimising their com-
ponents with respect to noise, reducing costs 
for development and testing and thus further 
improving the competitiveness attained by the 
European industries in the global market. 

 Objectives 

 The overall objectives are innovative con-
tributions towards novel cooling units with 
reduced noise radiation and decreased CO 2  
emissions.

Intermediate objectives concern:
- implementation of an integrated simulation 

platform for noise mechanisms, scattering 
and propagation;

- development of design procedures for ther-
mally and acoustically optimal units;

- research on innovative fan designs and new 
passive noise control measures and their 
integration.

The scientifi c objectives comprise:
- the extension and validation of both existing 

and innovative modelling approaches and 
acoustic simulation technologies in order 
to meet the specifi c needs and constraints 
related to the achievement of smarter and 
greener sustainable surface transport;

 ECOQUEST 
 Effi cient Cooling systems for Quieter 
Surface Transport 

Automotive under-hood fl ow simulation
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- the combination of these high-end acoustic 
simulation techniques with state-of-the-art 
thermal effi ciency assessment methods, 
aiming to reduce jointly the acoustic and 
CO 2  footprint of automotive, heavy-duty 
vehicles and rail transportation.

The technical objectives, backed up by the 
scientifi c outcomes, are the multidisciplinary 
optimisation of:
- intelligent thermal management for reduced 

noise emission and energy consumption 
altogether;

- the lay-out of cooling systems. 

 Description of Work 

 The strategy adopted is to revisit the compo-
nent modelling, to couple the methods, and 
to validate the simulation-based tools with 
laboratory and full-scale experiments. The 
fi ve work packages (WP) are structured as 
follows: 

WP1 covers project coordination.

WP2 is concerned with the combination of dif-
ferent modelling strategies involved in the pre-

diction of the noise emitted by generic cooling 
units. Regarding source modelling, the tonal 
and broadband noise and the broadband 
noise scattering are addressed individually. 
Combining the methods yields a simulation 
platform addressing all noise features.

In WP3, realistic train and automotive envi-
ronments will be considered. The design of 
mobile cooling systems is revisited in a more 
integrated manner as compared to the state 
of the art. Within a multidisciplinary study, the 
thermal layout of cooling systems and the 
overall fl ow employing advanced numerical 
simulation tools will be optimised.

In WP4 the impact of the new design strate-
gies is validated by full-scale tests. Two full-
scale modules, one for car/truck and another 
for locomotive will be implemented in vehicles 
and experimentally investigated under realistic 
test conditions. 

WP5 deals with the overall assessment of the 
outcomes of the whole project, guidelines, 
exploitation plan and dissemination of the 
knowledge generated during the project. 

Locomotive cooling fan (model and full scale)
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 Acronym:  ECOQUEST

 Name of proposal:  Effi cient Cooling systems for Quieter Surface Transport

 Contract number:  233541

 Instrument:  CP - FP

 Total cost:  4 427 319 €

 EU contribution:  2 872 897 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.12.2009

 Ending date:  30.06.2013

 Duration:  42 months

 Website:  http://www.uni-siegen.de/ecoquest/

 Coordinator:  Prof. Carolus Thomas

 Universität Siegen

 Herrengarten

 Paul-Bonatz-Str. 11

 DE 57068 Siegen

 E-mail:  thomas.carolus@uni-siegen.de

 Tel:  +49 (0)271 740 2387

 Fax:  +49 (0)271 740 2388

 EC Offi cer:  William Bird

 Partners:  Ecole Centrale de Lyon FR

 Kungliga Tekniska högskolan SE

 LMS International NV BE

 Odecon Sweden AB SE

 Valeo Thermal Systems FR

 von Karman Institute for Fluid Dynamics BE

 Voith Turbo GmbH & Co. KG DE

 Voith Turbo Lokomotivtechnik GmbH & Co. KG DE

 

 Expected Results 

 The expected results are:
- new design tools for cooling units with a 

special focus on integrated noise prediction, 
based on high fi delity numerical simulation 
methods and empirical correlations;

- new layout and control strategies for cooling 
units;

- two innovative prototype cooling units for 
automotive and locomotive, including new 
fan designs and integrated micro-perforated 
absorber elements;

- knowledge on the effects of realistic environ-
ment layouts on the propagation of sound 
and sound quality. This plays an important 
role in the certifi cation of products.

The level of success of the new design tools 
are gauged by a step-wise validation, begin-
ning with laboratory, continuing with mock-
up and ending with full-scale experiments. 
Indicators for progress achieved by the new 
designs are performance data measured in 
full-scale tests. 

REC-10-001_MEP3.indd   49REC-10-001_MEP3.indd   49 03/05/11   12:2003/05/11   12:20



50

T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

 State of the art - Background 

 Road transport is the second largest EU pro-
ducer of CO 2 , one of the greenhouse gases 
responsible for climate change. While some 
improvements in the effi ciency of road vehi-
cles have been achieved, continued growth 
in traffi c and congestion mean that CO 2  emis-
sions from road transport have grown overall. 
At the same time, rising fuel prices and supply 
instability also put pressure on increased effi -
ciency. The EC has set targets for the average 
CO 2  emissions of new vehicles to be 120 g/
km by 2012, with further reductions needed 
to achieve a 40% reduction in CO 2  from light 
passenger vehicles by 2020.

Despite improvements in individual areas of 
the modern vehicle such as the powertrain, 
a considerable amount of energy is wasted 
due to the lack of an overall onboard energy 
management strategy. Further electrifi cation 
of auxiliary systems (the 'more electric vehi-
cle') promises energy and effi ciency gains, 
but there is a need for a coordinated and pre-
dictive approach to the generation, distribu-
tion and use of energy. In the state of the art, 
power is generated with little knowledge of the 
actual loads, and some systems (both electri-
cal and mechanical) consume power continu-
ally regardless of demand. The introduction of 
systems such as alternator set-point control 
and EPAS are the fi rst steps towards optimis-
ing energy use but such systems operate in 
isolation. 

 Objectives 

 EE-VERT will develop technologies that will 
play a key part in achieving the above goals. 
It is estimated that these technologies can 
reduce CO 2  emissions by around 10% for a 
car. For a large vehicle savings of around 40% 
of the CO 2  that is created by an auxiliary sys-
tem such as climate control is possible.

The main concepts of EE-VERT are:
- The electrical energy supply in road vehi-

cles is an essential enabling technology for 
further CO 2  reductions and for more safety, 
and the optimised co-operation between 
the different types of energy in a vehicle 
offers high potential for minimising the total 
energy required.

- To manage the use of different types of 
energy, such as electrical, mechanical or 
thermal energy, vehicle overall optimisation 
and management concepts are required.

EE-VERT will deploy a distributed network of 
smart components, whose characteristics are 
coordinated to optimise their interaction and 
their effi ciency.

The basic concept is an overall vehicle opti-
misation of generation, storage, distribution 
and usage of energy. The project will identify 
'hidden' sources of energy that could be har-
vested and will quantify the achievable sav-
ings. The optimisation strategy will be based 
on a complex combination of diverse parame-
ters (e.g. actual power request, actual engine 
speed, expected power demands). 

 Description of Work 

 The project will develop strategies in conven-
tional vehicles, which are also applicable to 
hybrids, for overall energy management (ther-
mal and electrical) to reduce fuel consumption 
and CO 2  emissions. The need for the strat-
egies to guarantee power supply to safety-
related systems will also be considered. 

The main innovation areas in the project are:
- the design of several smart component 

prototypes, including power electronics 
(generator, actuators, storage devices) with 
considerably improved energy effi ciency 
(defi ning theoretical boundaries);

- the analysis of individual electrical compo-
nents in terms of their percentage of overall 
energy consumption, based on a novel car 

 EE-VERT 
 Energy Effi cient Vehicles 
for Road Transport 
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concept, including X-by-wire functionalities 
(non-optimised operation);

- developing predictive algorithms for an 
energy-optimised operation of cross-linked, 
smart electrical onboard components;

- ascertaining the potential for energy saving 
from smart electrical components and opti-
mised operation modes utilising accurate 
simulation models;

- the analysis of achievable benefi ts by the 
following innovative measures: re-use of 
thermal energy, integration of solar panels 
directly on a vehicle’s chassis, introduction 
of solar service stations (e.g. in parking lots 
for charging batteries), involving detailed 
information about the prospective route 
(e.g. in the case of repetitive urban traffi c 
patterns). 

 

Expected Results 

 EE-VERT will assist in the efforts towards 
'green' surface transport by providing means 
to reduce CO 2  emissions in vehicles with con-
ventional powertrains. Many of the EE-VERT 
technologies will also be applicable to hybrid 
vehicles. Specifi cally the project will deliver:
- an improved power generation concept for 

conventional vehicles, integrating energy 
recovery from on-board (e.g. brake energy 
recovery, waste heat recovery) and off-
board (e.g. solar cells);

- targeted improvements to energy consum-
ers (e.g. actuators on the vehicle);

- the technologies to integrate these compo-
nents into a network of smart devices incor-
porating an overall energy management 
strategy.

Although there is considerable interest in the 
pure electric vehicle, conventional vehicles will 
remain an important part of the model range 
of manufacturers in the short to medium 
term. EE-VERT will bring benefi ts to improv-
ing the effi ciency of these vehicles, alongside 
the improvements also being developed for 
hybrid and electric vehicles:
- energy recovery;
- improved (more effi cient) actuators;
- network of smart components;
- overall energy management strategy. 

Energy use in a typical passenger car
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 Acronym:  EE-VERT

 Name of proposal:  Energy Effi cient Vehicles for Road Transport

 Contract number:  218598

 Instrument:  CF – FP

 Total cost:  6 466 966 €

 EU contribution:  3 617 978 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2011

 Duration:  36 months

 Website:  http://www.ee-vert.net

 Coordinator:  Dr. David Ward

 MIRA Ltd

 Watling Street

 UK CV10 0TU Nuneaton

 E-mail:  david.ward@mira.co.uk

 Tel:  +44 (0)24 7635 5430

 Fax:  +44 (0)24 7635 8430

 EC Offi cer:  Maurizio Maggiore

 Partners:  Volvo Technology AB SE

 Centro Ricerche Fiat SCpA IT

 Robert Bosch GmbH DE

 Lear Corporation Holding Spain SLU ES

 Engineering Center Steyr GmbH & Co. KG AT

 FH Joanneum Gesellschaft mbH AT

 Universitatea 'Politehnica' din Timisoara RO

 S.C. Beespeed Automatizari S.R.L. RO
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 State of the art - Background 

 CARGO-VESSELS suitable for the Motor-
ways of the Sea (MoS) have undergone only 
a weak technological development in the last 
decades. 
- The U-shaped hull form which generates a 

draught of 5-6m, impeding the access to 
most ports or fl uvial waterways. 

- The need for ship-to-shore cranes in 
the ports to unload containers or cargo, 
which excludes many ports from maritime 
transport.

- Antiquated and energy-consuming power 
and propulsion systems. The use of heavy 
oil is highly contaminating and will become 
widely forbidden.

- The lack of standardisation and serial 
design, creating unique units with long train-
ing and maintenance periods.

The goal of the European Commission is 
to move a substantial part of road trans-
port towards waterways. This would require 
2,000 to 3,000 new vessels for MoS plus the 
replacement of the existing outdated units.

 EU-CARGOXPRESS 
 Greening of Surface Transport 
through an Innovative and 
Competitive CARGO-VESSEL 
Concept Connecting Marine and 
Fluvial Intermodal Ports. 

Shows the main outline of the vision
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This R+D project is being executed by an 
international consortium and with EU funding 
because it has to create a new class of ves-
sels and not a specifi c vessel for the fi nancing 
ship owner who is motivated by medium-term 
economic success. 

 Objectives 

 The objective is to develop a new generation 
of competitive CARGO-VESSELs for accel-
erated maritime and fl uvial shipping using 
innovative concepts and technologies which 
support greening surface transport and pre-
pare for fast and effi cient modal shifts in ports: 

O1: Low capital investment via standardisa-
tion and serial technologies:

Current vessels are costly and require an 
experienced technical crew. The project aims 
for a large number of identical units to be built 
in a serial production environment. 

O2: Reducing operation costs by decreasing 
energy consumption:

Sustainable and green maritime transport, 
investigating alternative energy forms, usage 
and conversion, the best low-resistance hull 
forms and lightweight materials. 

O3: Reducing operation costs through less 
maintenance downtime:

Lowering or eliminating maintenance down-
time by installing modular interchangable 
equipment and standardised procedures.

O4: R+D to increase speed and fl exibility in 
cargo-handling: 

Investigating innovative cargo-loading and 
port-accessing devices to make this con-
cept competitive and lowering port idle time 
considerably. 

O5: Providing service close to customers:

Many European and African ports are inac-
cessible to conventional CARGO-VESSELS 
with draughts of over 5-6m. As these ports 
are very close to the customer, the project will 
create a concept for direct delivery. 

WP1
The Challenges of competitive green surface transport

End user expectation - factors for greening - cost targets - specifications

WP2
Developing a high-tech vessel for the EU-Cargo-Transport

Innovative naval architecture - General arrangements - Regulatory aspects

WP6
Next step planning to implement the results

Calculating the competitive vessel with life cycle-cost assessment
Studying feasibility scenarios (1..4) - planning prototype - financing strategy

WP3
Sustainable

vessel operation
Green energy with
efficient conversion

and low maintenance
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Competitive port
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1.3.1 Overall strategy of the work plan EU-CargoXpress
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 Description of Work 

 There are eight Work Packages (WPs):

WP1. Defi ne end-user expectations for a new 
generation of competitive CARGO-VESSELS 
and study high-impact factors in vessel-
design and operation affecting surface trans-
port greening. 

WP2. Create and defi ne a new generation of 
competitive vessels responding to end-user 
expectations from WP1: 
- Prepare and test a hull form for low-resist-

ance sailing and safe port-loading.
- Naval architecture and general arrangement 

plans.
- Hazard assessment of innovative solutions.

WP3. Focus on factors infl uencing future 
performance, speed, energy and energy con-
sumption plus the costs of sailing and load-
ing/unloading and low CO 2  operations. 

WP4. Investigating requirements for loading/
unloading vessels with on-board equipment, 
preparing ports for fi tting interface functions, 
and encouraging the logistic industry to move 
more containers and cargo towards maritime 
transport. 

WP5. Developing structural concepts for 
innovative hull structures with improved 
costs, strength, weight and safety fi t for serial 
production. 

WP6. Showing that life-cycle costs and envi-
ronmental impact for innovative energy-sav-
ing equipment equal conventional solutions, 
plus plans for a fully functional seaworthy 
prototype. 

WP7. Planning, coordinating, monitoring and 
controlling. 

WP8. Presentation and diseemination of WP5 
demonstrators and project results. 

 Expected Results 

 The results of the investigation will be an 
innovative concept for a new competitive 
CARGO-VESSEL and full-scale structural 
parts of lightweight material for testing. 

Impacts:
- Positive and invigorating impacts on the 

ship-building community, giving Europe an 
advantage over the low-cost competition in 
Asian shipyards.

- Innovative features which lend themselves 
to encouraging start-up SMEs to become 
suppliers of specifi c elements or services.

- Impacts on energy savings, the environ-
ment, CO 2  reduction and climate change.

- The revitalisation of small and medium-sized 
ports. 
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 Acronym:  EU-CARGOXPRESS

 Name of proposal:   Greening of Surface Transport through an Innovative and Competitive 
CARGO-VESSEL Concept Connecting Marine and Fluvial Intermodal 
Ports.

 Contract number:  233925

 Instrument:  CF – FP

 Total cost:  3 860 449 €

 EU contribution:  2 600 788 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  30.04.2012

 Duration:  32 months

 Website:  http://cargoxpress.eu/

 Coordinator:  Mr. Carlos Àlvarez-Cascos 

 Compañía Trasmediterrànea

 Avenida de Europa nº 10

 ES 28108 Alcobendas

 E-mail:  ccascos@trasmediterranea.es

 Tel:  +34 (0)914 238 548

 Fax:  +34 (0)914 238 722

 EC Offi cer:  Grzegorz Domanski

 Partners:  Autoridad Portuaria de Gijón ES

 SDC Ship Design & Consult GmbH DE

 MARINTEK - Norwegian Marine Technology Research Institute A/S NO

 Universidad Politécnica de Madrid ES

 Innovación Logistica Cargo-Xpress SL ES

 Center of Maritime Technologies e.V. DE

 Swerea SICOMP AB SE

 Kockums Aktiebolag SE

 Fjellstrand AS NO

 Royal Institute of Technology Machine Design SE

 National Technical University of Athens GR
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 State of the art - Background 

 Recycling plastic waste is an important ele-
ment in working towards a sustainable, eco-
logical and economical use of non-renewable 
raw materials. Recycling helps the environ-
ment since it saves not only space in landfi ll 
sites, but also reduces pollution and saves 
energy and raw materials. It is now crucial to 
recycle raw materials wherever possible into 
high-value products.

In particular, the recycling of thermosets is 
much more complex than that of thermoplas-
tics and metals due to the cross-linked nature 
of the polymer matrix. Thus, a simple re-melt-
ing and re-use, suitable for thermoplastics, 
is not applicable in this case. Nowadays, the 
amount of recycled thermoset material is very 
small, probably less than 1% of the material 
manufactured, whereas thermosets make up 
20% of plastics produced (about 900 000 
tonnes per year).

The whole composites sector is now aware of 
the environmental rules about wastes (Direc-
tive on End-of-life Vehicles 2000/53/EC or 
Directive 2002/96/EC on Waste Electrical and 
Electronic Equipment) which apply to their 
industry. The recycling routes currently avail-
able are expensive and do not give the best 
use of these wastes, since they are mainly 
burnt. The heat generated by the combustion 
process and the ashes in cement furnaces 
are, in the main, low-value returns. End prod-
ucts from grinding usually give bad quality 
products when reused in polymers. 

 Objectives 

 The EURECOMP consortium believes that it 
is possible to get a better recycling route for 
thermosets if the organic phase is converted 
to ‘small’ molecules, which can be used 
by the chemical industry, and if the mineral 
phases can be used again in composites. 
The community wants to defi ne the best con-

ditions in order to obtain a physico-chemical 
separation (solvolysis) of the different compo-
nents of the composite and get the best com-
mercial added value from the end products. In 
addition, by improving the general standard of 
competitiveness of the European composite 
industry and reducing the waste management 
cost, the process will help them to comply 
with European regulations.

EURECOMP aims at setting up a new route 
to recycle composites which will decrease 
the cost of waste disposal production by 
50%. EURECOMP gathers together partners 
from various fi elds of activity (universities and 
industrial companies, from material produc-
ers through to end users) and will explore 
both the fundamental processes and the 
practical facility development. In addition, the 
project will collate the necessary information 
on upstream and downstream markets, eco-
nomic effi ciency and life-cycle assessment. 

 Description of Work 

 A decomposition and recovery method is 
proposed to separate, through a water-based 
depolymerisation process, the different ele-
ments of the composites to retrieve them in a 
suitable form for re-use in the chemistry and 
composites fi elds.

The chemical recycling is based on high reac-
tion rates from supercritical water dissolving 
capabilities and high transportability due to 
the low viscosity and high diffusibility. After 
treatment by supercritical water under suit-
able conditions, the expected products will be 
re-usable, good quality, low-weight organic 
molecules, and solid inorganic components. 
The simultaneous recovery of organic mol-
ecules (e.g. styrene derivatives in the case of 
polyester resins) and fi bres, with high length 
and properties suitable for re-use as rein-
forcement in composites, represents a great 
advance beyond current methods. 

 EURECOMP 
 Recycling thermoset composites 
of Sustainable Surface Transport 
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The proposal also seeks to investigate the via-
bility of subsequent supercritical CO 2 -based 
‘fractionation-extraction-cleaning’ technology 
at laboratory scale by substituting traditional 
solvents in the recovery stage. Supercriti-
cal CO 2  has a low critical temperature and a 
moderate critical pressure, being a non-toxic 
and non-fl ammable compound. It is a rela-
tively cheap reagent, available in large quan-
tities; if optimised, the process involves less 
material, shorter time, and lower costs and 
risks than other conventional methods. 

 Expected Results 

 The main expected results of the project are: 
- a laboratory-scale solvolysis reactor pro-

totype, with pressure and temperature 
sensors; 

- an optimised large-scale reactor prototype, 
equipped with pressure and temperature 
sensors; 

- knowledge of the best set of reaction 
parameters in order to retrieve good quality, 
re-usable matrices, fi bres and fi llers;

- training programmes and documentation.

The RTD partners will patent, in conjunction 
with the industrial partners, the solvolysis pro-
cess, product separation and valorisation.

The industrial partners (i.e. the waste produc-
ers) will use the technology for their wastes, 
gaining a signifi cant saving in the waste treat-
ment cost. Some of them will patent the recy-
cling process.

The manufacturer of the reactor will retain the 
patent for the technological reactor device.

As the requirements for this kind of installation 
will escalate in the future, the partners will sell 
licences to recycling companies for operating 
the process all over the world. Training will be 
operated by the main RTD partners. 

This action will probably create spin-offs and 
start-ups. 

Composite Solvolysis Separation

Reactor
H2O / CO2

Preasure
approx.
200 bars

Heating
approx. 400°C

Mineral compound (0.2 €/Kg)

Solution (0,4€/Kg)

Reinforcement
fibres

Mixed with new fibres

Principle of recycling by solvolysis process
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 Acronym:  EURECOMP

 Name of proposal:  Recycling thermoset composites of Sustainable Surface Transport

 Contract number:  218609

 Instrument:  CF – FP

 Total cost:  2 549 229 €

 EU contribution:  1 974 793 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.05.2009

 Ending date:  30.04.2012

 Duration:  36 months

 Coordinator:  Mrs. Marie-Laure Spaak

 Plastic Omnium Auto Exterieur Services SAS

 19 avenue Jules Carteret

 FR 69007 Lyon

 E-mail:  mspaak@plasticomnium.com

 Tel:  +33 (0)4 74 40 65 45

 Fax:  +33 (0)4 74 40 61 05

 EC Offi cer:  Grzegorz Domanski

 Partners:  Volvo Technology AB SE

 Jiangyin Xie Tong Automobile Accessories Co. Ltd CN

 SACMO SA FR

 European Composite Recycling Services Company scrl BE

 The British Plastics Federation LBG UK

 Uriarte Safybox SA ES

  Association de Gestion de l'Institut Catholique d'Arts et 
Métiers de Nantes FR

 Fundación Gaiker ES

 University of Limerick IE

 University of Exeter UK

 University of Bristol UK

 Compositec FR

 

REC-10-001_MEP3.indd   59REC-10-001_MEP3.indd   59 03/05/11   12:2103/05/11   12:21



60

T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

 State of the art - Background 

 The consumption of automotive fuel due to 
the electricity demand on board vehicles has 
been steadily increasing and is likely to remain 
so in the years to come. It currently amounts 
to several percent of the overall petrol con-
sumption for road transportation in Europe. 
The basic principle addressed in this project 
consists of directly converting the heat in the 
exhaust system into electricity, thereby allevi-
ating or even eliminating the alternator. A few 
projects which have aimed at this objective 
have led to insuffi cient results, but with the 
rising price of fossil fuels and ever more strin-
gent constraints on CO 2  emissions, the need 
for direct conversion of heat into electricity 
has increased. 

 Objectives 

 The project objective is to design a thermo-
electric generator (TEG) that can be installed 
in a combustion engine vehicle and produce 3 
kW electrical power under full load conditions 
and 1-2 kW under partial load conditions.

The concept addressed by this proposal is to 
make an effi cient use of the energy wasted 
in the form of heat in thermal engines. This 
heat is mainly dissipated in the exhaust device 
and in the cooling circuit. Many attempts have 
been made at trying to recover this waste 
heat but none have been shown to be really 
viable. One of the recurrent ideas in this fi eld 
is the use of thermoelectric devices – convert-
ing heat into electricity statically – which has 
also failed to reach large-scale deployment 
because of its lack of performance. Three 
trends are being currently witnessed that 
combine in such a way that allows this idea to 
be now considered in a different perspective:
- electric power consumption is continuously 

increasing due to the growing number of 

electric and electronic devices on board 
modern vehicles; 

- recent improvements obtained in thermo-
electric specialist laboratories show that it is 
close to being a viable approach;

- the environmental problems have led to 
strong commitments concerning the reduc-
tion of fossil-energy consumption and the 
emission of CO 2 . 

 Description of Work 

 This project will work to reduce the energy 
consumption and curb CO 2  emissions of vehi-
cles by massively harvesting electrical energy 
from the heat within the exhaust system, 
either by re-using this energy to supply electri-
cal components within the vehicle or by feed-
ing the powertrain of hybrid electric vehicles 
(HEV). The recovery of the thermal energy will 
be performed by novel, laboratory-available 
thermoelectric (TE) materials which are able 
to work at the high temperatures and exhibit 
high performance.

The project will:
- apply TE materials with high performance 

and therefore effi ciency (compared to con-
ventional thermoelectric modules) in auto-
motive technology, in particular toughening 
up those TE materials and TE modules to be 
used under automotive conditions (thermal 
cycling, vibration, aging, corrosion, etc.);

- recover a part of the wasted thermal energy 
in order to produce suffi cient electrical 
power to alleviate the alternator or to sup-
port the powertrain in HEVs;

- reducing fuel consumption and CO 2  emis-
sions due to the reduced mechanical load 
at the crankshaft which is necessary to drive 
the alternator. 

 

 HEATRECAR 
 Reduced energy consumption by 
massive thermoelectric waste-heat 
recovery in light duty trucks 
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Expected Results 

 Generally admitted fi gures concerning the 
electrical power consumption of different 
kinds of vehicles are in the range of 1-2 kW 
and expected to increase up to 5 kW, espe-
cially for heavy trucks and buses within the 
next decade.

The TEG developed within this project should 
exhibit a high overall effi ciency, i.e. it should 
present suffi cient fuel savings so that the 
return on investment is two years or less.

The project will especially concentrate on 
light-duty trucks equipped with diesel engines 
for the following reasons:
- commercial vehicles are being frequently 

used under long-distance conditions with 
upper load level;

- the recovered electrical energy can be used 
to supply onboard auxiliaries such as refrig-
erating sets, fans, pumps or other motors;

- there is more available installation space for 
the TEG.

The project also plans to establish a supply 
chain among European companies capable 
of delivering all the components for thermo-
electric waste-heat recovery. 
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 Acronym:  HEATRECAR

 Name of proposal:   Reduced energy consumption by massive thermoelectric waste-heat 
recovery in light duty trucks

 Contract number:  218541

 Instrument:  CF – FP

 Total cost:  5 084 056 €

 EU contribution:  3 086 252 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.11.2009

 Ending date:  31.10.2012

 Duration:  36 months

 Coordinator:  Ing. Daniela Magnetto

 Centro Ricerche Fiat SCpA

 Strada Torino 50

 IT 10043 Orbassano (To)

 E-mail:  daniela.magnetto@crf.it

 Tel:  +39 011 9083.011

 EC Offi cer:  Maurizio Maggiore

 Partners:  ROM Innovation et Stratégie FR

 Siemens Aktiengesellschaft DE

 Robert Bosch GmbH DE

 Termo-Gen AB SE

 Fraunhofer Institute for Physical Measurement Techniques DE

 VALEO systèmes thermiques SAS FR
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 State of the art - Background 

 The Li-ion battery system was developed in 
the 1980s and was well established on the 
portable battery market by the mid 1990s. 
The fast introduction of Li-ion batteries was 
motivated by electronic devices with high-
energy consumption. The tendency towards 
smaller and lighter devices has pushed the 
development of Li-ion batteries even further 
over the past decade. The application of 
new materials and components has enabled 
almost a tripling of the energy density of Li-
ion cells.

In contrast to portable batteries, automotive 
batteries for Electric Vehicles (EV), Hybrid 
Electric Vehicles (HEV) and Plug-In-Hybrid 
Electric Vehicles (PHEV) have to meet much 
stronger demands, especially with respect 
to energy content, power performance and 
life endurance. Li-ion batteries are the most 
prominent candidate, especially for EV and 
PHEV, since other systems would represent 
too high a weight burden. Li-ion cells with 
a high-energy design may achieve specifi c 
energy values of more than 150 Wh/kg. 
Besides power performance and energy, the 
demand for a longer life is another impor-
tant point. For automotive applications, a 
life period of more than ten years is required 
in order to meet the economical targets. All 
these aspects are making Li-ion batteries the 
only option in an Electric Vehicle so as to have 
them accepted by customers. 

 Objectives 

 In the present project, the aspects of energy 
content, power performance, fast recharge 
capability, long-term endurance and safety 
shall be investigated for four different electro-
chemical Li-ion-based systems. The techni-
cal demands of EV and PHEV applications 
are at the forefront here. Besides the passive 
components (mechanical cell design, separa-

tor, electrolyte) it is mainly the active electrode 
materials on the positive polarity that affect 
performance data and the cost of the bat-
tery system. Most of the development work 
in the project will therefore concentrate on 
this aspect.

The general goal of the project is thus to 
correlate the different electrode chemistries 
to the life performance and safety. Special 
attention is given to this in-depth analysis by 
opening aged cells and having them studied 
by various analytical methods. 

 Description of Work 

 The project cells have fi rst to be developed 
and manufactured. These cells will be used 
for electrical and physical characterisation, 
abuse testing and investigations on aging 
behaviour in the corresponding tasks of this 
project. The timing is the result of a balance 
between the necessary optimisation of the 
electrodes composition and cell layout on 
the one hand, and on the rapidity of the 
development on the other, which is crucial to 
ensure that the test campaigns (in particular 
the cycling and storage tests) will be per-
formed on representative high-energy (HE) 
large-size cells.

One work package is dedicated to the cells  
post-failure analysis, performed by the aca-
demic partners and research institutes, in 
order to understand the failure mode and the 
impact of the electrode materials on the tests 
results.

The price sensitivity on the battery pack with 
respect to the chosen electrochemistry will be 
studied for a defi ned EV, PHEV and Hybrid 
Heavy Duty Trucks application.

Finally, efforts will be made to identify the 
recycling output products that could have 
(high) market values. Based on these tar-
get compounds, different potential recy-

 HELIOS 
 High Energy Lithium-Ion Storage 
Solutions 

REC-10-001_MEP3.indd   63REC-10-001_MEP3.indd   63 03/05/11   12:2103/05/11   12:21



T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

64

cling processes will be screened, and the 
most promising will be chosen for further 
development/improvement. 

 Expected Results 

 The outcome of the project is to introduce 
a commercialisation strategy for automotive 
battery packs for pure electric and plug-in 
hybrid vehicles that will contribute towards 
reducing CO 2  emissions. 

Three public reports will be issued within the 
fi rst eight months of the project, providing 
respectively the fi rst common European cell 
specifi cations for high energy applications 
(EV, PHEV, and Hybrid Trucks), the corre-

sponding updated cycle profi les and the rel-
evant safety test procedures. These reports 
will be transferred to the active standardisa-
tion working groups worldwide. This action is 
important in order to take the specifi cities of 
European driving cycles and driving ranges 
into account.

In the medium to long term (i.e. by the end 
of the project), three industrially produced 
high-energy Li-ion advanced technologies will 
be available, offering a higher level of abuse 
tolerance and a mastered evolution of the 
performance (life). These cells will be ready 
for integration in a complete battery pack sys-
tem, as defi ned in the project. 

START

WP1 Coordination of the project

WP6
Characterisation

of project HE tells
safety

WP3
Definition of

specifications and
testing procedures

WP5
Electrical

Characterisation
of HE cells
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Interdependence between work packages
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 Acronym:  HELIOS

 Name of proposal:  High Energy Lithium-Ion Storage Solutions

 Contract number:  233765

 Instrument:  CF – FP

 Total cost:  4 335 101 €

 EU contribution:  2 839 976 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.11.2009

 Ending date:  30.11.2012

 Duration:  36 months

 Coordinator:  Dr. Anna Teyssot

 Renault S.A.S. represented by GIE Regienov

 Quai Alphonse le Gallo

 FR 92100 Boulogne Billancourt

 E-mail:  anna.teyssot@renault.com

 Tel:  +33 (0)1 76 85 72 75

 Fax:  +33 (0)1 76 85 77 16

 EC Offi cer:  Maurizio Maggiore

 Partners:  Adam Opel GmbH DE

 Peugeot Citroën automobiles SA FR

 Volvo Powertrain Cooperation SE

 Ford Forschungszentrum Aachen GmbH DE

 C.R.F. Società Consortile per Azioni IT

 Centre National de la Recherche FR

 Uppsala universitet SE

 RWTH Aachen University DE

 Umicore N.V. BE

 Institut national de l'environnement industriel et des risques FR

  Zentrum für Sonnenenergie- und Wasserstoff-Forschung Baden-
Württemberg DE

 Electricité de France SA FR

 Johnson Controls Hybrid and Recycling GmbH DE

 Österreichisches Forschung- und Prüfzentrum GmbH AT

 Commissariat à l'Énergie Atomique FR

 Ente per le Nuove tecnologie, l'Energia e l'Ambiente IT

 SAFT SA FR
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 State of the art - Background 

 HERCULES-Beta represents a major inter-
national co-operative effort to maximise fuel 
effi ciency combined with ultra-low emissions, 
and to develop future generations of optimally 
effi cient and clean marine diesel engines. 

HERCULES was conceived in 2002 as a 
seven-year R&D programme to develop new 
technologies for marine engines:
- to increase engine effi ciency, thus reducing 

fuel consumption and CO 2  emissions;
- to reduce gaseous and particulate 

emissions.

The R&D Programme HERCULES is the out-
come of a joint vision by the two major Euro-
pean engine manufacturer groups MAN & 
WARTSILA, which together hold 90% of the 
world’s marine engine market.

It was the fi rst time that these two groups had 
participated together in a project with com-
monly defi ned research areas. 

The fi rst phase of the HERCULES project 
(materialised as the FP6 Integrated Project 
'I.P. HERCULES') concentrated on the devel-
opment of tools (e.g. simulation software, 
measurement techniques, etc.) and the gen-
eral investigation of potential avenues for 
reducing emissions and fuel consumption. 
Initially, the project established and oper-
ated prototypes. The results stemming from 
this indicate a great potential for signifi cantly 
reducing fuel consumption and emissions, 
and reaching the project's ambitious targets. 

 Objectives 

 The present project, HERCULES-B, is Phase 
II of the original seven-year programme con-
cept. The general targets for emissions and 
fuel consumption are retained here; however, 
based on the developed know-how and 
results of I.P. HERCULES (A), it is possible 
to narrow down the search area, focus on 
potential breakthrough research and further 
develop the most promising techniques.

 HERCULES-B 
 Higher effi ciency engine with 
ultra-low emissions for ships 

Timeline of HERCULES programme

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Vision

I.P. HERCULES
33M   Budget
43 months duration
42 Partners

€

€

€Phase I : 45M €Phase II : 33M

R&D Project HERCULES ~80 M   Budget, 7 years duration€

I.P. HERCULES Contract
EC FP6 + BBW

HERCULES-B Contract
EC FP7

HERCULES-B
26 M   Budget
36 months duration
32 Partners
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The general objectives are ambitious yet 
realistic, and are the following overall targets 
with respect to economy and environmental 
impact of marine engines:
- 10% reduction in specifi c fuel consumption 

(and CO 2  emissions);
- ultra-low gaseous and particulate emissions.

HERCULES-Beta aims to surpass the current 
limits set by the International Maritime Organi-
sation (IMO) to radically improve the environ-
mental performance of waterborne transport. 

 Description of Work 

 The project's structure of work comprises 
seven work packages (WP). 

WP1: Extreme Parameter Engines: work will 
advance towards the engine of the future. 
Components will be designed and tested on 
experimental engines operating with pres-
sures, temperatures and mean piston speed.

WP2: Combustion: the very large spray com-
bustion chamber facility conceived and built 
during HERCULES (A) will be commissioned, 
fully instrumented and used to provide spa-
tially resolved combustion process data under 
various confi gurations. 

WP3: Turbocharging: experimental confi gura-
tions with multiple stages will be further devel-
oped and installed on test engines. 

WP5: Exhaust Emission Reduction: both NO x  
and particulate pollutants will be considered here. 

WP6: Overall Powertrain Optimisation: a 
new concept of compound design involving 
a close-coupled boiler on the high pressure 
side of the engine will be investigated. 

WP7: Advanced Materials, Friction and Wear: 
new piston-ring tribology codes will be utilised 
with new friction and wear models, and vali-
dated with performance data from test rigs as 
well as from controlled full-scale piston-ring 
running experiments on-engine.

WP8: Electronics and Control: evaluation and 
verifi cation of sensors for NO x , O2 and in-cyl-
inder pressure in HFO engines will take place 
in parallel with the development of signal 
processing methods for engine diagnostics. 

 Expected Results 

 The project started in September 2008 with a 
duration of 36 months. There will be 59 deliv-
erables. More information on these results 
will be posted on the project website: www.
hercules-b.com 

General targets of HERCULES-B project

 Acronym:  HERCULES-B

 Name of proposal:  Higher effi ciency engine with ultra-low emissions for ships

 Contract number:  217878

 Instrument:  CP – IP

 Total cost:  26 369 500 €

 EU contribution:  15 000 000 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.09.2008
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 Ending date:  31.08.2011

 Duration:  36 months

 Website:  http://www.hercules-b.com

 Coordinator:  Prof. Nikolaos Kyrtatos

 ULEME E.E.I.G

 Stadtbachstrasse, 1

 DE 86224 Augsburg

 E-mail:  npk@uleme.com

 Tel:  +30 (0)694 456 3511

 Fax:  +49 (0)821 322 3310

 EC Offi cer:  Joost de Bock

 Partners:  Aalborg Industries A/S DK

 Bohler Schmiedetechnik GmbH & Co. KG AT

 Componenta Pietarsaari MS Oy FI

 Danish Technical University DK

 Delft University of Technology NL

 ECKA Granulate GmbH & Co. KG DE

 EMPA - Swiss Federal Laboratories CH

 ETH Zurich CH

 Helsinki University of Technology FI

 Ingenieurgesellschaft Auto und Verkehr GmbH DE

 MAN Diesel, Filial af MAN Diesel SE, Tyskland DK

 MAN Diesel SAS FR

 MAN Diesel SE DE

 Miba Gleitlager GmbH AT

  National Technical University of Athens - 
Laboratory of Marine Engineering GR

 Paul Scherrer Institut CH

 PBS Turbo s.r.o. CZ

 Praxair Surface Technologies GmbH DE

 Sandvik Powdermet AB SE

 Tampere University of Technology FI

 Technical University of Munich DE

 University of Karlsruhe DE

 University of Kuopio FI

 University of Siegen DE

 Vansco Electronics Oy FI

 Valtion Teknillinen Tutkimuskeskus FI

 Wärtsilä Finland OY FI

 Wärtsilä Schweiz AG CH

 Federal Mogul Friedberg GmbH DE

 Wärtsilä Propulsion Netherland BV NL

 ABB Turbo Systems AG CH
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 State of the art - Background 

 Noise pollution is a major environmental 
problem in the EU. Outside of our homes, it 
is estimated that most of the population is 
exposed to road traffi c noise levels above 
the WHO's threshold for the onset of nega-
tive health effects. The corresponding fi gure 
for rail traffi c noise is lower, but still warrants 
action. The social costs of traffi c noise have 
been estimated at 0.4% of total GDP. It is 
expected that road and rail traffi c levels will 
increase steadily, while the source strength 
will not decrease signifi cantly over the next 
two decades. So, a means of attenuation is 
needed during noise propagation from source 
to listener. Whereas interior noise from traffi c 
can be reduced suffi ciently for a good sound 
environment, the outdoor sound environment 
is more diffi cult to protect. The toolbox and 
descriptions for best practice developed aim 
to advance the state of art, using greening of 
buildings, as well as vegetation and recycled 
materials on other surfaces, innovative barri-
ers, and new surface treatments.

A poor outdoor sound environment and 
access to greenery may threaten public health 
in the long term. The costs of having green 
areas and surfaces in urban and rural envi-
ronments are well accepted and established 
without considering noise issues. The main 
concept is that exploiting these green areas 

while minimising noise impact will lead to a 
better use of resources. 

 Objectives 

 - To develop new, powerful and sustainable 
abatement methods for noise reduction, 
based on natural means in combination with 
artifi cial means;

- To show by full-scale evaluation that the 
abatement methods work;

- To develop prediction methods applicable 
to the analysis and design of the developed 
abatements;

- To make available simplifi ed models appli-
cable to the developed abatements, which 
can be used in engineering noise-mapping 
software and to demonstrate that the inno-
vative approaches of HOSANNA are rele-
vant to reporting strategic maps and action 
plans to the EU;

- To make available assessment methods 
for the perceived improvement of the sonic 
environment and reduced noise annoyance;

- To show the cost benefi t of the resulting 
abatement methods, including the posi-
tive effect on urban air quality and CO 2  
neutrality;

- To disseminate the results to the user com-
munity (consultants, local authorities and 
planners), mainly by producing, making 
available and presenting a good practice 
guide. 

 HOSANNA 
 Holistic and sustainable abatement 
of noise by optimized combinations 
of natural and artifi cial means 
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 Description of Work 

 The project will result in a toolbox and best 
practice guide for the reduction of road and 
rail traffi c noise in the outdoor environment, 
which is cost effective and shows positive 
effects on the environment as a whole. The 
project concentrates on noise-abatement 
techniques in the noise propagation path, 
dealing with a large variety of approaches, 
embracing new ground and road suface 
treatments, the development of low barriers 
with vegetation and recycled materials, opti-
mised planting of trees, greening of build-
ing rooftops, inner yards and traffi c-facing 
façades. 

 

Expected Results 

 HOSANNA proposes to use the costs of 
existing and proposed green areas in city and 
rural environments in a more effi cient way, i.e. 
to reduce the noise, too. This will be made 
for a wide range of surface transport con-
fi gurations while also considering annoyance 
aspects. Solution methods for noise abate-
ments combining natural and artifi cial means 
and their optimised combinations will be 
developed to be applicable at the end of the 
project. HOSANNA will also devise simplifi ed 
methodologies so that the planning, consult-
ing and engineering communities can choose 
and incorporate the project's innovative solu-
tions by taking them into account in their work 
and engineering simulations. Assessment 
methods for the perceived noise environment 
will be developed, including new indicators for 
parks and green areas.

The main goal of HOSANNA is to contribute 
with knowledge and know-how to large-
scale, cost-effective noise abatement. If 
implemented, the corresponding effects on 
European health will be considerable. When 
translated into good practices and recom-
mendations, the project results will help city 
planners and engineers in defi ning the most 
adapted action plans as required in the 
European Commission's Directive on Noise 
2002/49/EC. 
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 Acronym:  HOSANNA

 Name of proposal:   Holistic and sustainable abatement of noise by optimized combinations of 
natural and artifi cial means

 Contract number:  234306

 Instrument:  CF – FP

 Total cost:  5 098 389 €

 EU contribution:  3 900 000 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.11.2009

 Ending date:  31.10.2012

 Duration:  36 months

 Website:  http://www.greener-cities.eu

 Coordinator:  Dr. Jens Forssén

 Chalmers University of Technology

 Division of Applied Acoustics

 SE 41296 Gothenburg

 E-mail:  jens.forssen@chalmers.se

 Tel:  +46-31-7728604

 Fax:  +46-31-7722212

 EC Offi cer:  William Bird

 Partners:  Stockholms universitet SE

 Centre Scientifi que et Technique du Bâtiment FR

 Open University UK

 University of Bradford UK

 The University of Sheffi eld UK

 Interdisciplinair Instituut voor BreedBand Technologie vzw BE

 Institute of Transport Economics NO

 Müller-BBM GmbH DE

 CANEVAFLOR SAS FR

 ACOUCITE FR

 City of Stockholm, Environment and Health Administration SE
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 State of the art - Background 

 In the case of an accidental oil spill, the exist-
ing technological solutions for coastal and 
shore remediation consist of a system which 
recovers fl oating oil before it reaches the 
coast. Compact dimension vehicles, which 
are either small vessels or pontoons with a 
skimmer sucking the fl oating oil, are the only 
systems currently available on the market. 
These vehicles only work in limited areas and 
rarely in very shallow waters.

The hovercraft can operate easily in these 
environments: they move on any liquid or 
solid surface, including rough seas, and can 
operate at high speed or whilst fl oating. How-
ever there are no available hovercraft on the 
market with the appropriate characteristics 
for oil-spill intervention and post-emergency 
actions. 

The project proposes a specifi c air-cushion 
vehicle that is amphibious and capable of 
working on land and water, in areas with 
high and soft mud. The vessel is designed 
to be cheap and easy to maintain, capable 
of high operative speeds (>30 kn) and stor-
ing spilled oil. The vehicle behaves the same 
as an amphibious vehicle with a fl oating pon-
toon and an operative platform for soft and 
inconsistent mud, and since it has no need to 
take water to cool the engine it can work on 
land, both as a generator and as a separa-
tor of washing waters, as well as being able 
to transport, supply and deploy crews and 
equipment. 

 Objectives 

 The main objective of HoverSpill is the devel-
opment of an innovative integrated system for 
oil-spill emergencies in the transitional areas 
between land and sea, working with imme-

diacy and effi ciency. The project intends to 
develop a specialised air cushion platform 
which will:
- be propelled by diesel engines, with an 

effective cooling system compatible with the 
high power needed for good manoeuvrabil-
ity, and capable of cooling the compressed 
air before its introduction in the intercooler;

- have a highly effective double-stage inte-
grated system to separate fl oating oils, 
with an internal storage tank, a system for 
the transfer to remote tanks or into fl oat-
ing bags, and the possibility of transporting 
absorbing booms and confi ning barriers;

- have integrated power take-off, and gen-
erators to supply the tools necessary to 
power pressure or brush washing systems, 
recuperating the skimmed oil and restoring 
the polluted areas in the post-emergency 
phase;

- be capable of being positioned on the deck 
of a ship or oil-tanker ready for use during oil 
transfer operations in case of spillage. 

 Description of Work 

 The project is structured in seven technical 
work packages (WP):

WP1: analyse oil-spill response strategies and 
techniques potentially available from land and 
sea, which operate on shorelines with bad 
access such as estuary, marsh and wetland 
areas, focusing on the constraints and limits 
encountered by response equipment and the 
logistics usually used in these environments.

WP2 defi nes the preliminary HoverSpill sys-
tem design. The vessel architecture will be 
designed, with fl ow, pressure and air volumes 
for lift maintenance defi ned as ducts, sections 
and load distribution.

 HOVERSPILL 
 Multi-environment air cushion 
oil spill fast response and post-
emergency remediation system 
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WP3 works on the separation system design 
to obtain the maximum possible separation 
and consequently the minimum water quan-
tity inside the storage tank, including:
- skimmer design and development;
- second-stage separator (cyclone) design 

and development;
- main input and output interfaces.

WP4 aims at the integrated system design, 
based on a single turbocharged diesel engine, 
able to provide energy to the vessel move-
ment and to the oil-spill response system. 
The integrated cooling system will be one of 
the key items of the whole integrated system.

WP5 develops a prototype from the created 
subsystems and components.

WP6 concerns the testing of all subsystems 
installed on a test bench, in order to verify 
their performances. 

WP7 tests the HoverSpill vehicle in several 
situations simulating polluted areas. 

 

Expected Results 

 The result of the project will be an innovative 
procedure for oil-spill emergencies, providing 
the greatest immediacy and effectiveness. 
This procedure will have a huge economic 
and social impact on coastal activities and 
on the stakeholders exploiting the sea's 
resources. The main social impact caused 
by marine pollution related to accidental oil 
spills is on fi shing resources and, as a conse-
quence, on the entire value chain connected 
to the fi shing economy. The most direct eco-
nomic impact is related to the clean-up costs 
at sea and around coasts, which is estimated 
at € 100-200 million. Due to its technical 
characteristics, HoverSpill has the potential 
to positively mitigate the negative economic 
impacts by reducing the clean-up costs. 
Thanks to its rapidity in reaching the place of 
disaster and the response effi ciency, the sys-
tem reduces the environmental impact of an 
oil spill. Moreover, due to its small dimension 
it can be positioned on the decks of ships or 
oil tankers and could be also used during oil 
transfer operations, providing early interven-
tion in case of an accident. 
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 Acronym:  HOVERSPILL

 Name of proposal:   Multi-environment air cushion oil spill fast response and post-emergency 
remediation system

 Contract number:  234209

 Instrument:  CF – FP

 Total cost:  3 449 113 €

 EU contribution:  2 598 021 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.12.2009

 Ending date:  30.11.2012

 Duration:  36 months

 Coordinator:  Dr. Federica Marotti 

 INNOVA S.p.A.

 Via della Scrofa 117

 IT 00186 Rome

 E-mail:  f.marotti@innova-eu.net

 Tel:  +39 06 40040358

 Fax:  +39 06 40040364

 EC Offi cer:  Angel Rodriguez-Llerena

 Partners:  Servizi Operativi Anfi bi Srl IT

  Centre de Documentation, de Recherche et 
d'Expérimentations sur les pollutions accidentelles des eaux FR

 YLec Consultants FR

 Admarin Designers Consultants Contractors TR

 SC Terra Mediu SRL RO

 Hovertech Ltd UK

 Università degli Studi di Padova IT

 Centro Ricerche Fiat S.C.p.A. IT
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 State of the art - Background 

 The primary rationale for electric propulsion in 
smaller vessels is to minimise environmental 
impact and improve fuel effi ciency.

Unlike bigger ships which can bring multiple 
generators on line to optimise fuel effi ciency, 
most small vessels only have a single genera-
tor. This must be run at varying speeds and 
loads, presenting a signifi cant challenge to 
optimising effi ciency.

A further challenge for electric propulsion 
in smaller vessels is the potential to oper-
ate silently and emissions free for periods 
of time off stored energy, and to integrate 
'green' energy sources into the overall 
energy equation.

Conceptually, the systems are simple. In 
reality, they have to integrate the operating 
characteristics of a fossil-fuelled engine with 
those of a complex electric motor and motor 
controller, while managing the charge and 
discharge profi le of a battery bank in a man-
ner that results in an acceptable battery life. 
It takes a lot of data inputs and sophisticated 
algorithms, synthesised in a 'black box' man-
agement module, to successfully balance all 
the components in the system.

Some of the necessary pieces are understood 
and some of the components are available 
from other applications but it is the optimisation 
of the complex interaction of all these pieces in 
marine hybrid applications that is lacking, and 
the central controller necessary to achieve this. 

 HYMAR 
 High effi ciency hybrid drive trains for 
small and mediumsized marine craft 

©
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HYMAR trials vessel
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 Objectives 

 The principal objective is to research, develop 
and validate the design specifi cations, tools 
and components necessary to build a fully 
integrated and optimised marine electric 
hybrid system for small to medium-sized 
commercial and recreational vessels. 

Other aims include:
- An open platform and design tools for 

the widespread implementation of marine 
hybrid technologies. 

- More consumer choice.
- Single-fuel boats.
- A fully integrated marine hybrid drive system 

demonstrator for displacement commercial 
and recreational craft up to 24m.

- Zero emissions to air and zero discernible 
noise and vibration in harbour.

- A 50% increase in the lifetime kilowatt-hour 
performance of lead-acid batteries in marine 
hybrid applications.

- Propeller effi ciency increased by 5% at 
full load and >15% at ‘off design point’ 
operation. 

- 20% reduction in overall fuel consumption, 
tending to >90% in long-distance sailing 
boats.

- Contribution to new standards for measur-
ing fuel effi ciency and for installation of high-
voltage DC electrical systems.

The hybrid platform represents a necessary 
fi rst step towards replacing the internal com-
bustion engine. It will be compatible with, and 
provide a framework for developing, emerg-
ing International Standards Organisation (ISO) 
and American Boat and Yacht Council (ABYC) 
standards. 

 Description of Work 

 A number of interlinked but parallel pieces of 
work will produce the missing components 
and knowledge needed to produce an effi -
cient hybrid drive system:

1. An extensive programme of waterborne 
data collection

2. Formation of an ‘algorithm committee’ 
to integrate the existing experience of 
HYMAR members with new knowledge 
acquired so as to produce the control algo-
rithms needed by the EMM

3. Creation of a new hybrid energy manage-
ment module (EMM) which will use the 
logic from the algorithm committee to inte-
grate and control all electrical and digital 
functions

4. Electric motor effi ciency mapping and con-
troller development

5. Generator effi ciency mapping and control-
ler development

6. R&D to produce missing power electron-
ics components with high operational effi -
ciency and capable of being managed by 
the energy management module

 a. 144 volt DC inverter

 b.  Battery charger with 144 volt DC output 
and universal input

 c.  DC to DC charger with high voltage DC 
input and 12 or 24 volt output

 d. Battery controller with CAN bus interface

7. R&D to model and develop the torque-
following propeller

Trial engine and generator layout
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8. R&D to model a rim-drive propulsor

9. R&D to develop thin-plate pure lead-plate 
batteries optimised for hybrid propulsion

10.  Technology foresight tracking of other 
energy-storage technologies

As components become available they will be 
installed and tested in the trials boat 

 Expected Results 

 The major new technologies resulting from 
the project will be:
- An Energy Management Module monitor-

ing all elements of the system and providing 
effi cient and holistic control. 

- A generic design tool to specify the com-
ponents required to produce an optimum 
hybrid drive system for a specifi c vessel.

- A torque adapted, self-pitching propeller, 
derived from the Bruntons Autoprop.

- A design tool for self-pitching propellers.
- A new generation of thin-plate pure lead 

(TPPL) batteries with optimised geometry 
and electrochemistry for hybrid applica-
tions, derived from the Enersys Odyssey 
batteries.

- A dynamic permanent magnet DC (PMDC) 
motor controller.

- A dynamic PMDC generator controller.
- A proof of concept rim-drive propeller 

based on a PMDC motor and self-pitching 
propeller.

- A design specifi cation for large PMDC drive 
motors.

- A design specifi cation for PMDC generators.
- An outline design for a keel-mounted hybrid 

drive unit.
- Contributions to NMEA 2000 standards.
- Contributions to the development of a har-

monised ISO safety standard for electric 
propulsion systems above 50v DC.

- Universal AC input to a 144v DC battery 
charger.

- Effi cient DC to DC converter 144v to 12 
volts and 24 volts. 
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 Acronym:  HYMAR

 Name of proposal:  High effi ciency hybrid drive trains for small and mediumsized marine craft

 Contract number:  233718

 Instrument:  CF – FP

 Total cost:  2 762 960 €

 EU contribution:  2 000 106 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.05.2009

 Ending date:  30.04.2012

 Duration:  36 months

 Website:  http://www.hymar.org

 Coordinator:  Mr. Ken Wittamore 

 International Council of Marine Industry Associations

 Thorpe Lea Road

 UK TW20 8BF Egham

 E-mail:  kw@triscon.co.uk

 Tel:  +44 (0)17 26 83 38 64

 Fax:  +44 (0)17 26 83 38 64

 EC Offi cer:  Maurizio Maggiore

 Partners:  Enersys Ltd UK

 Mastervolt NL

 Bruntons Propellers Ltd UK

 Istituto Nazionale per Studi ed Esperienze di Architettura Navale IT

 Malo Yachts AB SE

 ESP Ltd UK

 Steyr Motors GmbH AT
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 State of the art - Background 

 In the last ten years, railway companies have 
developed a new sensitivity to environmental 
management and made considerable efforts 
to reduce the railway’s impact on the envi-
ronment. In 1998 the UIC Agenda 21 was 
signed, which included as objectives: CO 2  
and noise reduction, effi cient use of energy, 
support of 'polluter-pays' principle, vegetation 
management, reduction of soil, water and air 
pollution, recycling etc.

Many EU infrastructure managers started 
introducing Environmental Management (EM) 
Systems between 2001 and 2003 on a vol-
untary basis or following government recom-
mendations, by achieving compliance with 
ISO 14001.

Practical tools for evaluation do not exist in 
this context. EM implementation methods are 
not harmonised on an international or national 
basis, and environmental performance indica-
tors are not defi ned for the railway infrastruc-
ture construction, operation or maintenance 
processes. The consequence is that the over-
all awareness of the Environmental Aspects in 
Railway Infrastructure procurement, operation 
and maintenance is rapidly evolving and only 
now beginning to be addressed at an inter-
national level. 

A lesson to approach the environmental 
issues in railway infrastructure can be learned 
in Rolling Stock Procurement in recent years. 
After research projects such as RAVEL, 
REPID and PROSPER, completed in 2006, 
the UIC Code 345 has been defi ned. 

 Objectives 

 The objective of the InfraGuidER Coordinating 
Action is to enable an effi cient and profi table 
exchange of know-how, experience, insight 
and research results among different actors 
and experts of railway research focusing 

on the Railway Infrastructure Environmental 
Impact Evaluation. 

The goal is to coordinate the ongoing 
research activities toward the following spe-
cifi c objectives:
- a shared understanding of both the com-

mon and different environmental aspects 
relevant to the railway infrastructure system 
in Europe, and identifi cation of a common 
practical approach to harmonise material 
procurement based on these environmental 
aspects (i.e. eco-procurement guidelines);

- a description of the environmental aspects 
relevant to the European railway infrastruc-
ture system;

- the defi nition of a draft set of Environmental 
Performance Indicators (EPIs) formulated as 
a harmonised European eco-procurement 
guideline for railway infrastructure. Such 
EPIs can also be used for assessment of 
the environmental performance of existing 
railway infrastructure;

- the identifi cation of an appropriate set of 
methods and tools for the assessment of 
the environmental signifi cance of materi-
als used in railway infrastructure systems, 
including systems analysis (SA) and material 
fl ow analysis (MFA). 

 Description of Work 

 The strategic management is developed with 
two work packages (WP0: Management and 
assessment and WP5: Communication and 
dissemination) where the partners participate 
in order to defi ne the strategic plan, and to 
organise and fi nalise the scientifi c and techni-
cal workshops.

This process is monitored by the Strategic 
Board. The aim is to broaden the Coordinated 
Action and the consensus process, as well as 
reducing the risk of a lack of results, by run-
ning a high number of workshops.

 INFRAGUIDER 
 Infrastructure guidelines for 
environmental railway performance 
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The integrated scientifi c approach is devel-
oped within WP1, WP2 and WP3, and is 
aligned with the integrated technical approach 
so as to include all of the fi nal harmonised 
guidelines for enhancing the environmental 
performance of railway infrastructure.

The contingency actions or specifi c resolu-
tions will be taken not only at work package 
and task level but also by means of Task 0.4, 
which is devoted to coordinating joint activi-
ties to keep consistent system boundaries for 
WPs 1-3.

Finally WP4 is devoted to creating the fi nal 
harmonised results, which include the envi-
ronmental tools’ technical specifi cations 
and the general guidelines so as to improve 
the environmental performance in railway 
infrastructure. 

 Expected Results 

 The major project deliverables are:
- list of key environmental aspects;
- list of proposed EPIs;
- proposed list of environmentally signifi cant 

materials;
- recommended material assessment tools, 

e.g. design support, material localisation 
support, material fl ow analysis;

- draft eco-procurement guidelines;
- a handbook with four to fi ve main sections, 

such as (level of detail based on infrastruc-
ture management priorities):

- environmental management of railway 
infrastructure;

- designing and planning railway infrastruc-
ture in consideration of environmental 
impacts during the whole life cycle;

- list of tools (level of detail for each tool based 
on infrastructure management priorities);

- management of waste fractions from 
the different life-cycle phases of railway 
infrastructure.

Business
Goals, Requirements, Piorities,
Strategies, Legislation, Aspects

Systems
Knowledge

Models of processes,
flow and stocks

Best
practice

EPIs

Guidelines
for EM

Specification
for EM tools

Process
Procurement, Design, Construction,
Maintenance, Operation, Renewal,

Upgrade, Disposal

Physical System
Rows, Materials, Substances, Emmissions,

Inputs, Outputs

Analysis
MFA/SFA and others

Better
Understanding

Risks, Opportunities, Awareness

bdd level is and views in infraguider

WP1

WP2

WP3

bdd infraguider outputs

InfraGuidER activities
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 Acronym:  INFRAGUIDER

 Name of proposal:  Infrastructure guidelines for environmental railway performance

 Contract number:  218662

 Instrument:  CSA – CA

 Total cost:  1 138 665 €

 EU contribution:  1 138 665 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2010

 Duration:  24 months

 Website:  http://www.infraguider.eu

 Coordinator:  Dr. Marina Fracchia 

 Consorzio Nazionale Interuniversitario per i Trasporti e la Logistica

 Via all'Opera Pia 11A

 IT 16145 Genoa

 E-mail:  fracchia@nitel.it

 Tel:  +39 010 3532741

 Fax:  +39 010 3532700

 EC Offi cer:  Alexandra Gurau

 Partners:  Technische Universität Wien AT

 University of Birmingham UK

 Union Internationale des Chemins de Fer FR

 National Railway Company CFR - SA RO

 Banverket - Swedish National Rail Administration SE

 ÖBB-Infrastruktur Bau Aktiengesellschaft AT

 Network Rail Infrastructure Ltd UK

 Wiener Linien GmbH & Co. KG AT

 Balfour Beatty Rail S.p.A IT

 eco2Win AB SE

 

The expected impacts are:
- initiating harmonisation among the envi-

ronmental management systems (EMS) of 
railways with the creation of a standardised 
environmental process model;

- setting up a global model for an EMS for rail-
way infrastructure managers;

- creating the baseline and requirements for 
a database/calculation tool for infrastructure 
managers and suppliers that can predict the 
environmental impact of materials;

- supporting the creation process of a new 
legislation for an eco-procurement process 
for railway infrastructure. 
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 State of the art - Background 

 Natural gas (NG) vehicles were introduced 
on the market more than ten years ago but 
today s market share of compressed natural 
gas (CNG) vehicles, though rapidly increasing, 
is relatively small. Today's gas engines have 
the serious drawback of being developed as 
multifuel engines from conventional gasoline-
fuelled combustion engines. Optimised gas 
technology development suffers from the 
insuffi cient infrastructure of fi lling stations, 
which results in a clearly reduced operating 
fi eld of CNG mono-fuel vehicles, thus reduc-
ing their acceptance to the end customer. 
In addition there are the challenging storage 
requirements for gaseous fuels. 

The market introduction of dedicated CNG 
vehicles requires the development of technol-
ogies which can solve the problems concern-
ing gas storage, gas feeding, the combustion 
system and after-treatment, and the quality of 
the natural gas. These technologies do not 
follow a unique path but take different routes 
regarding the gas feeding/combustion sys-
tems, aiming at the given target once actions 
concerning gas quality, gas onboard storage 
and after-treatment have been successfully 
performed. This approach can only be car-
ried out by a large-scale collaborative project 
where all the actions are strictly integrated. 

 Objectives 

 The objective of the Collaborative Project 
InGas is to deploy a custom-designed engine 
integrated with specifi c after-treatment sys-
tems applied to a light duty (LD) vehicle capa-
ble of achieving a 10% higher fuel conversion 
effi ciency than that of a corresponding 2006 
diesel vehicle, and complying with an emis-

sion level lower than Euro 6. Additional fea-
tures will be advanced storage systems and 
vehicle architectures, as well as multigrade 
fuel tolerance and fuel fl exibility. 

 Description of Work 

 SP B0: Fuels for advanced CNG engines –
defi nes and supplies the gas mixture of the 
requested quality to the other sub-projects.

SP B1: Gas storage for passenger car CNG 
engine – develops advanced gas storage and 
fi lling systems, including specifi c components 
and gas sensors (vehicle range target of more 
than 500 km). 

SP B2: After-treatment for passenger car 
CNG engine – deals with the development 
of an after-treatment system for natural gas 
vehicles with special regard to CH4 conver-
sion effi ciency and NO x  abatement under lean 
combustion operations.

SP A1: CNG technologies for passenger cars 
– develops a natural gas car powered by a 
1.4 litre displacement engine, made by adopt-
ing the innovative technology of variable valve 
management on a stoichiometric combus-
tion/sequential multipoint port gas injection 
approach. 

SP A2: Turbo DI CNG engine – develops a 
natural gas car powered by a 1.8 litre dis-
placement engine, made by adopting the 
innovative technology of direct gas in-cylinder 
injection for a stoichiometric and stratifi ed 
lean burn approach.

SP A3: Boosted lean burn gas engine – devel-
ops a natural gas light-duty vehicle powered 
by a 1.9 litre displacement engine, made by 
adopting an innovative over-boosted ultra-
lean combustion system. 

 INGAS 
 Integrated gas powertrain - Low-
emission, CO 2 -optimised and 
effi cient CNG engines for passenger 
cars and light duty vehicles 
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 Expected Results 

 The expected results are:
- three different custom-designed LD NG 

engines (including vehicle performance as 
fun-to-drive) with three different combus-
tion and injection technologies for higher 
effi ciency on fuel to energy conversion:

1. multicylinder with small displacement, port 
fuel injection, stoichiometric combustion 
and variable valve actuation;

2. multicylinder with medium displacement, 
direct injection, partly lean combustion; 

3. possibly multicylinder with ultra-lean com-
bustion combined with after-treatment and 
able to comply with EURO 6 limits;

- a specifi c CH4 after-treatment for fuel-neutral 
emission targets more severe than Euro 6;

- a highly integrated CNG storage module 
fulfi lling all automotive constraints: gasoline-
like vehicle range, weight, volume, costs, 
assembly/disassembly, maintenance and 
safety requirements; also by means of 
numerical simulations of different crash-load 
cases;

- multigrade fuel (NG) tolerance and fuel fl ex-
ibility increasing the security of energy sup-
ply by means of gas sensors;

- an assessment of well-to-tank (WtT) per-
formance of the different gaseous mixtures 
necessary to establish the overall well-to-
wheel (WtW) balance based on a tank-to-
wheel (TtW) assessment resulting from the 
three different technological methods. 
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 Acronym:  INGAS

 Name of proposal:   Integrated gas powertrain - Low-emission, CO 2 -optimised and effi cient 
CNG engines for passenger cars and light duty vehicles

 Contract number:  218447

 Instrument:  CF – FP

 Total cost:  21 644 528 €

 EU contribution:  12 284 757 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2008

 Ending date:  30.09.2011

 Duration:  36 months

 Website:  http://www.ingas-eu.org

 Coordinator:  Dr. Massimo Ferrera 

 Centre Ricerche Fiat SCpA

 Strada Torino

 IT 10043 Orbassano (TO)

 E-mail:  massimo.ferrera@fptpowertrain.crf.it

 Tel:  +39 011 9083528

 Fax:  +39 011 9083647

 EC Offi cer:  Maurizio Maggiore

 Partners:  AVL List GmbH AT

 FEV Motorentechnik GmbH DE

 E.On Rurhgas AG DE

 Daimler AG DE

 SAAB Automobile Powertrain AB SE

 Adam Opel GmbH DE

 GDF Suez S.A. FR

 IFP Energies Nouvelles FR

 Istituto Motori - Consiglio Nazionale delle Ricerche IT

 Technische Universität Graz AT

 Ecocat Oy FI

 Continental Automotive GmbH DE

 Siemens AG DE

 Politecnico di Torino IT

 Chalmers Tekniska Högskola AB SE

 Haldor Topsoe A/S DK

 Rheinisch-Westfälische Technische Hochschule Aachen DE

 MEMS AG - Matter Engineering for Metering Systems CH

 Ceské vysoké ucení technické v Praze CZ

 ALPHA Composites GmbH DE

 VENTREX Automotive GmbH AT

 Bundesanstalt für Materialforschung und Überprüfung DE
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 Politechnika Wroclawska PL

 Delphi Automotive Systems Luxembourg SA LU

 Universität Stuttgart DE

 Politecnico di Milano IT

 Instytut Katalizy I Fizykochemii Powierzchni Polska Akademia Nauk PL

 Katcon Global SA LU
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 State of the art - Background 

 The sea transportation sector has two major 
concerns today: its environmental footprint 
and operating costs. These concerns are rel-
evant to all maritime sectors: owners of cruise 
liners are particularly affected by the former, 
while the cost of fuel remains a key factor in 
sea-freight transportation.

In order to maintain and strengthen its posi-
tion of global leadership in the waterborne 
transport sector, Europe needs to set the 
highest possible quality standards for safe 
and sustainable maritime operations, as well 
as increasing the pace of waterborne trans-
port innovations. 

Waterborne transport industries need 
to ensure continuous and cost-effective 
improvements, as well as reducing risks and 
keeping the environmental footprint of water-
borne transport and operations to a minimum.

More than 3 million people work directly in the 
European waterborne sector and generate a 
turnover of about € 200 billion with an added 
value totalling about € 100 billion. This rep-
resents more than 1% of EU GDP. Maritime 
transport continues to grow at twice the rate 

of global GDP, with between 80 and 90% of 
all goods imported and exported by Europe 
being transported by sea. Within the EU, 
more than 40% of goods are carried by water.

In order to face these two issues, new power 
systems based on renewable energy sources 
are being studied. 

 Objectives 

 Wind, together with human energy, was the 
fi rst energy source to be exploited for vessel 
traction over the sea. As the wind is a renew-
able and virtually endless energy source, 
it is foreseeable that, as long as the energy 
problem continues to increase and become 
urgent, it could also be destined to be the 
future of navigation.

Traditional sail traction evolution over the 
years has improved performance, mainly 
thanks to new materials. However, traditional 
sailboats only exploit low altitude wind.

Direct traction used by airfoils was patented 
by BP in 1982 and adopted by SkySails as a 
possible solution. But medium and large-ves-
sel traction and onboard service energy sup-
ply is normally performed by electric motors 

 KITVES 
 Airfoil-based solution for vessel 
onboard energy production destined 
to traction and auxiliary services 
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supplied by an IC generator, so wind as an 
energy source would have to be collected 
at high altitude and converted into electric-
ity. Kite Gen technology represents a more 
advanced technical solution to exploiting high 
altitude wind for energy generation (see www.
kitegen.com). 

KitVes’ main goal is to explore the exploit-
ability of this already proven generating solu-
tion in a brand new fi eld of application: vessel 
transportation. KitVes will provide an innova-
tive solution supplying vessels with electric 
energy, available for onboard services and 
auxiliaries and, furthermore, supplying energy 
for traction purposes on electric motor-pow-
ered vessels. 

 Description of Work 

 The KitVes solution is based on the onboard 
realisation of a wind-powered generator, 
capable of harvesting the altitude winds and 
effi ciently converting wind power into electri-
cal power. 

The project is broken down into eight work 
packages (WP).

WP1: Project management, quality assur-
ance, exploitation, training and dissemination.

WP2: Carry out a comparison with other 
optional competing solutions.

WP3: Carry out a geometric energy balance 
and fully integrate the KitVes operation with 
international rules and conventions.

WP4: Assess the most suitable solution for 
the wing/wing array and the lines that have to 
equip the Kite Steering Unit (KSU).

WP5: Optimisation of the control algorithms, 
onboard sensors and data transmission from 
and to the sensors; energy generation and 
storage for the sensors and the transmis-
sion devices; realisation of a full model of the 
system.

WP6: Adaptation and optimisation of the Kite 
Steering Unit’s mechanical design. 

WP7: Navigation trials.

WP8: Risk assessment, Failure Mode and 
Effects Analysis/ Failure Modes, Effects and 
Criticality Analysis, safety and environmental 
issues. 

 Expected Results 

 The expected results are new patents and 
knowledge, since the project encompasses 
both consolidating and evolving disciplines 
and technologies, such as atmosphere 
dynamics, fl ight mechanics, hydrodynamics, 
electrical engineering, predictive control engi-
neering, 3D movement tracking sensors and 
impressively performing new materials. 

By adopting the KitVes solution, the IC gen-
erator will be set aside or replaced with a 
single-wing array Kite Wind Generator , which 
will have the following advantages over tradi-
tional wind traction:
- the ability to harvest powerful geostrophic 

and gradient wind in the troposphere and 
transform it into electrical energy;

- generating power commensurate to the 
vessel requirements for auxiliary services, 
traction or both;

- providing automatic optimisation of the bal-
ance between the amount of the generated 
energy and the resulting forces referring to 
the velocity and direction of the vessel;

- allowing freedom of direction, with airspace 
occupancy compatible to other vessels 
equipped with the same system and fl ying 
objects, automatically controlling any risk of 
collision;

- implementing the take-off/landing of the 
wings and their recovery thus allowing for 
unattended operations. 
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 Acronym:  KITVES

 Name of proposal:   Airfoil-based solution for vessel onboard energy production destined to 
traction and auxiliary services

 Contract number:  218691

 Instrument:  CF – FP

 Total cost:  4 254 055 €

 EU contribution:  2 955 738 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2008

 Ending date:  30.09.2011

 Duration:  36 months

 Website:  http://www.kitves.com

 Coordinator:  Mr. Massimo Ippolito 

 Sequoia Automation srl

 Via XXV Aprile

 IT 10023 Chieri

 E-mail:  m.ippolito@sequoiaonline.com

 Tel:  +39 (0)11 9415745

 Fax:  +39 (0)11 9402168

 EC Offi cer:  Maurizio Maggiore

 Partners:  Centro Studi Industriali di Taddei Simona Maria e C. SAS IT

 Modelway srl IT

 University of Sheffi eld UK

 Katholieke Universiteit Leuven BE

 Fundación Fatronik ES

 Haute École Arc Ingénierie CH

 Bergische Universität Wuppertal DE

 SVMtec GmbH DE

 TEKS SARL FR
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 State of the art - Background 

 In a context of more and more stringent con-
straints on fuel consumption, CO 2  production, 
and pollutant emissions from road transport, 
it is becoming crucial to be able to predict and 
control individual engine cycles, and thus to 
address the occurrence and effects of cyclic 
combustion variability (CCV). Gasoline engine 
technologies as direct fuel injection, control-
led auto-ignition or downsizing are key ele-
ments to reducing the CO 2  emissions from 
future engines. Yet the occurrence, under cer-
tain operating conditions, of excessive CCV 
when implementing these technologies is one 
of the factors limiting their theoretical per-
formance or range of operation. Being able 
to predict CCV in early design phases based 
on an improved knowledge of their sources 
and effects could be essential to exploit the 
full potential of these promising SI technolo-
gies under real operation. Yet, today's stand-
ard engine simulation tools, which are a key 
element for speeding up and optimising the 
design of new concepts, cannot address 
these phenomena. 

 Objectives 

 LESSCCV aims to use recent options in 
advanced computational fl uid dynamics 
(CFD) tools to improve the understanding of 
CCV related to fl ow in SIE and provide ade-
quate modelling. Key to this is exploitation of 
the emerging Large-Eddy Simulation (LES) 
technique. In contrast to today's standard 
approaches in industrial design, LES allows 
the local instantaneous fl ow phenomena 
to be addressed on a cycle-to-cycle basis, 
without assuming small variability. Work in 
the FP5 LESSCO 2  project had shown the 
unique capability of LES to reproduce cyclic 
variations in a gasoline engine. LESSCCV 
will not only further develop LES for study-

ing local fl ow effects inside the cylinder and 
their impact on the appearance of combus-
tion variability, but will combine this with one-
dimensional simulations (1D CFD) of a whole 
engine or vehicle system. Coupling LES and 
1D CFD codes will reveal how interaction 
between local and global fl ow characteris-
tics can lead to CCV's appearance in gaso-
line engines. Analysing such simulations will 
improve understanding of their origins and 
nature, resulting in phenomenological mod-
els for use in 1D CFD of complete engines to 
reproduce the effects of CCV. As such models 
are currently based on ad-hoc assumptions, 
the result could be a real innovation, enabling 
use of 1D CFD to develop and test control 
algorithms to reduce CCV's negative impact 
in modern gasoline engines. 

 Description of Work 

 The proposed research work can be summa-
rised thus:
- Develop multi-scale CFD tools able to pre-

dict CCV in SIE, based on coupling inno-
vative 3D-CFD tools based on Large-Eddy 
Simulation (LES) with 1D-CFD tools used 
to simulate full engines under realistic 
operation;

- Apply the resulting multi-scale CFD tools 
to the study of CCV in indirect injection (II) 
SI, direct injection (DI) SI and CAI engines 
for a basic understanding of the origins and 
impact of CCV;

- Complement the multi-scale CFD fi ndings 
with studies of local effects of CCV related 
to early fl ame kernel growth at the spark 
plug, and interactions between injector fl ow 
and fuel spray;

- Based on fi ndings from the multi-scale 
CFD studies and studies of local effects of 
importance to CCV, propose models which 
combine with combustion chamber mod-

 LESSCCV 
 Large-Eddy and System Simulation 
to predict Cyclic Combustion 
Variability in gasoline engines 
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els to reproduce effects of CCV in multi-
cycle 1D-CFD simulations of full engines, 
in regions where CCV were found to be 
important. The chosen approach aims to 
address cyclic variations of heat-release 
rate (and thus cylinder pressure), the impact 
on pollutants resulting from applying exist-
ing approaches for their kinetics;

- Apply the CCV models developed in indus-
trial 1D-CFD software, and perform case 
studies to assess the improved reproduc-
tion of the CCV characteristics and effects 
they enable. Explore how this can fur-
ther improve the design and operation of 
advanced SIE. 

 Expected Results 

 LESSCCV proposes to demonstrate how the 
use of advanced engine simulation tools can 
contribute to the acquisition of an unprece-
dented understanding of the sources of CCV, 

and of ways to predict them. The originality of 
the proposed work is to develop and apply 
novel simulation tools that enable the study 
of CCV in full engines under realistic operat-
ing conditions, and to show how the analysis 
of the obtained results can help deepen the 
understanding of the way the different pos-
sible sources for CCV lead to the variability 
observed under real engine operation.

The resulting simulation tools will be avail-
able after the project to optimise new engine 
designs in order to lessen the negative effects 
related to the occurrence of CCV. This will 
contribute to reducing the CO 2  and pollut-
ant emissions from such concepts, thereby 
having a positive impact on the greening of 
European road transport, as well as on the 
competitiveness of the European automotive 
industry. 

Combustion
chamber
model 
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Engine CFD model
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 Acronym:  LESSCCV

 Name of proposal:   Large-Eddy and System Simulation to predict Cyclic Combustion 
Variability in gasoline engines

 Contract number:  233615
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 Total cost:  3 224 684 €
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 Partners:  AVL List GmbH AT
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 State of the art - Background 

 The 'electric ship' concept has been limited 
to electrical propulsion and reserved for ships 
requiring:
- fl exibility in manoeuvring;
- reduction of airborne noise;
- low acoustic signature in water;
- high torque at slow speed.

Typically the electrical solutions were applied 
for cruise ships, oceanographic vessels, cable 
layers and submarines. These vessels repre-
sented less than 1% of the world compliment 
but this was the fi rst step in the development 
of electrical propulsion. The electrical propul-
sion has already extended to supply vessels 
for the offshore industry and to LNG carriers, 

stabilising the electric ship market close to 
4% of the global market. 

New electrical auxiliaries for ships have been 
developed and tested over the last ten years 
due to the technologies developed on board 
naval vessels, for instance European multi-
mission frigates (FREMMs) and submarines. 
Electrical propulsion has confi rmed its advan-
tages in terms of fl exibility, maintenance and 
noise reduction, and represents a major solu-
tion to signifi cantly reducing airborne emis-
sions. Its enlargement to new ship types will 
depend on the capacity to develop new tech-
nologies for the propulsion:
- enhancing the overall effi ciency and fuel use 

in manoeuvring; 

 POSE²IDON 
 Power Optimised Ship for 
Environment with Electric Innovative 
Designs ON board 
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- reducing the total volume and weight of the 
power chain;

- reducing the cost distortion between direct 
mechanical and electrical solutions. 

 Objectives 

 The project proposes to apply the high-tem-
perature superconducting (HTS) technology 
to the power chain - generators, motors, 
converters and main distribution cables - a 
technology whose performance is presently 
demonstrated in some other industrial seg-
ments. The move to integrated all-electric 
designs for commercial vessels will signifi -
cantly improve effi ciency, effectiveness and 
survivability, while simultaneously increasing 
design fl exibility, reducing costs and enhanc-
ing operational effi ciency. 

The main option is to connect the ship to a 
shore-based power supply instead of using 
heavy oil-fuelled generators on board ves-
sels. For several years now efforts have been 
made to establish shore connections for use 
during port time. For small vessels with power 
of less than 1MW, basic solutions are known 
and have been implemented in some har-
bours. An arc fault in switch-gear assemblies 
is frequently the reason for a total blackout on 
board. It is characterised by a substantial arc 

power, which causes destruction of the switch 
gear assembly. Wireless operation of sensors 
and fi eld devices is one possible response to 
this problem. It is expected that a 50% reduc-
tion of cables can be achieved saving material, 
space, weight, installation and maintenance 
costs in the same order of magnitude. 

 Description of Work 

 POSE²IDON is a response to this extension 
of the 'electric ship' concept, representing the 
fi rst large integrated project of the European 
marine electrical industry. It proposes the fol-
lowing R&D technology advances applied to 
the different ship systems:
- high temperature superconducting (HTS) 

technology applied to the power generation 
and the propulsion;

- HTS DC power transmission and 
distribution;

- wireless monitoring system concept for the 
control;

- green shore electric supply or cold-ironing 
concept;

- electric concept applied to all auxiliary 
systems;

- arc fault resistance technology for an 
effi cient protective system of the power 
distribution.
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 Acronym:  POSE²IDON

 Name of proposal:   Power Optimised Ship for Environment with Electric Innovative Designs 
ON board

 Contract number:  218599

 Instrument:  CF – FP

 Total cost:  21 464 230 €

 EU contribution:  10 130 278 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2012

 Duration:  48 months

 Website:  http://www.poseidon-ip.eu/index.php/

 Coordinator:  Ms. Sonia Taylor 

 BMT Defence Services Ltd

 Waldegrave Road

 UK TW11 8LZ Teddington

 E-mail:  staylor@bmtdsl.co.uk

 Tel:  +44 (0)1225 473622

 Fax:  +44 (0)1225 448714

 EC Offi cer:  Maurizio Maggiore

 Partners:  ACEBI SAS FR

The expected benefi ts issued from these 
technologies will be checked by integrating 
them in the design of various vessel types 
representing some categories of ships, while 
classifi cation societies will evaluate the inci-
dences of safety on board and the environ-
mental impacts. 

 Expected Results 

 The demonstration system will include gen-
erators and motors of signifi cant size - around 
1 MW - using HTS technology and integrated 
power electronics, the new distribution archi-
tecture and HTS power distribution cables. 
The shore-based demonstrator linked with 
the propulsion demonstrator above will allow 
testing of different types of new actuators 
(rotation and translation) and different sizes of 

electric actuation systems for different cases 
of applications on ships: rudder-roll systems, 
deck equipment and stabilisation systems.

The technical work packages should be 
ready to give defi nitive results within the fi rst 
two years of the project in order to construct 
the shore-based demonstrator, commission it 
and test the different components.

A mid-term conference will inform the scien-
tifi c community about the results of the work 
packages.

At the end, an exploitation plan will summa-
rise the obtained results on the capability of 
extending the 'all-electric' concept to a wider 
range of vessels and propose some trends 
or innovative subjects for increasing the 
achieved performances. 
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 State of the art - Background 

 Under the CO 2  cars proposal, the average 
CO 2  emissions from new cars in the EU would 
decrease from the today's level of about 160 
g/km to 130 g/km in 2012. The proposed 
regulation is similar in stringency and timing 
to the earlier Commission proposal. However, 
the idea of an industry-wide, average CO 2  
emission limit has been replaced by a more 
practical approach, where each manufacturer 
separately must meet an average specifi c 
CO 2  limit that depends on the mass of vehi-
cles it manufactures: CO 2  limit = 130 g/km + 
0.0457 x (Vehicle mass – 1289 kg). Hence, a 
limit of 130 g/km applies to vehicles of 1289 
kg, with higher limits applicable to heavier 
vehicles, and lower limits for lighter cars. The 
vehicle reference mass of 1289 kg has been 
selected in such a way that the EU-wide fl eet 
average CO 2  limit is 130 g/km; a correction 
factor, to be reviewed annually, will account 
for future changes in the vehicle mass. But, 
the status of CO 2  emissions from cars are 
very far away from the EC proposed target. 
Furthermore, the CO 2  target has to be met by 
complying with the Euro 6 emissions limits of 
the conventional new European driving cycle 
(NEDC). However, there is a gap between 
the performance of emission control meas-
ures during type approval (TA) tests and their 
effectiveness under real operating conditions 
because of the difference between the cur-
rent conventional test of NEDC and real word 
driving conditions. Of course the difference 
affects also fuel consumption and then CO 2 . 

 Objectives 

 The aim of the research is the development of 
new powertrain concepts able to give a sub-
stantial contribution to the achievement of a 
50% CO 2  reduction (based on 2005 fi gures) 
for passenger cars and light-duty vehicles 
for the new vehicle fl eet in 2020. In particu-
lar, the research target on spark ignited (SI) 

engines powered vehicles is to achieve 40% 
lower CO 2  emissions with respect to the 2005 
values and 20% lower CO 2  emission than the 
2005 level for compression ignition (CI) engine 
powered vehicles.

The objective includes also the target of near-
zero emission levels (better than Euro 6) main-
tained during the useful life of the engines and 
keeping into account real life emissions, in 
line with the intention to amend the test pro-
cedures in emission legislation in view of real 
life emissions.

The perspective will be to support the LEEV 
(Light-duty Environmentally Enhanced Vehi-
cle) concept, meeting both the next stage of 
pollutant emission limit values and achieving 
the above mentioned level of CO 2  emissions. 

 Description of Work 

 The research, development, validation and 
demonstration of future light-duty vehicle 
engines for road transport are based on three 
vertical sub-projects aiming to:

V1. An advanced 4-stroke SI (spark ignition) 
engine concept characterized by low-cost / 
low emissions;

V2. An advanced 4-stroke CI (compression 
ignition) engine concept able to run also on 
new tailored fuels and integrating the LTC 
(low temperature combustion) mode in the CI 
combustion system;

V3. An advanced 2-stroke CI engine concept 
running on diesel fuel and integrating the 
LTHC (low thermal homogeneous combus-
tion) mode in the CI system.

The powertrains of the above three sub-
projects will be characterized by:

Engine & valve Combustion mode Cyl Dis-
plac. [cm3] After-treatment FuelV eh. curb 
mass [kg]

 POWERFUL 
 POWERtrain for FUture Light-duty 
vehicles 
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SI 4-stroke VVA alpha=12700 TWC gasoline 
980

CI 4-stroke Dual-LTC 4 1968 DeNO x +DPF 
tailored 1558

CI 2-stroke VVT Dual–LTHC 3 900 Light DPF 
diesel compatible with BTL 980

These concepts are accompanied by a trans-
versal sub-project T1 taking care of: 
- simulation tools on combustion systems 

and engine architecture interactions
- means for reducing eng. friction & perform-

ing intelligent energy management
- PEMS (portable emissions measurement 

system) approach. 

 

Expected Results 

 A. to meet 40% lower CO 2  emissions with 
respect to the 2005 fi gures for SI engines 
powered vehicles and 20% lower CO 2  than 
the 2005 level for CI engine powered vehi-
cles with comparable fun-to-drive of 2005 
vehicles;

B. to meet CO, HC, NO x  and PM, as engi-
neering targets, at least 10% less than Euro 6 
limits (Euro 6 - SI engines: THC/NMHC/NO x /
PM = 100/68/60/5 mg/km, CI engines: CO/
HC+NO x /NO x /PM = 500/170/80/5 mg/km);

C. to maintain the CO 2  and pollutant emis-
sions levels during the useful engine life and 
keeping into account real world emissions, 
in accordance not only with the standard EU 
cycle (NEDC) but also with Artemis cycle. Fur-
thermore the PEMS procedure will be applied 
to vehicles independently on any cycle;

D. by fulfi lling the above targets, the reali-
zation of LEEV (Light-duty Environmentally 
Enhanced Vehicle) concept, defi ned as a 
vehicle that both meets next stage of emis-
sion limits and stays below the above CO 2  
emissions 
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 Acronym:  POWERFUL

 Name of proposal:  POWERtrain for FUture Light-duty vehicles

 Contract number:  234032

 Instrument:  CF – FP

 Total cost:  24 340 789 €

 EU contribution:  13 494 160 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2010

 Ending date:  31.12.2013

 Duration:  48 months

 Website:  http://www.powerful-eu.org/

 Coordinator:  Mr. Pascal Tribotté

 RENAULT s.a.s. represented by GIE REGIENOV

 Quai Alphonse le Gallo 13-15

 FR 92100 Boulogne Billancourt

 E-mail:  pascal.tribotte@renault.com

 Tel:  +33 (0)1 76854912

 EC Offi cer:  Grzegorz Domanski

 Partners:  Volkswagen AG DE

 Centro Ricerche FIAT S.C. IT

 AVL List GmbH AT

 FEV Motorentechnik GmbH DE

 Delphi Diesel Systems S.A.S. FR

 IFP Energies nouvelles  FR

 Le Moteur Moderne FR

 Universidad Politécnica de Valencia ES

 Ceske vysoke uceni technicke v Praze CZ

 ECOCAT OY FI

 Rheinisch-Westfälische Teschnische Hochschule Aachen DE

  Poznan University of Technology, Institut of Combustion Engines 
and Transport PL

 Magneti Marelli Powertrain SPA IT

 Università degli Studi di Genova IT

 Fundación Tekniker ES

 Politechnika Lodzka PL

  European Community represented by the European Commission - 
Directorate General Joint Research Centre BE
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 State of the art - Background 

 When thinking about ways to enhance sur-
face transport sustainability, we defi nitely 
need to consider the different possibilities for 
reducing noise, as well as the sustainability of 
the devices used for this purpose.

Through its Directive 2002/49/EC, the Euro-
pean Commission is clearly pushing in this 
direction. The requested noise reduction of 
10 to 20 dB implies a global action encom-
passing all aspects of the noise problem: one 
should act (and optimise the means of action) 
at all the consecutive phases of the process 
(sound emission, sound propagation and 
sound reception).

Acting on sound propagation, ground trans-
port Noise Reducing Devices (NRD) i.e. noise 
barriers, acoustically absorptive claddings 
and tunnels, play an important role in reduc-
ing noise levels. However, their effectiveness 
in reducing noise can vary from a few decibels 
(if used inadequately) up to 20 dB (if using 
appropriate design), depending on the differ-
ent internal or external factors which interact 
with the devices.

Up to now, many efforts have been made to 
analyse the real acoustic properties of NRD. 
However, existing research has been mainly 
focused either on the product side or on the 
in-situ side. While the real fi nal noise reduction 
clearly depends on both aspects, very few 
studies have integrated these two constitut-
ing elements of NRD so far. 

 Objectives 

 QUIESST aims at improving the global effec-
tiveness and sustainability of ground transport 
NRD, thus contributing to the deployment 
of a more sustainable transport. In order to 
achieve this, the QUIESST project will over-
come current R&D limitations and will, for the 
very fi rst time, assess the global capacities of 
NRD, taking into account every single internal 
and external element which may interfere with 
the device and/or its environment. 

QUIESST will carry on an in-depth analysis 
and evaluation of the following factors:
- the initial intrinsic acoustic characteristics of 

the industrial products used (i.e the charac-
teristics inherent to the device itself; design, 
material for instance), and the long-term 
durability of those characteristics;

- their relevant design (intrinsic acoustic per-
formances, fl at/non fl at - homogeneous/
heterogeneous devices, dimensions and 
location) according to the targeted vehicle, 
infrastructure and environment; 

- the whole sound propagation process: 
intrinsic performances which directly affect 
the near fi eld propagation can affect the far 
fi eld performances in a different way.

The project's outcomes will be synthesised 
and delivered in a comprehensive "Guidebook 
to NRD optimisation" which aims at becoming 
a reference tool for noise mitigation. 

 Description of Work 

 To achieve its objectives, the QUIESST part-
ners will complete 5 main tasks:
- to clearly defi ne the near fi eld/far fi eld rela-

tionship in order to master NRD acoustic 
performance. It will result in the produc-
tion of a validated engineering computation 
method, including user friendly instructions 
for data processing and the corresponding 
far fi eld indicator derivation.

 QUIESST 
 Quietening the Environment for 
a Sustainable Surface Transport 
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- to develop a new in situ measurement 
method of NRD intrinsic sound absorption 
and airborne sound insulation, considering 
the actual future usage of the device, in a 
real open space environment.

- to build a NRD database collecting the 
acoustic performances of different Euro-
pean NRD. Such a database would allow a 
fair comparison between products referring 
to common standards, and provide stake-
holders with relevant data in order to better 
use NRD.

- to set up a multi-criterion NRD global opti-
misation strategy. For the very fi rst time, a 
project will propose a holistic approach on 
how to optimise the use of NRD, i.e.: start-
ing from the real intrinsic performances, 
considering the optimised combination of 
their acoustic characteristics and design 
shapes, considering the best situation in 
order not only to reduce noise, but also the 
amount of people exposed to noise, without 
forgetting the cost/benefi t ratio and the sus-
tainability aspect…

- to create the fi rst assessment method for 
NRD overall sustainability, based on relevant 
generic sustainability criteria for NRD. 

 Expected Results 

 The major deliverables of the QUIESST 
project will be:

1. A validated engineering computation 
method for assessing the near fi eld/far fi eld 
relationship of NRD effectiveness.

2. A new test method for measuring the 
real intrinsic sound absorption and air-
borne sound insulation properties of NRD. 
The project will push for this method to 
be translated into a harmonised CEN 
standard.

3. The fi rst European database on the intrinsic 
acoustic properties of European manufac-
tured NRD, including the method establish-
ing the relationship between laboratory and 
in-situ test results.

4. A brand new global strategy on how to 
optimise NRD with regards to acous-
tic/non-acoustic/ sustainable/economic 
criteria.

5. The results of the fi rst study ever carried 
out on NRD sustainability, referring to rel-
evant parameters, generic sustainability 
criteria and an associated assessment 
method.

All these valuable outcomes will be merged 
into a comprehensive publication "Guidebook 
to NRD optimisation" which is hoped will 
become a reference tool for any manufacturer 
and end-user wishing to optimise his prod-
ucts and their use. 
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 Acronym:  QUIESST

 Name of proposal:  Quietening the Environment for a Sustainable Surface Transport

 Contract number:  233730

 Instrument:  CF – FP

 Total cost:  2 559 959 €

 EU contribution:  1 948 968 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.11.2009

 Ending date:  31.10.2012

 Duration:  36 months

 Website:  http://www.quiesst.eu

 Coordinator:  Mr. Jean-Pierre Clairbois

 Acoustic Technologies / A-Tech

 Avenue Brugmann, 215

 BE 1050 Brussels

 E-mail:  mail@atech-acoustictechnologies.com

 Tel:  +32 (0)2 344 85 85

 Fax:  +32 (0)2 346 20 99

 EC Offi cer:  William Bird

 Partners:   Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek - TNO NL

 Alma Mater Studiorum Università di Bologna - UNIBO IT

  Österreichisches Forschungs- und Prüfzentrum Arsenal Ges.m.b.H. - 
ARSENAL AT

 Centre Scientifi que et Technique du Bâtiment - CSTB FR

 University of Bradford - UNIBRAD UK

 European Union Road Federation - ERF BE

 Fundación Cidaut - CIDAUT ES

 Associazione Costruttori di Acciaio Italiani - ACAI IT

  CETE de l'Est - Laboratoire Régional des Ponts et Chaussées (LRPC) 
de Strasbourg FR

 RWTH Aachen University - Institute of Technical Acoustics DE

 Bundesanstalt für Strassenwesen - BASt DE

 Katholieke Universiteit Leuven - K.U.L BE
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 State of the art - Background 

 The vast majority (90%) of European roads 
are paved with asphalt material. At the end of 
the service lifetime of a road, when the dam-
aged pavement cannot fulfi l its purpose as a 
comfortable carrier of traffi c any further, the 
road pavement must be renewed. This can 
be done either by removing the materials from 
the old road and constructing a new one, 
or by rehabilitation and reconstruction tech-
niques which include recycling. The fi rst solu-
tion is an expensive, yet widely used, process 
with severe environmental drawbacks, as it 
involves the creation of vast amounts of dem-
olition waste and the consumption of equal 
amounts of new materials. The other solution 
(pavement rehabilitation including recycling of 
the road materials) is a sustainable solution for 
road construction. Utility works - especially in 

urban areas - are also a dispersed yet impor-
tant source for asphalt materials that need to 
be processed for recycling and reuse. Today, 
a large amount of demolished asphalt pave-
ments still end up in landfi ll or as unbound 
granular layers where neither the bituminous 
binders, nor the special aggregates from 
old surface layers, are reused to their full 
potential. Using recyclable construction and 
demolition waste as landfi ll is proposed to be 
banned from 2020. On the other hand, natu-
ral resources, such as special stone material 
used in the top surface layer, are becoming 
more and more scarce.

Practice relating to the demolition and re-
use of old asphalt pavements is also very 
divergent among the EU member states and 
associated countries. Many of the EU12 (New 
Member) States have limited experience in 

 RE-ROAD 
 Re-road – End of Life Strategies 
of Asphalt Pavements 

Unloading sheets of asphalt concrete

REC-10-001_MEP3.indd   102REC-10-001_MEP3.indd   102 03/05/11   12:2103/05/11   12:21



T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

103

recycling asphalt material, but also among the 
EU15 Member States there are several coun-
tries with a low percentage of recycling, and 
problems with recycling old wearing course 
materials, especially thin surfaces, in new sur-
face courses. 

 Objectives 

 The objectives of the project are to increase 
knowledge and develop innovative technolo-
gies for enhanced end-of-life strategies for 
asphalt road infrastructures, improving the 
sustainability of the materials used. A 99% 
re-use level for recovered asphalt concrete, 
by reintroducing it into new mixes with mini-
mal downgrading of material and minimal 
introduction of virgin material, should be pos-
sible. Such strategies will have an important 
impact on the environmental footprint of the 
European transport system. The project's tar-
gets (to save natural resources and energy, to 
prevent the creation of waste and the occu-
pation of landfi lls, and consequently minimize 
the need to transport materials to and from 
the work sites) will result in reduced energy 
consumption and CO 2  emissions. 

 Description of Work 

 The project is divided into fi ve technical Work 
Packages (WP). The organisation of the WPs 
follows the natural fl ow of work and mate-
rial: from sampling and characterisation of 
the reclaimed asphalt (RA), to the impact of 
old material on the new pavement material to 
be produced, adding the recycled material in 
the asphalt plant, and fi nally the performance 
of the new material, produced with recycled 
asphalt. A central WP among the techni-
cal WPs is the environmental assessment of 
the recycling process. This WP evaluates the 
spectrum of choices that are available from 
the solutions derived in all the other WPs.

WP1 aims to improve the characterization of 
the reclaimed asphalt and to study the poten-
tial of the RA to be recycled. The material is 
analysed.

The WP2 objectives are to analyse the poten-
tial use of old recovered material in new 
asphalt surface layers. The chemical compat-
ibility of new binders with old ones and the 
physical performance of the resulting binder 
and asphalt mixes will be studied to develop 
mix-design guidelines to ensure a long service 
life of asphalt mixes with reclaimed asphalt.

Crushing and sieving of reclaimed asphalt
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The tasks of WP3 are risk assessments and 
life cycle assessments of reclaimed asphalt. 
The objectives are to understand the environ-
mental and health impacts of the proposed 
end of life strategies and to compare them 
with alternative disposal routes and alterna-
tive construction methods from an environ-
mental aspect.

WP4 focuses on the industrial factors that 
infl uence the performance of the fi nal product. 
Milling procedures, handling of the reclaimed 
asphalt at the plant and the method of adding 
the material in the plant are all crucial factors 
that affect the fi nal product. 

WP5 aims to model the performance of the 
recycled pavement and to study the pave-
ment life as well as their sensitivity to damage. 

 

Expected Results 

 The fi nal product will be an end of life strat-
egy for asphalt pavements that could be used 
across Europe. The strategy will consist of 
different elements which are based on the 
technologies developed, and considerations 
made in the technical WPs. The elements are:
- Dismantling strategies which quantify the 

impact and potentially adverse effect of dif-
ferent dismantling procedures

- Characterisation strategies for improving 
the quality classifi cation of the material.

- Handling strategies to optimise recycling at 
highest possible level and for the original 
layer. The strategy depends on the charac-
terisation and environmentally sound reuse 
or disposal of the marginal materials that 
can not be recycled.

- Environmental criteria: Assessment of risks 
and benefi ts to the environment with the use 
reclaimed asphalt. Life cycle analysis of dif-
ferent methods used for recycling.

- Cost effectiveness of recycling: Short and 
long term performance, life time prediction 
by modelling asphalt mixes produced with 
different levels of reintroduced material.

- Strategies for adding the material in mixing 
plants. 
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 Acronym:  RE-ROAD

 Name of proposal:  Re-road – End of Life Strategies of Asphalt Pavements

 Contract number:  218747

 Instrument:  CF – FP

 Total cost:  3 207 409 €

 EU contribution:  2 415 610 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2012

 Duration:  48 months

 Website:  http://re-road.fehrl.org/

 Coordinator:  Mr. Björn Kalman 

 Statens Väg- och Transportforskningsintitut

 Olaus Magnus Väg 35

 SE 58195 Linkoping

 E-mail:  bjorn.kalman@vti.se

 Tel:  +46 (0)13 204 255

 Fax:  +46 (0)13 141 436

 EC Offi cer:  William Bird

 Partners:  Laboratoire Central des Ponts et Chaussées FR

 Technische Universität Braunschweig DE

 Statens Geotekniska Institut SE

 Danish Road Directorate, Danish Road Institute DK

 Technische Universität Dresden DE

 Forum des Laboratoires Nationaux Européens de Recherche Routière BE

 The University of Nottingham UK

 Artesis Hogeschool Antwerpen BE

 Peab Asfalt AB SE

 University College Dublin, National University of Ireland, Dublin IE

  Centre de Recherches Routières - 
Opzoekingscentrum voor de Wegenbouw BE

 TRL Limited UK

 European Asphalt Pavement Association BE
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 State of the art - Background 

 Work has been undertaken on platooning 
and road trains for several years with various 
scenarios being proposed. However, these 
solutions have typically required signifi cant 
modifi cation to the roadside infrastructure 
or even dedicated roads. It is becoming 
increasingly viable to develop a safe and reli-
able platooning system, although signifi cant 
challenges remain with platoons interacting 
with conventional traffi c on public highways. 
There are also notable acceptability issues 
that mean the adoption of platoons on public 
highways is not likely to be a near-term real-
ity even given the understood environmental, 
safety and convenience benefi ts. 

The feasibility of platooning has been analysed 
in some European (PROMOTE CHAUFFEUR 
I+II, the German national project KONVOI) 
and international projects (PATH in USA). 
These focused mainly on the concept's tech-
nical feasibility, concentrating, in Europe, only 
on the platooning of commercial vehicles.

Each of these programmes address an aspect 
of platooning with further incremental steps 
being taken to make platooning more feasible 
on public highways with each iteration: e.g. 
the PATH project used a guided vehicle prin-
ciple with cables placed under the tarmac, 
a system currently used in factories but not 
on public highways. The Chauffeur project 
examined some of the technical challenges 

of platooning without considering operation 
on public highways; technology from this 
project has contributed to the ongoing devel-
opment of car-to-car communications tech-
nologies which are the basis of several new 
applications.

The German national project Konvoi is aiming 
to achieve an automated four truck platoon 
with following trucks maintaining a distance 
within 10 m. 

 Objectives 

 The project seeking to encourage a step 
change in personal transport usage through 
the development of safe environmental road 
trains (platoons). Prototype systems will be 
developed that will facilitate the safe adoption 
of road trains on unmodifi ed public highways 
with full interaction with non-platoon vehicles. 

The project will address cornerstone trans-
portation issues (environment, safety and 
congestion) at the same time encouraging 
driver acceptance through increased 'driver 
comfort'. 

Consideration of how platoons interact with 
other non-platoon users is a critical facet of 
the project and strategies will be implemented 
in the prototype system. A further unique ele-
ment is the interaction between the lead vehi-
cle and the following vehicles and how this can 
lead to a new business model for road use.

 SARTRE 
 Safe Road Trains for the 
Environment; Developing strategies 
and technologies to allow vehicle 
platoons to operate on normal 
public highways with signifi cant 
environmental, safety and comfort 
benefi ts 
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The project objectives are to: 

1. Defi ne a set of acceptable platooning strat-
egies that will allow road trains to operate 
on public highways without changes to 
road and roadside infrastructure

2. Enhance, develop and integrate technolo-
gies for a prototype platooning system 
such that the defi ned strategies can be 
assessed in real life scenarios

3. Show how the use of platoons can lead 
to environmental, safety and congestion 
improvements 

4. Illustrate how a new business model can 
be used to encourage the use of platoons 
with benefi ts to both lead vehicle operators 
and platoon subscribers. 

 Description of Work 

 SARTRE encompasses the operation of pla-
toons on unmodifi ed public highways with full 
interaction with other vehicles; this is a signifi -
cant technical challenge. To achieve solutions 
that are both safe and convenient for both 
platoon and other road users requires an ana-
lytical, considered approach. 

The project is divided into three main parts.

The fi rst part is the analysis and defi nition 
of the platooning concept as an alternative 
to today's mobility concepts. This includes 
defi ning possible use cases to identify neces-
sary requirements for the technology, as well 
as the boundary conditions for an automated, 
safe, clean and comfortable mobility alterna-
tive. Human factors will also be considered 
in the requirements, especially with regard 
to gender and age, considering the demo-
graphic development and the mobility needs 
of older citizens.

In the second part prototypes will be devel-
oped that allow (in a third phase) evaluation 
of the concept's technical feasibility as well 
as validation of the impacts of platooning on 
safety, environment, traffi c effi ciency and driv-
ing comfort. This part will focus not only on 
the necessary technology for platooning but 
also on the organisation and management of 
platoons. With regard to technology develop-
ments, new approaches will be developed 
especially in the sensorial (sensor fusion) and 
control parts.

Platoon strategies will be designed to handle 
both abnormal and normal operation modes.

Finally, the complete concept will be analysed 
with regard to its technical feasibility and its 
acceptance by potential users and impact on 
future mobility requirements. 

 Expected Results 

 The expected benefi ts from SARTRE can be 
summarised: 

1. Environmental benefi ts from an expected 
decrease in fuel consumption of about 20% 
for highway (= high speed) driving, depend-
ent on vehicle spacing and geometry.

2. Safety benefi ts from the reduction of acci-
dents caused by driver action and driver 
fatigue.

3. Traffi c fl ow benefi ts from improved traffi c 
fl ow with a potential consequential increase 
in throughput.

4. Increased driver comfort benefi ts from 
smoother acceleration, reduced driver 
fatigue and "following" drivers able to 
undertake activities such as using a phone.

5. Economic benefi ts from reduced fuel con-
sumption, increased mobility; reduced pol-
lution and fewer accidents. 
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 Acronym:  SARTRE

 Name of proposal:   Safe Road Trains for the Environment; Developing strategies and 
technologies to allow vehicle platoons to operate on normal public 
highways with signifi cant environmental, safety and comfort benefi ts

 Contract number:  233683

 Instrument:  CF – FP

 Total cost:  6 550 800 €

 EU contribution:  3 937 496 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2012

 Duration:  36 months

 Website:  http://www.Ricardo.com

 Coordinator:  Mr. Tom Robinson 

 Ricardo UK Ltd

 Shoreham Technical Centre

 UK BN43 5FG Shoreham-By-Sea

 E-mail:  tom.robinson@ricardo.com

 Tel:  +44 (0)12 238 192 80

 Fax:  +44 (0)12 233 233 36

 EC Offi cer:  William Bird

 Partners:  Volvo Technology Corporation SE

 SP Technical Research Institute of Sweden SE

 IDIADA Automotive Technology SA ES

 Fundación Robotiker ES

 RWTH Aachen für Institut für Kraftfahrwesen DE
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 State of the art - Background 

 Transports are well known as major contribu-
tors to noise pollution. Noise and vibrations 
(N&V) abatement naturally appears as an 
important objective for the greening of surface 
transports.

The SILENV project is a response to this 
requirement for the maritime sector.

The consequences of N&V emissions from 
ships are multiple. They constitute a distur-
bance for passengers and may be a health 
issue for certain crew members. Many stud-
ies have already highlighted the effects of N&V 
on crews. Long exposure to continuous high 

N&V levels cause fatigue and ear degrada-
tion in people working on-board. However, 
there is still room for investigations to check 
whether rules and requirements cover all nui-
sance aspects. Areas like intermittent or nar-
row band noise are still not fully covered by 
the norms.

Moreover, the increasing ship traffi c-gener-
ated underwater noise causes ecological nui-
sances for marine wildlife. Marine mammals 
use sound for navigation, fi nding food, com-
munication and are particularly affected by 
rising background noise levels from the grow-
ing global fl eet of commercial and recreational 
shipping. 

 SILENV 
 Ships oriented Innovative soLutions 
to rEduce Noise & Vibrations 

Underwater noise due to maritime traffi c - Example of calculation

©
 U

ni
ve

rs
ita

t P
ol

itè
cn

ic
a 

de
 C

at
al

un
ya

REC-10-001_MEP3.indd   109REC-10-001_MEP3.indd   109 03/05/11   12:2103/05/11   12:21



T
he

 G
re

en
in

g
 o

f 
S

ur
fa

ce
 T

ra
ns

p
o

rt

110

Ship airborne noise can also cause major dis-
turbance for residents in urban areas located 
near ports areas where emissions and limits 
are to be set by local authorities. This seems to 
be true in many European countries with a lack 
of homogeneity regarding standardisation. 

 Objectives 

 This project proposes a holistic approach to 
reduce ship-generated noise and vibration 
pollution.

The SILENV project's main fi nal deliverable 
is an "acoustic green label" proposal that 
includes recommended target levels for N&V 
and associated design guidelines.

As seen above, the effects of N&V gener-
ated from ships are multiple. The ambition of 
SILENV is to study all these topics and to pro-
pose solutions, adapted to each type of ship, 
to reduce internal and external noise.

The interest surrounding this project concerns 
its very large scope: all effects of noise and 
vibrations are considered and a large range of 
ships are included in the studies. 

the results of SILENV will be of concern to the 
main types of passenger ships as well as fi sh-
ing boats and cargo ships. 

 Description of Work 

 The SILENV project will consist of fi ve inter-
dependent Work Packages (WP) carrying out 
the technical work, one work package is dedi-
cated to the overall management of the project 
and the fi nal one to dissemination activities.

The fi rst phase will include a thorough analysis 
of previous studies and existing international, 
national, local regulations and standards. The 
purpose of WP1 is complete identifi cation of 
the targets for noise and vibration.

The purpose of the WP2 is to collect as many 
existing experimental data as possible on all 
topics and types of ships concerned. For 
missing data, measurement at sea will be 
performed.

WP3 constitutes one of the most important 
innovations of the project. The purpose is to 
identify and analyse all solutions which could 
be proposed in the design guidelines.

The purpose of WP4 is dual. The fi rst step 
is the defi nition and validation of innovative 
calculation methods and procedures. The 
validation will be performed by using the 
experimental data collected from WP2. Then, 
the refi ned models will be applied to entire 
ships for the N&V predictions, the assess-
ment of effectiveness of adopted solutions 
and comparison with the N&V requirements.

The fi nal WP includes a "green label" proposal. 

 Expected Results 

 The main expected result of this project is the 
defi nition of the "N&V green label" applicable 
to the most prevalent type of ships. This is 
a fi rst important step in the N&V abatement 
process. 

In addition to the green label, the intermediate 
results issued from the Work Packages are 
expected to constitute signifi cant progress 
beyond the state of the art. The following 
main deliveries can be highlighted: synthe-
sis and analysis of regulations, standards 
and main studies related to N&V on-board 
ships, noise in ports and underwater noise 
effects, collecting and analysis of experimen-
tal N&V data, studies of innovative solutions 
to reduce noise pollution, defi nition and vali-
dation of N&V calculations tools dedicated to 
ship design.

Propeller noise - Example of pressure calculation
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 Acronym:  SILENV

 Name of proposal:  Ships oriented Innovative soLutions to rEduce Noise & Vibrations

 Contract number:  234182

 Instrument:  CP – FP

 Total cost:  5 075 896 €

 EU contribution:  3 487 058 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.10.2009

 Ending date:  30.09.2012

 Duration:  36 months

 Coordinator:  Mr. Loïc Mer 

 DCNS

 Rue Sextius Michel

 FR 75732 Paris

 E-mail:  loic.mer@dcnsgroup.com

 Tel:  +33 (0)2 97 12 28 49

 Fax:  +33 (0)2 97 12 28 20

 EC Offi cer:  Dominique Ramaekers-Jørgensen

 Partners:  Università degli Studi di Genova IT

 Tecnicas y Servicios de Ingeniería, S.L. ES

 SSPA Sweden AB SE

 CETENA S.p.A. IT

 Compañia Trasmediterranea ES

 Bureau VERITAS FR

 CEHIPAR ES

 High Technological Park - Technical University of Varna BG

 Istituto Nazionale Studi ed Esperienze di Architettura Navale IT

 TNO NL

 University of Strathclyde UK

 Valtion teknillinen tutkimuskeskus FI

 Universitat Politècnica de Catalunya ES

 

The fi nal impacts expected are multiple:
- the improvement of health and safety for 

sea workers, especially fi shermen;
- the improvement of comfort for the users of 

maritime transport;
- the reduction of noise pollution for popula-

tions living around ports;
- the reduction of underwater noise pollution 

and its effects on the ecosystem. 

The effective reduction of the noise pollution 
will, of course, depend on the dissemination 
of the results and the future application of this 
label on a large part of the civilian fl eet. 
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 State of the art - Background 

 For effi cient transportation, reducing struc-
tural weight is paramount, and in such appli-
cations anything that does not contribute to 
the load-carrying capacity of a component is 
structurally parasitic. The conventional design 
approach exploits advanced materials or new 
performance technologies to maximise the 
effi ciency of the individual subcomponents. 
However, the designer has to wrestle with 
numerous complex and confl icting require-
ments, such as performance, cost, safety, 
and more recently, sustainability. All these 
demands require the individual sub-systems 
within the car to utilise their mass and vol-
ume with increasing effi ciency. For example, 
a car chassis is required to provide mechani-
cal performance and crashworthiness whilst 
minimising total structural weight. However, 
this is countered by the ever increasing power 
demands of systems such as air condition-
ing, instrumentation, entertainment systems. 
Consequently, diffi cult compromises have to 
be made between performance, cost and 
luxury, which inevitably become critical fac-
tors limiting technological advance and stifl ing 
innovative design. 

 Objectives 

 The approach is to create novel multifunc-
tional materials, which simultaneously per-
form more than one function, thus offering 
signifi cant savings in system level mass and 
volume, or performance benefi ts such as 
improved durability or redundancy. The key 
here is not simply to bind two disparate com-
ponents together, but to produce a single 
coherent material that inherently performs 
both roles. The objectives are as follows;

Objective A: Through using material selection 
methodologies and cost-benefi t analyses, 
provide guidance for the technical require-
ments of structural power materials and for-
mulate an implementation plan for using them 
in current and future hybrid car applications.

Objective B: Develop constituents (reinforce-
ments and matrices) that, when combined, 
form a composite material for structural 
power storage.

Objective C: Demonstrate the capabilities of 
these multifunctional materials through the 
manufacture and testing (mechanical and 
electrical) of laminates, and show that they 
offer at least a 15% improvement in the effi -
ciency index (I) over the performance of dis-
crete materials and devices. 

Objective D: Address the system issues 
associated with structural power sources 
such as power management, packaging and 
connectivity. 

Objective E: Ultimately, through the produc-
tion and testing of the materials within dem-
onstrator components on a benchtest, to 
assess the improvements these materials 
would imbue upon a hybrid car. 

 Description of Work 

 The material, which can simultaneously carry 
high mechanical loads whilst storing (and 
delivering) electrical energy. The versatil-
ity and constituent architecture of polymer 
composite materials means that they provide 
an ideal opportunity to develop novel multi-
functional materials that can store the electri-
cal energy required to power systems, whilst 
meeting the demands of mechanical loading. 
Carbon fi bres are attractive as they are com-
monly used as both electrodes and structural 
reinforcements; usually the nature of the car-
bons used for these applications is different, 
but there is an appealing opportunity to unify 

 STORAGE 
 Composite Structural Power Storage 
for Hybrid Vehicles 
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these roles with appropriate manipulation and 
nanostructuring of both matrix and reinforce-
ment. Furthermore, conductive polymers are 
already available for use as electrolytes in bat-
teries (e.g. Lithium ion batteries) and super 
capacitors. 

 Expected Results 

 The composite material that is being devel-
oped, made of carbon fi bres and a polymer 
resin, will store and discharge large amounts 
of energy much more quickly than con-
ventional batteries. In addition, the material 
does not use chemical processes, making it 
quicker to recharge than conventional bat-
teries. Furthermore, this recharging process 
causes little degradation in the composite 
material, because it does not involve a chemi-
cal reaction, whereas conventional batteries 
degrade over time.

The material could be charged by plugging a 
hybrid car into household power supply. The 
researchers are also exploring other alterna-
tives for charging it such as recycling energy 
created when a car brakes.

The project will further develop the composite 
material so that it can store more energy. The 
team will improve the material’s mechanical 
properties by growing carbon nanotubes on 
the surface of the carbon fi bres, which should 
also increase the surface area of the mate-
rial, which would improve its capacity to store 
more energy.

They are also planning to investigate the most 
effective method for manufacturing the com-
posite material at an industrial level. 

Structural Power Supercapacitor
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 Acronym:  STORAGE

 Name of proposal:  Composite Structural Power Storage for Hybrid Vehicles

 Contract number:  234236

 Instrument:  CP – FP

 Total cost:  3 374 386 €

 EU contribution:  2 510 412 €
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 Starting date:  01.01.2010

 Ending date:  31.12.2012
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 Coordinator:  Dr. Emile S. Greenhalgh

 Imperial College of Science, Technology and Medicine
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 E-mail:  e.greenhalgh@imperial.ac.uk

 Tel:  +44 20 7594 5070

 Fax:  +44 20 7594 1974

 EC Offi cer:  William Bird

 Partners:  Swerea SICOMP AB SE

 Volvo Car Corporation SE

 Federal Institute for Materials Research and Testing (BAM) DE
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 INASCO - Integrated Aerospace Sciences Corporation GR
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 State of the art - Background 

 Increasing environmental concerns and soar-
ing oil prices are creating a new focus on fuel 
effi ciency for the marine industry. Combin-
ing low emissions with demands for more 
advanced vessels than ever before is driving 
the need for radically new propulsion con-
cepts delivering a step-change in effi ciency. 

Maritime transport continues to grow at twice 
the rate of global GDP, with between 80 to 
90% of all goods imported and exported by 
Europe being transported by sea. Within the 
EU, more than 40% of goods are carried by 
water. With the World Bank predicting that 
world trade will triple over the next 25 years, 
it is clear that the world fl eet must be able to 
adapt to service this unprecedented growth, 
as well as tackle the environmental issues this 
will bring.

There has been little real change in the state-
of-the-art for conventional screw propeller 
propulsion for many years with only a mar-
ginal rate of improvement during the last 50 
years. More substantial progress has been 
achieved through the use of better propulsor 
confi gurations and improved integration of the 
propeller with the vessel hull hydrodynamics. 

These have achieved fuel savings in the order 
of 5% to 20%.

STREAMLINE is the marine community's 
response to these challenges. 

 Objectives 

 STREAMLINE's main objectives are:

An initial concept design of radical new pro-
pulsion systems using latest advances in hull-
propulsor design, modelling and validation.

To apply novel technologies via mechanical 
and electric drive systems.

To develop these technologies through to 
system level.

To investigate the potential in designing an 
improved effi ciency water-jet system.

To investigate how to increase the effi ciency 
of pod propulsion.

To better understand the character and mag-
nitude of scale effects. 

Optimisation of propulsion by a systematic 
evaluation of propulsion confi gurations.

To develop and test extensions to CFD codes 
to enable analysis of fl ow conditions around 
a propulsor in relation to the ship aftbody by:
- Implementing and testing strategies for cou-

pling different grids.
- Improving cavitation modelling and simu-

lation of cavitation-induced pressure 
fl uctuations.

- To exploit these new tools in the analy-
sis and design of radically new propulsion 
systems.

To use these new methods to optimise cur-
rent propulsion technologies.

To use model tank testing for validating new 
codes and concepts.

 STREAMLINE 
 Strategic Research For Innovative 
Marine Propulsion Concepts 

The Walvisstaart POD - a biomechanical propulsion concept
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To use analysis tools to characterise opera-
tional performance, reliability, safety and eco-
nomic factors of the new concepts.

To benchmark each concept, recommending 
suitable applications.

To examine safety and classifi cation aspects 
of the propulsion concepts. 

 Description of Work 

 SP0 (Project management and dissemination) 
will manage the project, develop exploitation 
plans, disseminate results and manage IPRs.

SP1 (New propulsion concepts) will tackle 
the dual challenge of reducing fuel consump-
tion and pollution emissions for the shipping 
industry by investigating a number of radi-
cal and innovative ship propulsion concepts 
– each of which will be modelled, tested, 
validated and evaluated against a number of 
benchmarks. The new propulsion systems 
that will be considered are: novel applica-
tions of large area propulsion, a biomechani-
cal system and distributed thrust via multiple 
propulsors.

SP2 (Optimisation of state-of-the-art propul-
sion) will examine methods for increasing the 
effi ciency of existing technologies by optimis-
ing the SoA of conventional screw propeller 
systems, pods and water-jets. Even though 
these optimisations may not have the same 
radical effi ciency gains as those described 
in SP1, it is envisaged that these solutions 
would be easily applicable to existing hull 
forms and fl eets, thus having the effect of 
increasing the effi ciency and reducing emis-
sions in the short term.

SP3 (CFD methods) will further develop the 
best possible codes for the analysis of propul-
sors. Four codes have been selected. 

 Expected Results 

 STREAMLINE has taken a balanced approach 
to the work that is envisaged, by working on 
both radical and optimised current concepts. 
It is anticipated that these will yield results as 
follows:
- radical concepts, which have the potential 

to increase effi ciency by at least 15%, and
- optimised current concepts, where gains 

could be implemented in a short time period 
on many existing ships and have a major 
impact, even if the effi ciency improvement 
is less substantial than for radical concepts. 

A distributed thrust arrangement to be studied
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 Acronym:  STREAMLINE
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 Arttic SAS FR

 Rolls-Royce Marine AS NO
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 Holland Rudder Propellers NL
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 State of the art - Background 

 In the near future, on-board thermal energy 
management will become crucial to achieving 
CO 2  emission targets assuring performance 
and sustainability. 

The conventional approach where a heat 
exchanger is used per each system to be 
cooled (e.g. charge air cooler, oil cooler, con-
denser, etc.) represents a serious limitation 
that risks affecting overall vehicle effi ciency 
and increasing costs.

An integrated and innovative approach will 
help achieve the requirements of the incoming 
regulations on safety (pedestrian, etc.), fuel 
economy (95 CO 2  g/km) and improvement of 
air drag enabling more aerodynamic front-end 
design (CX reduction).

This engine evolution will bring about the rapid 
diffusion of turbochargers as well as the more 
sophisticated Exhaust Gas Recirculation, 
implying the need for increased heat rejection 
capacity and fi ner temperature control.

The introduction of Stop&Start and hybrid 
power trains will require solutions guarantee-
ing that cabin thermal comfort will not affect 
overall vehicle effi ciency and additional heat 
rejection capacity.

The introduction of new air-conditioning sys-
tems (e.g. HFO 1234yf) needs sustainable 
solutions to limit costs and risks. 

In general, an initial review of the state of 
the art shows that thermal management has 
only been partially applied to isolated parts of 
the vehicle (i.e. single subsystem) but never 
approached as a whole. 

 Objectives 

 The project wil aim to develop an innovative 
Integrated Vehicle Thermal System to improve 
on-board thermal management and energy 
effi ciency. The major aspects are: 
- Dual loop air-conditioning: one loop to 

transfer the cooling power and one to reject 
the heat; 

 TIFFE 
 Thermal Systems Integration 
for Fuel Economy 

TIFFE LCV prototype
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- Two-level temperature heat rejection sys-
tem: one to reject high temperature heat 
(e,g. engine waste heat) and one to cool 
locally the vehicle auxiliary systems; 

- Innovative heat exchangers: new generation 
of compact fl uid-to-fl uid heat exchangers 
and application of innovative technologies 
for fl uid-to-air heat rejection;

- Use of innovative coolants (e.g. nanofl uids) 
to improve heat rejection, and redesign of 
heat exchangers;

TIFFE benefi ts can be summarised as cost 
reduction (due to resizing systems and their 
integration) and 15% increase in fuel econ-
omy thanks (ref. baseline vehicle) to the:

- improvement in aerodynamics due to new 
front-end design

- increase of auxiliary systems effi ciency due 
to local cooling

- overall engine effi ciency thanks to fi ne con-
trol of heat exchange, local cooling and 
improvement of engine intake

- reduction of engine re-starts on hybrid or 
Stop&Start 

- compact refrigeration unit compliant with 
new refrigerants. 

Two prototypes will be realised and validated: 
- a gasoline passenger car with Stop&Start 

function
- a diesel light commercial vehicle with hybrid 

power train 

Cabin Heater

ENGINE

High Temperature Radiator(s)

Low Temperature Radiator(s)

Exchanger n

Compressor

Exchanger n-1

Power Steering

Battery Pack

Cooler

T

V

V

V

V

Pump

Pump

Pump

Air Intake Pipe

Compact
Refrigeration Unit

Super
Cooler

Cabin Cooler

The TIFFE approach is
based on a dual loop
heat rejection system
and on the Compact
Refrigeration Unit 
concept.

This unit allow to use
safely a veru limited
quantity of refrigerant
assuring high efficiency
and very low leak rate.

Additional heat
exchangers intergrated
in the body panel allow
to increase the ovral
heat rejection capacity.

TIFFE thermal system scheme
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 Description of Work 

 Besides the project management, the techni-
cal work comprises 7 work packages:

WP1 is devoted to defi ning the testing proto-
cols to assess in a realistic way improvement 
in vehicle fuel economy and the system target 
performance, major features and specifi ca-
tion. The vehicle demonstrator (a passenger 
car with Stop&Start function and an LCV with 
hybrid powertrain) will be identifi ed and fully 
characterised.

WP2, WP3 and WP4 represent the core of the 
project's technical development and research 
activity. Focus is on the TIFFE components, 
subsystems and control algorithms. A WP2 
task will investigate the opportunities pro-
vided by the nanotechnologies (nanofl uids) to 
enhance heat transfer. 

The exploitation of the results is strictly related 
to the system impact on vehicle cost and on 
its technological feasibility. WP5 will lead the 
system development to assure its technologi-
cal feasibility and monitoring costs, driving the 
project towards a sustainable solution. 

WP6 aims to develop two vehicle-level dem-
onstrators: one passenger car and one LCVs 
with hybrid powertrain that will be used to 
validate project results by demonstrating a 
quantifi able improvement in fuel consumption 
and CO 2  production in a vehicle equipped 
with the resulting TIFFE systems.

WP7 will focus on dissemination and exploi-
tation ensuring that the project's results are 
known to and used by a wide audience. 

 

Expected Results 

 The TIFFE approach will have a relevant and 
positive impact on vehicle energy effi ciency 
contributing to the reduction of fuel consump-
tion and GHG gases emissions:

Fuel consumption reduction (-15% in real use) 
thanks to improvements in the aerodynamics 
and increase in the effi ciency of the auxiliary 
systems and engine thanks to the local cool-
ing and the reduction of engine re-start in 
hybrid or Stop&Start vehicles.

Cost reduction: thanks to the reduced size of 
the systems and its integration.

Moreover, the TIFFE system will ensure an 
increase in the air-conditioning effi ciency of 
about 15% (reference baseline systems) and 
of about 25% in the case of the Stop&Start 
or hybrid vehicle, contributing to an over-
all increase in the vehicle's fuel economy in 
real use.

Outcomes of the TIFFE project will contrib-
ute to the community’s societal objectives to 
address climate change by reducing the level 
of CO 2  emissions from road transport. 
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 Acronym:  TIFFE

 Name of proposal:  Thermal Systems Integration for Fuel Economy

 Contract number:  233826

 Instrument:  CP – FP

 Total cost:  4 576 090 €

 EU contribution:  2 658 050 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.07.2010

 Ending date:  30.10.2013

 Duration:  42 months

 Website:  http://tiffe.medien-host2.de/

 Coordinator:  Mr. Carloandrea Malvicino 

 Centro Ricerche Fiat S.C.p.A.

 Strada Torino

 IT 10043 Orbassano

 E-mail:  carloandrea.malvicino@crf.it

 Tel:  +39 011 9083260

 Fax:  +39 011 9083898

 EC Offi cer:  M. Maggiore

 Partners:  MAFLOW SpA IT

 SINTEF Energy Research NO

 Technische Universität Carolo-Wilhelmina zu Braunschweig DE

 Ford-Werke GmbH DE

 DENSO Thermal Systems S.p.A. IT
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 State of the art - Background 

 When certifying a rail vehicle according to 
European regulation, two elements constitute 
a signifi cant challenge: vehicle cost and time-
to-market. A large part of vehicle certifi cation 
mandates testing for safety, performance 
and infrastructure compatibility in each indi-
vidual Member State. Hence the certifi cation 
process can take up to 30 months and cost 
several million Euros, imposing a huge com-
petitive disadvantage on the development of 
rail products, thus jeopardizing the develop-
ment of a reliable and sustainable transport 
network. 

 Objectives 

 AeroTRAIN is part of the TrioTRAIN cluster 
of projects. TrioTRAIN, an acronym for Total 
Regulatory Acceptance for the Interoperable 
Network, is the common title given to a clus-
ter of projects (three hence "Trio") dealing with 
key railway interoperability issues. The objec-
tive of these projects is to propose an inno-
vative methodology that will ease rail vehicle 
certifi cation process in Europe to become 
a faster, cheaper and better process for all 
stakeholders involved. 

The overall goal of the project AeroTRAIN is 
to promote interoperable rail traffi c in Europe 
by reducing costs and time of certifi cation and 
closing "open points" in the TSI's.

The overall goal will be achieved by the follow-
ing high level objectives:

1. To address HS & CR TSI's that effectively 
work to harmonise European and national 
standards on aerodynamics to reduce 
costs and certifi cation time;

2. To reduce costs and certifi cation time by 
replacing existing cross-wind and slip-
stream tests with new alternatives without 
reducing safety;

3. To reduce costs of certifi cation by introduc-
ing virtual testing as far as it can be vali-
dated for head pressure pulse loads and 
cross-wind aerodynamic loads;

4. To close "open points" in the HS and CR 
TSI's. Derive limit values and where neces-
sary new certifi cation procedures. 

 Description of Work 

 On the basis of the requirements for the new 
CR TSI and revision of HS TSI, where it is 
seen that virtual certifi cation could be intro-
duced, it has been decided to focus the study 
on fi ve main aspects of rolling stock aerody-
namics that are subject to certifi cation. Hence 
the Work Program of the project is organised 
around fi ve technical Work Packages:
- WP 1: Open Air Pressure Pulse;
- WP 2: Aerodynamic Loads on Tracks;
- WP 3: Cross-wind;
- WP 4: Train – Tunnel Interaction;
- WP 5: Slip Stream Effects.

WP6 is a quality assurance work package 
- transverse to the other ones - that aims 
at ensuring the acceptance of the results of 
the project by European and National Safety 
Authorities. In this WP methodologies will be 

 AEROTRAIN 
 Aerodynamics: Total Regulatory 
Acceptance for the Interoperable 
Network 

REC-10-001_MEP3.indd   123REC-10-001_MEP3.indd   123 03/05/11   12:2103/05/11   12:21



E
nc

o
ur

ag
in

g
 M

o
d

al
 S

hi
ft

 a
nd

 D
ec

o
ng

es
tin

g
 T

ra
ns

p
o

rt
 C

o
rr

id
o

rs

124

defi ned to be applied to all the procedures 
developed in the other WPs in order to check 
and guarantee the quality of the results and 
propositions, and in particular to prove that 
the project will not jeopardise the safety levels 
of the railway systems.

This specifi c WP will also deal with dissemi-
nation activities (WP6 Task 6.2), especially 
towards the European Railway Agency and 
the National Safety Authorities.

All the management activities of the Aero-
TRAIN project will be undertaken in WP0. 

 Expected Results 

 Open air pressure pulses

The project will bring:
- a procedure for virtual certifi cation of head 

pressure pulse valid for streamlined and 
non-streamlined trains, including the appli-
cability of inviscid panel methods, and

- a verifi cation that the maximum peak-to-
peak pressure change occur at the head of 
the train.

Aerodynamic loads on track

The main innovation brought by AeroTRAIN 
with regards to aerodynamic loads on tracks 
are the following:
- a measurement technique to assess the 

aerodynamic load in relation to the risk of 
ballast pick-up,

- a measurement of the aerodynamic load on 
track by different high speed trains with a 
common measurement procedure,

- a robust measurement and post processing 
procedure which captures the basic param-
eters of the ballast pick-up phenomenon 
suitable for certifi cation,

- a standard track conditions to measure on, 
and

- a limit criterion for TSI.

Crosswinds

The AeroTRAIN project will introduce:
- limit Characteristic Wind Curves for Con-

ventional Rail TSI and Class 2 High Speed 
trains,

- limit Characteristic Wind Curves for Class 
1 High Speed trains based on reference 
trains,

- a range of application of CFD methods and 
the corresponding procedure for assess-
ment of cross-wind aerodynamic load, and

- an appropriate test procedure for crosswind 
aerodynamic load with more realistic con-
ditions (train movement and embankment) 
and limitations of CFD methods for the cor-
responding confi guration.

Train – Tunnel interaction

AeroTRAIN will establish common vehicle 
requirements:
- a technical specifi cation regards pressure 

load on CR trains will be submitted to EN / 
CR TSI, and

- a technical specifi cation regards train char-
acteristics related to micro pressure wave 
generation will be submitted to TSI HS RST.

Slip stream effects

Expected results on slip stream effects are:
- the development of a transfer function 

which will enable measurements made at 
one location (e.g. at the trackside) to be 
related to those at a different location (e.g. 
on the platform), and

- a reduction in the technical requirements 
concerning the evaluation of slipstream 
velocities and hence an increase in the 
integration of rail transport activities across 
the EU. 
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High-Level
Objectives

Technical

Methodology

Results

Close open
points In
the TSI'S

Limit criterion
for aerodynamic
loads on track

CWC for class 2
and CR vehicles

Limit criterion
for pressure load
in tunnel & MPW

Measurement
procedure for

slip steam effect

CFD simulation
for certification

Less costly
tests

configuration

Virtual
Certification

OA Pressure
Pulse

CFD simulation
for certification

procedures

Crosswinds

Only ballast and
rall configuration

Test:
- on-track

- model scale
Simulation+

Regulatory Acceptance

- Closed Open Points n the TSI's
- Wider interoperability in European Railway System
- More efficient and less exensive certification process for RS
- Progressed state-of-the-art in railway aerodynamics
- Facilitation of innovative rolling stock design

AeroTRAIN: From objectives to results
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 Acronym:  AEROTRAIN

 Name of proposal:  Aerodynamics: Total Regulatory Acceptance for the Interoperable Network

 Contract number:  233985

 Instrument:  CP – FP

 Total cost:  4 040 710 €

 EU contribution:  2 499 998 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.06.2009

 Ending date:  31.05.2012

 Duration:  36 months

 Website:  http://www.triotrain.eu

 Coordinator:  Mr. Martin Couturier 

 UNIFE - The European Rail Industry

 Avenue Louise 221

 BE 1050 Brussels

 E-mail:  martin.couturier@unife.org

 Tel:  +32 (0)2 642 23 21

 Fax:  +32 (0)2 626 12 61

 EC Offi cer:  Peter Crawley

 Partners:  Alstom Transport S.A. FR

 Bombardier Transportation GmbH DE

 Ansaldobreda S.P.A. IT

 Siemens AG DE

 Rail Safety and Standards Board Limited UK

 Deutsche Bahn AG DE

 Société Nationale des Chemins de Fer Français FR

 Université de Valenciennes et du Hainaut-Cambrésis FR

 Università degli Studi di Roma La Sapienza IT

 The University of Birmingham UK

 Union Internationale des Chemins de Fer - UIC FR

 Administrador de Infraestructuras Ferroviarias ES

 Renfe Operadora ES

 Alma Consulting Group SAS FR

 Tecnología e Investigación Ferroviaria SA ES

 Technische Universität Berlin DE

 Construcciones y Auxiliar de Ferrocarriles Investigación y Desarrollo, S.L. ES
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 State of the art - Background 

 Certifi cation against EN standards on railway 
dynamics in particular, together with the rel-
evant technical annexes of the High Speed 
TSI, following various tests methods, extend 
train delivery times for months. Besides, the 
tests do not always capture all the operat-
ing conditions. There is thus a risk of failure 
or unsafe approximation in such tests. In 
addition to this, some uncontrolled environ-
mental and other boundary test conditions 
combined with restrictive operational limits 
can infl uence results. The costs and duration 
of tests performed in such conditions are also 
often increased by the need to do these tests 
several times so as to explore all the range 
of environmental and boundary conditions as 
much as possible and secure the results.

DynoTRAIN is part of the TrioTRAIN cluster 
of projects. The objective of these projects 
is to propose an innovative methodology 
that will allow multi-system network and 
route approval in Europe to become a faster, 
cheaper and better process for all involved 
stakeholders. The successful implementation 
of the TrioTRAIN cluster results will lead to:
- a time reduction for relevant parts of the 

certifi cation process from two years to six 
months;

- an 80% saving in effort for the acceptance 
of a new vehicle that has already been 
accepted in a previous country;

- an estimated potential fi nancial saving of 
€ 20-50 million per year. 

 Objectives 

 The high-level objectives of the DynoTRAIN 
project include:

1. improving the cross-acceptance of track 
tests: defi ning conditions used in different 
countries during on-track tests for certifi ca-
tion of vehicles with the aim of defi ning the 
tests that can be directly cross-accepted, 
those that may stay specifi c to each coun-
try and the ones that must be completed 
either by tests or by simulation. 

2. introducing virtual certifi cation (VC): inves-
tigating the possibility of using computer 
simulations to validate comparisons with 
specifi ed tests, and how these simulations 
could lead to signifi cant savings of time 
and costs for the railway vehicle certifi ca-
tion process;

3. defi ning track loading limits related to net-
work access: improving this process by 
understanding the different conditions in 
different countries, clarifying the infl uence 
of the track construction and maintenance 
on the track load limits, and developing 
infrastructure limit values related to the 
boundary conditions. 

4. gaining regulatory acceptance: ensuring 
that the research carried out in the project 
fully exploits existing knowledge and is 
focused on the critical aspects of the work; 
that the research forms a basis for the con-
tinuous uptake of the results of the project, 
taking full advantage of synergy with the 
other TrioTRAIN projects and arriving at a 
convincing proposal for standard. 

 DYNOTRAIN 
 Railway vehicle dynamics and 
track interactions: Total regulatory 
acceptance for the interoperable 
network 
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 Description of Work 

 DynoTRAIN will promote interoperable rail 
traffi c in Europe by reducing costs of certifi ca-
tion and closing 'open points' in the TSIs. On 
the basis of the requirements for the new CR 
TSI and revision of HS TSI, and opportunities 
to reduce certifi cation costs and introduce 
virtual certifi cation where possible, the focus 
of the study is on the main aspects of rolling 
stock dynamics that are, or need to be, sub-
ject to certifi cation. The project is organised 
around six technical work packages (WP):

WP1: Measurements of track geometry qual-
ity and virtual homologation

WP2: Track geometry quality

WP3: Contact geometry

WP4: Track loading limits related to network 
access

WP5: Model building and validation

WP6: Virtual certifi cation of modifi ed vehicles 
and vehicles running in other conditions.

WP7 is a quality assurance work package 
that aims at ensuring the acceptance of 
the results of the project by European and 
National Safety Authorities. Methodologies 
will be defi ned and applied to all the techni-
cal WPs in order to check and guarantee the 
quality of the results and propositions, and in 
particular prove that the project will not jeop-
ardise the safety levels of the railway systems.

WP7 will also deal with dissemination activi-
ties, especially towards the European Rail-
ways Agency and the National Safety 
Authorities. 

All the management activities of DynoTRAIN 
will be undertaken in WP0. 

 Expected Results 

 Cross-acceptance of track tests in railway 
dynamics

DynoTRAIN will limit the costs of the certifi ca-
tion by improving cross-acceptance through 
the following innovations:
- characterisation of the irregularities of the 

track;
- characterisation of contact geometry of 

wheel and rail;
- determination of the friction coeffi cient;
- use of simulation to facilitate the 

cross-acceptance.

Contact geometry and track geometry qual-
ity: there will be a new description of track 
geometry quality with a good correlation to 
the vehicle’s response. 

Virtual certifi cation in railway dynamics

Using virtual certifi cation in the design proc-
ess of simulating the dynamic behaviour of rail 
vehicles make the following possible:
- it is envisaged to use multi-body vehicle 

models for the certifi cation of a vehicle, 
once submitted to a fi rst series of tests, to 
extrapolate the tests results to other condi-
tions as required for certifi cation. For cases 
in which the latter conditions would have 
been diffi cult to meet, time and money can 
be saved in the vehicle certifi cation process;

- it is also envisaged to use the simulated 
behaviour of a new or modifi ed vehicle 
close  to a vehicle already certifi ed by test, 
to avoid repeating certifi cation tests on the 
new or modifi ed vehicle. 
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High-Level
Objectives

Technical

Research
work

Dissemnation
Activities :

Regulatory Acceptance

- To close open points in the HS and CR TSI's related
   to vehicle dynamics
- To harmonise European and national stadards on
   raiwails dynamics
- To reduce costs of certification
- To establish standardised cross-acceptance conditions

- To compare and assess track tests boundary
   conditions across the Europe
- To develop an innovative certification process using
   computer simulation
- To define track limits related to network access
- To gain regulatory acceptance

- Closed Open Points in the TSI's
- Wider interoperability in European Railway System
- More efficient and less expensive certification
   process for RS
- Facilitation of innovative rolling stock design

On-Track Tests Simulation+

WP1 - Measurement of track
geometry quality and virtual

certification

WP2 - track
geometry quality

WP4 - track loading limits related to network access

WP6 - Virtual certification of modified vehicles running in other conditions

WP7 - Regulatory Acceptance

WP5 - Model buildingand validation

WP3 - Contact
geometry

Results

DynoTRAIN: From objectives to results
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 Acronym:  DYNOTRAIN

 Name of proposal:   Railway vehicle dynamics and track interactions: Total regulatory 
acceptance for the interoperable network

 Contract number:  234079

 Instrument:  CP – FP

 Total cost:  6 623 121 €

 EU contribution:  3 997 952 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.06.2009

 Ending date:  31.05.2013

 Duration:  48 months

 Website:  http://www.triotrain.eu

 Coordinator:  Mr. Martin Couturier 

 UNIFE - The European Rail Industry

 Avenue Louise 221

 BE 1050 Brussels

 E-mail:  martin.couturier@unife.org

 Tel:  +32 (0)2 642 23 21

 Fax:  +32 (0)2 626 12 61

 EC Offi cer:  Peter Crawley

 Partners:  ALSTOM Transport SA FR

 Bombardier Transportation GmbH DE

 Ansaldo Breda S.p.A IT

 Siemens Aktiengesellschaft DE

 Construcciones y Auxiliar de Ferrocarriles, S.A. ES

 Rail Safety and Standards Board Ltd UK

 Deutsche Bahn AG DE

 Société Nationale des Chemins de Fer Français FR

 Trenitalia S.p.A. IT

 Union Internationale des Chemins de Fer FR

  Università degli Studi di Roma 'La Sapienza' - Dipartimento di Idraulica, 
Trasporti e Strade IT

 Centro de Estudios e Investigaciones Técnicas de Gipuzkoa ES

 Manchester Metropolitan University UK

 Politecnico di Milano Dipartimento di Meccanica IT

 Kungliga Tekniska Högskolan SE

 Technische Universität Berlin DE

 Ineco Tifsa ES

 Institut National de Recherche sur les Transports et leur Sécurité FR

 Réseau Ferré de France FR

 Network Rail Infrastructure Ltd UK

 Alma Consulting Group S.A.S. FR
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 State of the art - Background 

 The European Intermodal Research Advisory 
Council (EIRAC) was launched in May 2005. 
EIRAC determined that a Strategic Intermodal 
Research Agenda 2020 (SIRA) for intermodal 
transport and an implementation plan were 
needed as instruments to direct European 
and national resources towards targeted 
research, as together they could cover an 
important step towards the creation of a coor-
dinated intermodal research strategy. The 
SIRA was published on 14 December 2005.

The overall structure of the SIRA is built 
around fi ve pillars of research: Interoperability, 
Logistics, Security, Socio-Economics, Educa-
tion and Training, supporting the implemen-
tation of the characteristics of intermodal 
transport and logistics so as to achieve the 
EIRAC Vision.

The SIRA was followed by its Implementation 
Plan, published on 12 December 2006. This 
plan goes beyond a mere research agenda 
as it also acknowledges the need to pursue 
changes that are not dependent on further 
research. The Implementation Plan provides 
the basis on which the intermodal transport 
industry, national transport authorities and 
European authorities will act together to 
implement the necessary changes in intermo-
dal transport.

EIRAC has been very successful in its fi rst 
two and a half years of activities. It has been 
acknowledged by the European Commission 
as a major source of expertise and a reliable 
entity to deal with. 

 Objectives 

 The global objectives of EIRAC 2008-2010 
are to:
- provide daily management of EIRAC 

(administration, innovation management, 
and communication), thus stimulating the 
implementation of the proposed changes 
and the market up-take;

- support EIRAC in updating the SIRA and its 
Implementation Plan;

- support EIRAC in making strategic recom-
mendations at national and EU levels for 
implementing the SIRA and infl uencing 
research programmes, in order to achieve 
the 2020 business scenario;

- support EIRAC in managing the research 
results by assessing the overall benefi ts of 
the SIRA and its Implementation Plan and 
the potential for market up-take;

- develop and implement a strong commu-
nication and campaigning strategy to cre-
ate awareness on EIRAC and its SIRA and 
Implementation Plan, and to disseminate 
information on research programmes and 
news of changes;

- enhance the networking and clustering of 
EU research and development capacity in 
intermodal transport;

- update and provide the required structure 
for supporting the running of EIRAC;

- stimulate the creation of ‘national EIRACs’, 
i.e. national technology platforms on inter-
modal transport and logistics;

- develop a plan for external communication;
- draw scenarios for running EIRAC inde-

pendent of EC funding, including future 
activities, and the required networking and 
fi nancial plans. 

 Description of Work 

 In order to ensure a complete coverage of the 
proposed topics and an effective co-opera-
tion between the partners, which will help in 
moving the EIRAC work forwards, the EIRAC 
II work plan has been organised into fi ve dif-
ferent work packages (WP).

The workfl ow can be summarised as follows. 

WP1 (EIRAC Secretariat) will provide the 
proper coordination of EIRAC II, as well as 
guaranteeing the necessary secretariat sup-
port to all EIRAC bodies, in co-operation with 
WP2 (Service-kit for EIRAC).

 EIRAC II 
 EIRAC 2008-2010 
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Networking with Member States (WP3) aims 
at facilitating the realisation of the Imple-
mentation Plan topics into national research 
programmes, enhancing the potential for 
market up-take of EIRAC results, stimulating 
the creation of national Intermodal Research 
Advisory Councils, and maintaining close 
relationships with both national and European 
technology platforms. 

Starting from month 13 until the end of the 
project, WP4 will assess the topics con-
tained in the current Implementation Plan on 
the basis of the characteristics of intermodal 
transport as defi ned in the SIRA 2020, and 
will support the progress of the Strategic 
Intermodal Research Agenda and the Imple-
mentation Plan in order to extend their vision 
beyond 2020.

Finally, WP5 will defi ne the strategy and 
options to ensure the continuation of EIRAC 
in its next phase, independent of EC funding. 

 

Expected Results 

 EIRAC II deliverables are:
- the EIRAC service-kit, which will help EIRAC 

members to infl uence research and spread 
the EIRAC message;

- to hold four road shows in the Member and/
or Associated States, which are meetings 
with the National Ministries of Transport/
Infrastructure/Research on one side and 
EIRAC members on the other, to facilitate 
EIRAC in infl uencing the national research 
and infrastructure programmes;

- the new EIRAC website, which will include 
easy access to all EIRAC documents, 
interviews with leading stakeholders in 
intermodal transport, overview of funding 
opportunities, events, etc.;

- establish links with the ERA-NET Trans-
port Project, and strengthen relations with 
the relevant EU and national technology 
platforms;

- prepare scenarios for the continuation 
of EIRAC activities beyond 2010, to be 
approved by the EIRAC members. 

Task force visiting member's plant
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 Acronym:  EIRAC II

 Name of proposal:  EIRAC 2008-2010

 Contract number:  218693

 Instrument:  CP – FP

 Total cost:  1 385 021 €

 EU contribution:  1 099 999 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.06.2008

 Ending date:  30.11.2010

 Duration:  30 months

 Website:  http://www.eirac.eu

 Coordinator:  Mr. Valerio Recagno 

  Consorzio per la ricerca e lo sviluppo di tecnologie per il Trasporto 
Innovativo

 Centro Ricerche ENEA della Trisaia - SS 106 Km

 IT 75026 Rotondella (MT)

 E-mail:  valerio.recagno@dappolonia.it

 Tel:  +39 010 3628148

 Fax:  +39 010 3621078

 EC Offi cer:  Joost de Bock

 Partners:  European Intermodal Association BE

 Stichting Connekt NL

 METTLE Sarl FR
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 State of the art - Background 

 The growth in container transport, bottle-
necks in hinterland connections, complex 
logistics chains consisting of many actors, 
information gaps, as well as new security 
regulations, are challenges to be managed by 
industry and administration. 

Current door-to-door chains still show a lack 
of information fl ow that prevent the provision 
of highly effi cient and reliable services. Due 
to the unpredictability and unreliability, actual 
procedures lead to certain bottlenecks. Too 
many goods have to be held in safety stocks 
and too many goods are locked in secu-
rity processes causing avoidable economic 
drawbacks.

There are several measures and initiatives to 
enhance the transport security (such as the 
ISPS Code) but coverage of the entire supply 
chain is still an open issue. Challenges for cus-
toms authorities are the increasing number of 
import containers to be checked, low quality 
of information received, and low data integrity 
for the containers to be processed.

The World Customs Organisation recom-
mends pushing the cargo control to the 
exporting country rather than performing 
the checks at the late stage of arrival in the 
import country as done today. Optimal clear-
ance procedures, using eSeals or Container 
Security Devices, applying the Authorised 
Economic Operator (AEO) scheme along the 
chain, agreeing mutual agreements between 
customs authorities are appropriate building 
blocks. 

 

Objectives 

 INTEGRITY aims at signifi cant improvements 
in the reliability and predictability of global 
door-to-door container transport by optimis-
ing the co-operation between the transport 
industry and customs authorities in the China-
EU trade corridor.

New procedures and software tools shall ena-
ble this improvement to be acceptable by the 
key stakeholders. This will be mainly achieved 
by the direct involvement of key players in 
the projects for sharing their experience and 
expectations.

The core of the project is the development 
of the Shared Integrated Container Informa-
tion System (SICIS) that allows authorised 
companies and authorities to access plan-
ning and status information of selected con-
signments. Proactive planning according to 
the SCEM (supply chain event management) 
approach allows problems to be forecast 
well before they might occur. Matching logis-
tics data with security information, including 
data from electronic seals, container security 
devices and scanning equipment, together 
with the integration of the AEO concept, are 
basic concepts. Ongoing efforts, e.g. from 
the EU-China Customs Project (SSTL), will be 
included in the total concept. 

The applicability of the INTEGRITY approach 
will be proved by demonstrating the benefi ts 
and following 5 000 containers on their door-
to-door transport from China to Europe. 

 Description of Work 

 The fi rst steps serve as the basis for the 
development. It will start with a compendium 
that provides a sound compilation of relevant 
actors with their responsibilities, the legal 
framework and existing technical solutions to 
support supply chain visibility, and continue 
with the specifi c logistics and security require-

 INTEGRITY 
 Intermodal global door-to-door 
container supply chain visibility 
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ments from the partners in the INTEGRITY 
corridors. This will result in a common set of 
requirements, as well as basic functions for 
the INTEGRITY and SmartCM platforms.

The technical specifi cation and system archi-
tecture for the INTEGRITY system SICIS has 
a special focus on openness, data quality, 
integrity and confi dentiality. According to 
the specifi cation, these components will be 
developed in different releases. Test cases will 
be defi ned and validated, and the demonstra-
tion phase prepared.

During the demonstration of the INTEGRITY, 
components in real-life operation measure-
ments on quantifi able objectives will be per-
formed allowing assessment of the adoption 
potential of the INTEGRITY solution for the 
stakeholder groups. 

In the exploitation phase, business models 
and management options for the SICIS plat-
form will be investigated. Neutrality is the key 
issue here. Appropriate dissemination actions 
will spread the INTEGRITY idea. Networking 
and consensus building measures are essen-
tial for the success of INTEGRITY, as well as 
co-operation with other projects. 

 Expected Results 

 The expected result is to make door-to-door 
chains more secure and predictable. Both the 
main client groups - customs and shippers/
third-party logistics - will be satisfi ed with one 
integrated approach. Several recent investi-
gations show that the enhancement of supply 
chain visibility provides economic benefi ts for 
all participants in the chain. 

The expected results of INTEGRITY for the 
particular supply chain actors are:
- technical validation if all new and integrated 

components work as expected; 
- specifi c analyses on the benefi ts for all play-

ers in the chain, such as 
 -  enhanced predictability and reliability of 

door-to-door container chains,
 -  reduction of uncertainty in these chains,
 -  enhancement of the speed of administra-

tional and operational performance;
- comparison with the related costs for such a 

service;
- addressing the recent lack of critical supply-

chain visibility, uncoordinated multi-tier sup-
ply-chain processes and longer lead times, 
and lead-time visibility. 

The real-life demonstration of the SICIS sys-
tem, together with the related evaluation of 
quantifi able objectives, will provide good 
experience on the applicability of the INTEG-
RITY concept. This concept is further regularly 
validated by a broader audience, the accom-
panying Joint Advisory Board of INTEGRITY 
and SmartCM, providing knowledge from 
additional stakeholders. 

SICIS

Sensors

Scanning
data

Platforms
and

Portals

Data
Providers/

Users

Shared Integrated Container Information System

©
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 Acronym:  INTEGRITY

 Name of proposal:  Intermodal global door-to-door container supply chain visibility

 Contract number:  218588

 Instrument:  CP – FP

 Total cost:  10 717 959 €

 EU contribution:  6 499 956 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  17.06.2008

 Ending date:  31.05.2011

 Duration:  36 months

 Website:  http://www.integrity-supplychain.eu

 Coordinator:  Dr. Frank Arendt 

 Institut für Seeverkehrswirtschaft und Logistik

 Universitätsallee 11-13

 DE 28359 Bremen

 E-mail:  arendt@isl.org

 Tel:  +49 (0)421 22096 17

 Fax:  +49 (0)421 22096 55

 EC Offi cer:  Joost de Bock

 Partners:  Cross-border Research Association CH

 ECT Delta Terminal B.V. NL

 The Felixstowe Dock and Railway Company UK

 Yantian International Container Terminals Limited CN

 DeCeTe Duisburger Container Terminal Gesellschaft DE

 Xerox Manufacturing Nederland B.V. NL

 Seacon Venlo Expeditie B.V. NL

 DHL Global Forwarding (Belgium) BE

 A.S. Watson (Europe) Holdings B.V. NL

 HM Revenue and Customs UK

 Ministerie van Financiën, directoraat-generaal Belastingdienst NL

 ECT Venlo B.V. NL

 Erasmus Universiteit Rotterdam NL

 OHB Teledata GmbH DE

 BAP Logistics Ltd UK
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 State of the art - Background 

 When certifying a rail vehicle according to 
European regulation, two elements constitute 
a signifi cant challenge: vehicle cost and time 
to market. A large part of vehicle certifi cation 
mandates testing for safety, performance and 
infrastructure compatibility in each individual 
Member State. The certifi cation process can 
thus take up to 30 months and cost several 
million euros, imposing a huge competi-
tive disadvantage on the development of rail 
products, and thus jeopardising the develop-
ment of a reliable and sustainable transport 
network.

PantoTRAIN is part of the TrioTRAIN cluster 
of projects. TrioTRAIN, an acronym for Total 
Regulatory Acceptance for the Interoper-
able Network, is the common title given to a 
cluster of projects (three hence 'Trio') deal-
ing with key railway interoperability issues. 
The objective of these projects is to propose 
an innovative methodology that will ease rail 
vehicle certifi cation processes in Europe to 
make them faster, cheaper and better for all 
involved stakeholders. 

 Objectives 

 PantoTRAIN aims at developing and introduc-
ing a computer-aided certifi cation process to 
allow the reduction of the time and cost of 
pantograph certifi cation against ENs and TSI 
by transferring current physical track tests to 
laboratory testing and numerical simulation.

The high-level objectives include:
- introducing new procedures based on 

numerical simulations and Hardware-in-
the-Loop testing into the current certifi ca-
tion process of the pantograph/catenary 
system, thus reducing migration time for 
the implementation of new interoperable 
solutions;

- using the numerical and physical simulation 
to extend pantograph homologation to dif-
ferent catenary systems, thereby enhancing 
the interoperable use of existing infrastruc-
ture and the development of new interoper-
able pantographs;

- fostering the use of innovative and 
mechatronic pantographs, by understand-
ing how the homologation process relates 
to these systems and by revising the limits 
provided by the TSIs;

- using the simulated behaviour of new/modi-
fi ed pantographs or catenaries ‘close’ to 
those already certifi ed by line tests, thereby 
avoiding the repetition of certifi cation tests 
on the new/modifi ed designs, and allowing 
the saving of a large portion of the costs 
associated with homologation;

- fostering the use of 'Hardware-in-the-Loop' 
(HIL) testing as a more objective and less 
expensive alternative to line tests. 

 PANTOTRAIN 
 PANTOgraph and catenary 
interaction: Total Regulatory 
Acceptance for the Interoperable 
Network 
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 Description of Work 

 Virtual homologation techniques will be 
applied to extend pantograph homologation 
across different national railway networks. 
The collection of pantograph and catenary 
databases at European level will be an essen-
tial step towards this ambitious goal.

The project is organised into the following 
work packages (WP):

WP1: Criteria to build and validate panto-
graph/catenary numerical simulation tools

WP2: Hardware-in-the-Loop testing of 
pantographs

WP3: Virtual homologation for interoperability

WP4: Virtual extension of homologation for 
a pantograph that presents minor changes 
from an already homologated one

WP5: New innovative pantograph designs 
with control functionalities

WP6: Assessment of virtual homologation 
procedures and Regulatory Acceptance.

WPs 1-5 deal with the defi nition of numerical 
and experimental tools for the virtual certifi ca-
tion of the pantograph/catenary couple.

WP6 aims at the fi nal assessment of the tools 
previously developed and, at the same time, 
ensuring the acceptance of the project results 
by European and national authorities. In this 
last WP, methodologies will be defi ned and 
applied to all the technical WPs in order to 
check and guarantee the quality of the results 
and propositions, and to undertake appropri-
ate actions in terms of proposing new stand-
ards, consensus building and contacts to 
standardisation bodies, NSAs and ERA. 

 Expected Results 

 The expected results are as follows:

Numerical simulation of pantograph/catenary 
interaction:
- using simulation tools to 'virtually' perform 

part of the tests needed for the certifi cation 
of pantographs and catenaries;

- using simulation tools in combination with 
the European Catenary Database for pan-
tograph certifi cation of cross-border opera-
tions, thereby achieving virtual certifi cation 
for interoperability;

- using simulation tools to achieve the certi-
fi cation of new/modifi ed pantographs and 
catenaries that can be considered suffi -
ciently close to ones for which physical cer-
tifi cation was already performed.

Hardware-in-the-Loop testing of pantograph 
systems:

This technology has a clear potential to 
improve methods for product development 
and testing and to simplify homologation pro-
cedures. The main innovation will be the intro-
duction of HIL testing into the homologation 
process, not only for pantograph/catenary 
systems, but also for railway rolling stock. 

Pantograph design and mechatronic 
appli   cation:
- systematic design optimisation to reduce 

weight and improve the overall contact 
force;

- improving pantograph interoper-
ability through the exploitation of control 
technologies;

- developing appropriate strategies for active 
control of pantographs;

- performing a complete revision of the 
homologation process for innovative/
mechatronic pantographs. 
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Users requirements

- Remove barriers to interoperability
- Reduce costs associated with certification
- Shorten time required by the certification process
- Achieve high level of integration between design
   and certification

- Interoperable rolling stock
- More efficient certification procedures
- 50% average cost reduction forpantographs
   certification
- Close open points in TSIs

WP1 Numerical tools WP2 Physical tools

WP3 Virtual 
cetification of

Interoperability

WP6 Assessment and Regulatory Acceptance

WP5
Mechatronic
interoperable
pantographs

WP4 Virtual extension
of certification for a

pantographthat presents
minor changes from an

already homologated one

Objectives

Tools

Application

Validation

Results &
Dissemination

PantoTRAIN: From objectives to results
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 Acronym:  PANTOTRAIN

 Name of proposal:   PANTOgraph and catenary interaction: Total Regulatory Acceptance for the 
Interoperable Network

 Contract number:  234015

 Instrument:  CP – FP

 Total cost:  3 611 908 €

 EU contribution:  2 166 370 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.06.2009

 Ending date:  31.05.2012

 Duration:  36 months

 Website:  http://www.triotrain.eu

 Coordinator:  Mr. Martin Couturier 

 UNIFE - The European Rail Industry

 Avenue Louise 221

 BE 1050 Brussels

 E-mail:  martin.couturier@unife.org

 Tel:  +32 (0)2 642 23 21

 Fax:  +32 (0)2 626 12 61

 EC Offi cer:  Peter Crawley

 Partners:  ALSTOM Transport S.A. FR

 Bombardier Transportation GmbH DE

 Stemmann-Technik GmbH DE

 Société Nationale des Chemins de Fer Français FR

 Rail Safety and Standards Board Ltd UK

 Politecnico di Milano IT

 Instituto Superior Técnico PT

 Università degli Studi di Roma 'La Sapienza' IT

 Union Internationale des Chemins de Fer FR

 Network Rail Infrastructure Ltd UK

 Alma Consulting Group S.A.S. FR

 Tecnología e Investigación Ferroviaria S.A. ES

 Contact Srl IT

 Associação Portuguesa para a Normalização e Certifi cação Ferroviária PT

 Deutsche Bahn AG DE
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 State of the art - Background 

 The modern economy expects an unbroken 
logistics chain from production to consump-
tion, with constant access to information 
about shipment status for all concerned, 
enabling them to make adjustments, should 
an incident occur. However, global container 
transportation systems have not achieved this 
goal revealing a gap between data availability 
and data need. SMART-CM will fi ll this gap by 
offering information capture and exchange 
throughout the chain. The project responds 
to the trade and transport industry's request 
for increased security and improved effi ciency 
in global door-to-door intermodal container 
transport chain management. 

In practical terms this means:
- Continuous monitoring of container and 

consignment passageways throughout 
global chains using interoperable and cost-
effective container security technologies. 

- Quick containers' customs clearance, 
through technical integration of multiple 
technologies and neutral provision of stand-
ardised information to all customs authori-
ties involved in the chain.

- Easy access to services and tools for total 
chain quality and visibility improvement with 
main emphasis on managing unexpected 
situations and minimising costs by facilitat-
ing container management by exception. 

- Provision of container-transport-related 
information from different sources, con-
tainer security devices providers' platforms, 
port MIS systems, fl eet cargo monitoring 
systems, traffi c management systems etc, 
in a technology-agnostic way. 

 Objectives 

 The SMART-CM project aims to develop a 
neutral, single window, service platform ena-
bling secure and interoperable data com-
munications in global door-to-door container 
transport management, using standard track 

and trace technologies (GPS, RFID, GPRS, 
satellite, etc). It will allow:
- Interoperable and seamless data exchanges 

along the chain, while complying with com-
mercial data exchange rules.

- Interfaces with existing container manage-
ment service platforms.

- Integration of compliant application of B2B 
and B2A container security data solutions 
with international customs operations via a 
neutral interface.

- New B2B and B2A services to add effi ciency 
to chain visibility and player co-operation.

- Innovative solutions and advanced applica-
tion of prototypes in global container man-
agement, such as dynamic rescheduling of 
container transportation.

On a non-technical level, 
- Analysis of standards, legal, market and 

business operations and future logistics 
approaches to door-to-door container 
chains. 

- Assessment of current and potential 
intermodal container transport logistics 
opportunities.

- Matching proposed effi ciency improve-
ments with seamless, integrated adminis-
trative and business processes.

- Alleviating the negative impact of legal com-
plexities by developing technological solu-
tions to meet legal requirements. 

 Description of Work 

 The SMART-CM platform, which will facilitate 
data exchange among all stakeholders in the 
intermodal container chain, is the responsi-
bility of the technological WP2, 3, 4, where 
the neutral layer (customs oriented), logistics 
layer and value-added services will be devel-
oped. The technical solution will be adjusted 
according to the fi ndings and results of WP1 
which assesses the state of the art gap analy-
sis and defi nition of industry requirements of 
the platform.

 SMART-CM 
 SMART Container Chain 
Management 

REC-10-001_MEP3.indd   141REC-10-001_MEP3.indd   141 03/05/11   12:2103/05/11   12:21



E
nc

o
ur

ag
in

g
 M

o
d

al
 S

hi
ft

 a
nd

 D
ec

o
ng

es
tin

g
 T

ra
ns

p
o

rt
 C

o
rr

id
o

rs

142

WP5 and WP6 are the two demonstrators 
where the platform and its services will be 
tested, covering four supply chains and link-
ing the Asian and European coasts, where 
the industrial partners are mostly active. The 
evaluation WP7, based on requirement con-
clusions, the SMART-CM services and the 
demonstrators' results, will assess business 
benefi ts, and validate the technical solution 
and socio-economic impact.

Special emphasis is placed on the Dissemi-
nation & Consensus building activities under 
WP8 where a specifi c strategy for diffusion 
of results and project visibility are envisaged. 
Finally, the exploitation project activity (WP9) 
focuses on identifi cation and analysis of the 
major success parameters and business 
models that could facilitate the implementa-
tion and exploitation of SMART-CM platform 
components. 

 Expected Results 

 In fulfi lling its objectives, SMART-CM will pro-
duce the specifi c outputs below:

1. A technology agnostic platform for seam-
less and interoperable handling of con-
tainer transport management related data 
which will come from a variety of sources 
including container monitoring technology 
providers' data bases.

2. Innovative value-added services, including:
- Information handling and administering 

according to data-owner chosen reten-
tion policies, in order to make available to 
them specifi c services at specifi c levels and 
stages of the chain

- Algorithms for dynamic rescheduling of con-
tainer transportation in order to achieve spe-
cifi c effi ciency and environmental benefi ts.

- Chain visibility enabling techniques for fulfi ll-
ing operational requirements of the actors in 
managing global container chains.

3. Neutral layer as part of the SMART-CM 
platform able to contribute to effi ciently 
achieving the mutual recognition between 
customs involved in the Secure Trade 
Lanes implementation in line with current 
AEO activities.

4. Proof of the single window interoperability 
architecture with external to the project 
platforms and technologies.

5. Proposals for extending or completing 
existing global standards for container 
transport monitoring and control (technolo-
gies and processes). 

5. Defi nition of the roadmap of the platform 
business model in the global container 
chain environment based on the results of 
the demonstrator s, evaluation and exploi-
tation activities. 
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 Acronym:  SMART-CM

 Name of proposal:  SMART Container Chain Management

 Contract number:  218547

 Instrument:  CP – IP

 Total cost:  10 263 825 €

 EU contribution:  6 499 942 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.08.2008

 Ending date:  31.07.2011

 Duration:  36 months

 Website:  http://www.smart-cm.eu

 Coordinator:  Dr. Georgia Ayfandopoulou

 Centre for Research and Technology HELLAS

 6th Km Charilaou-Thermi Road

 GR 57001 Thermi, Thessaloniki

 E-mail:  certh@certh.gr

 Tel:  +30 (0)2310 498 457

 Fax:  +30 (0)2310 498 296

 EC Offi cer:  Joost De Bock

 Partners:  Fraunhofer-Gesellschaft zur Förderung der Angewandten Forschung E.V. DE

 BPV - Beratung und Planung im Verkehrswesen GmbH DE

 DHL Management (Switzerland) Ltd CH

 COSCO Network E Logistics Co Ltd CN

 COSCON - Cosco Container Lines CN

 EDC- European Datacomm NV BE

  TNO - Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek NL

 EIA - European Intermodal Association BE

 VTT - Altion Teknillinen Tutkimuskeskus FI

 Dievropaiki Ektairia Symboulon Metaforon Anaptikis kai Pliroforikis AE GR

  TREDIT - Transeuropean Consultants for Transport, Development and 
Information Technology S.A GR

 Planet S.A. GR

 PTV - Planung Transport Verkehr AG. DE

 Università degli Studi di Roma Tor Vergata IT

 TIFFA - Thai International Freight Forwarders Association TH

 TIFFA EDI Services Co., Ltd TH

 Ningbo Port Group Information & Communication Co. Ltd. CN

 Thessaloniki Port Authority SA GR

 Kuhne + Nagel GmbH AT

 PSA - Hesse-Noord Natie NV BE
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 Administration of Customs and Excises BE

 Antwerp Port Authority - Gemeentelijk Havenbedrijf Antwerpen BE

 Thessaloniki Port Authority SA GR

 Sequoyah NV BE

 VIL - Vlaams Institut voor de Logistiek VZW BE

 Porthus NV BE

 PROODOS SA GR

 CEN - Comité Européen de Normalisation BE

 ICSO - International Cargo Security Organisation BE

 Hellenic Ministry of Finance - Greek Customs GR

 DP World - The Peninsular & Oriental Steam Navigation Company UK

 MARI - Maritime Association For Research and Innovation IT

 Anonymos Etaireia Ellinikon kai Diethnon Metaforon Proodos AE GR

 Hellenic Ministry of Economy and Finance GR
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 State of the art - Background 

 Today, the European transport system has to 
face various challenges in terms of safety and 
protecting the environment, reducing traffi c 
congestion and improving loading processes 
and interoperability of available transport 
modes. Transport costs may be reduced 
further by following the trend towards high-
volume loading units. However, some trans-
port modes may not meet the requirements of 
every cargo. The lack of standardisation con-
cerning intermodal loading units hinders the 
connectivity of modes and generates costs. 
Some transport solutions concern not only 
dimensions, like the high-cube containers or 
'mega'-semitrailers, but also loading facili-
ties, for example curtain-side swap bodies or 
boxes with liftable tops that were brought on 
to the market. But single solutions can often 
only be used in special areas of application 
and in fact necessitate special operational 
technologies, thus incurring extra costs. 

The success of intermodal transport solutions 
depends signifi cantly on cost-effi cient loading 
processes, improvement of interoperability 
and the exploitation of a maximised cargo 
area. Intermodal transport is hampered by 
technical constraints, particularly with regard 
to the standardisation of the loading units and 
transhipment technologies. 

 Objectives 

 For a sustainable growth of effi cient freight 
transport, more fl exibility and intelligent use of 
capacity is needed. By drawing together the 
ideas and contributions of freight forwarders, 
manufacturers and scientists, the scientifi c 
aim is to achieve an all-purpose, intermodal 
loading unit that is applicable for transport via 
road, rail, short sea and inland shipping. The 

advantages of containers and semitrailers will 
be integrated in one MegaSwapBox. Chal-
lenges facing the development are that the 
MegaSwapBox has to be:
- trimodal (suitable for road, rail and waterway); 
- stackable;
- have an inside height of 3 metres; 
- have a loading capacity 100m³; 
- carried from the top; 
- openable on 3 sides; 
- pilfer and theft-proof; 
- comply with all existing standards; 
- suitable for use on existing low-loader rail-

way wagons; 
- usable in road transport on a suitably 

adapted chassis.

The overall objective is to fi nd an optimal solu-
tion regarding the technical and effi cient fea-
sibility of the MegaSwapBox and to introduce 
the system on the intermodal market. The 
MegaSwapBox will encourage the shift from 
road transport to an intermodal system. 

 Description of Work 

 An extensive analysis phase was implemented 
at the beginning of the project. This included 
analysing and prioritising all the technical, 
operational and constructive requirements of 
the MegaSwapBox and the development of 
a solution space. The solution space consid-
ered component technologies already exist-
ing on the market as well as new approaches 
for creating alternatives. It was essential that 
all partners of the consortium were intensively 
involved.

During the next step, the technical attractive-
ness of possible combinations in the solution 
space were analysed, and methodologies like 
technical feasibility, sensitivity analysis and 
cost-benefi t analysis were applied. 

 TelliBox 
 Intelligent MegaSwapBoxes for 
advanced intermodal freight 
transport 
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In order to create concepts for the design, 
new workshops were developed. Finally, three 
concepts, which had been designed in detail, 
arose as a result of these consortium activi-
ties. Within an evaluation phase, the concept 
with the best design regarding technical, 
operational and economical suitability was 
chosen. At present a prototype of the MegaS-
wapBox and chassis is being produced. After 
certifi cation the prototypes will be tested. The 
results of these test runs will be used to opti-
mise the designs. 

 Expected Results 

 The expected overall results of the project are 
the prototypes of the MegaSwapBox and the 
adapted chassis for road transport. These 
prototypes should meet all the challenges of 
an intermodal loading system and be ready 
for use in commercial transport. This will be 
achieved as a collective result of the following 
sectional project outcomes:
- the analysis of existing and new construc-

tive solutions, resulting in the development 
of an adequate solution space and forming 
the basis for the ensuing project activities;

- three concepts for design solutions, result-
ing from an evaluation of the solution space, 
considering its technical attractiveness and 
feasibility;

- realising these design solutions in intelligent 
and innovative constructions. Some patents 
have already been applied for;

- an extensive analysis of the profi tability, 
leading to the choice of optimal designs for 
the prototypes;

- building two certifi ed prototypes of the 
MegaSwapBox and chassis;

- commercial test runs on an intermodal 
European corridor will result in the evalua-
tion of the usability of the prototypes and in 
recommendations for further improvements 
to be implemented within the optimisation 
loop;

- after designing and building the optimised 
prototypes, further test runs will be done for 
the fi nal evaluation;

- adequate marketing strategies will complete 
the expected results. 

TelliBox Consortium
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 Acronym:  TelliBox

 Name of proposal:  Intelligent MegaSwapBoxes for advanced intermodal freight transport

 Contract number:  217856

 Instrument:  CP – FP

 Total cost:  4 366 534 €

 EU contribution:  3 099 665 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.04.2008

 Ending date:  31.03.2011

 Duration:  36 months

 Website:  http://www.tellibox.eu

 Coordinator:  Mr. Sebastian Jursch 

 Rheinisch-Westfälische Technische Hochschule Aachen

 Dennewartstrasse 27

 DE 52068 Aachen

 E-mail:  jursch@zlw-ima.rwth-aachen.de

 Tel:  +49 (0)241 80911 43

 Fax:  +49 (0)241 80911 22

 EC Offi cer:  Joost de Bock

 Partners:  Ewals Cargo Care B.V. NL

 Wecon GmbH Nutzfahrzeuge-Container-Technik DE

 Wesob Spolka z Ograniczona Odpowiedzialnoscia PL

 HRD Trailer-Engineering GmbH DE

 Zilinská Univerzita v Ziline SK

 CTL Logistics S.A. PL

 Wincanton GmbH DE

 European Intermodal Association BE

 Intermodal Concepts & Management AG CH
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 State of the art - Background 

 Since the mid 1990s, we have witnessed 
sweeping economic, political and social trans-
formation in Europe. Against a background of 
profound structural change, most countries 
in the developed world have been review-
ing their policies with regard to their public 
transportation services at local, regional and 
national level.

There is a demand for better quality services 
and cost rationalisation in the public transport 
sector. A new awareness of the relationship 
between economic competitiveness and 
effi cient public transport are the key factors 
underpinning the 're-engineering' of the pub-
lic transport sector. The intention is to improve 
the quality and effi ciency of services and 
operations for ALL citizens. 

To meet the above challenge, ACCESS 2 ALL 
develops a coordinated framework for cur-
rent and future actions in research, education 
and technology transfer in the fi eld of public 
transport accessibility in Europe, so as to 
transform the public transport research area 
into an all-inclusive, dynamic, innovative and 
knowledge-driven fi eld. 

 Objectives 

 The main aim is to encourage public transport 
operators to adopt innovative technological 
concepts and mobility schemes that enable 
high quality mobility and transportation ser-
vices for all. It will also provide their person-
nel with the necessary knowledge on the 
particularities of specifi c user groups, such as 
the elderly and disabled, ICT-illiterate, dyslec-
tics and illiterate people, etc. To achieve this, 
it is necessary to identify best practices and 
existing gaps, coordinate ongoing research 
efforts, agree on guidelines for transportation 
systems and services, and promote these 

towards all-inclusive standards and policies. 
ACCESS 2 ALL also aims at producing a 
common research roadmap, in co-operation 
with all major stakeholders, aiming at further 
enhancing the quality of transportation ser-
vices for ALL users through identifying the 
technological or operational gaps that persist. 

 Description of Work 

 The project is divided into eight technical work 
packages (WP).

WP1: identifi es the different types of prob-
lems that mobility impaired end users of pub-
lic transport have to face; based on this initial 
identifi cation, users are clustered according 
to type and degree of impairment and related 
mobility diffi culties.

WP2: identifi es trends between accessibility 
and safety.

WP3: a specifi c set of activities analyse inno-
vative technological concepts in the fi eld of 
public transport, aiming to increase the mobil-
ity of people in cities and, with new vehicle 
and infrastructure concepts, achieve a bar-
rier-free travel chain. 

WP4: innovative service provision and inter-
face concepts are analysed and promoted 
contributing to the enhancement of Quality 

 ACCESS 2 ALL 
 Mobility schemes ensuring 
accessibility of public transport for 
all users 
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of Service of public transport information and 
services for mobility impaired users.

WP5: investigates public transport-related 
issues, like usability, social and cross-cultural 
issues.

WP6: formulates design guidelines for acces-
sible public transport services, based on 
existing best practices identifi ed within the 
project, as well as novel concepts arising 
through the ACCESS 2 ALL work, covering all 
aspects of operation.

WP7: a parallel set of activities aims at the 
development of a dissemination plan and the 
implementation of related knowledge diffusion 
activities.

WP8: another parallel set of activities are 
devoted to project management. 

 Expected Results 

 As a Coordinated Action, the project aims to 
collect structured best practices and inno-
vative solutions, enabling the promotion of 
accessible transport for all. It focuses upon: 
- bringing all the key actors together, starting 

from local areas and moving to a pan-Euro-
pean scale;

- establishing a holistic view of public trans-
port and accessibility needs for all user 
groups;

- benefi ting from worldwide best practices in 
each end-user category;

- defi ning a barrier-free travel chain, including 
infrastructure, vehicles and relevant travel 
information;

- recognising and promoting new vehicle 
concepts, as well as personalised travel 
information systems;

- achieving all the above fi elds through a 
strong involvement with mobility impaired 
persons, by means of a relevant network;

- creating a new, high quality research net-
work on the topic;

- issuing concrete accessibility guidelines for 
public transport operators;

- developing training methodology curricula 
and tools for the public transport operators 
and various other related stakeholders;

- issuing recommendations of international 
validity, covering the accessibility needs of 
all the main types of public transport end 
users;

- creating a commonly agreed research road-
map for lasting integration of relevant knowl-
edge and tools, as well as for coordinating 
research initiatives in the area and actively 
promoting the project. 
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 Acronym:  ACCESS 2 ALL

 Name of proposal:  Mobility schemes ensuring accessibility of public transport for all users

 Contract number:  218462

 Instrument:  CSA-CA

 Total cost:  797 422 €

 EU contribution:  797 422 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  31.12.2008

 Ending date:  30.11.2010

 Duration:  24 months

 Website:  http://www.access-to-all.eu

 Coordinator:  Ms. Juliette Renaud 

 Europe Recherche Transport (ERT)

 Avenue du General Malleret-Joinville

 FR 91114 Arcueil

 E-mail:  juliette.renaud@ert-sas.fr

 Tel:  +33 (0)4 72 14 25 85

 Fax:  +33 (0)4 72 14 23 38

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:   Hellenic Institute of Transport - The Centre for Research and 
Technology Hellas GR

 INRETS FR

 Universitas PT

 Universität Stuttgart DE

 Blue Print IT Solutions RO

 IAS DE

 Lunds Universitet SE

 

REC-10-001_MEP3.indd   151REC-10-001_MEP3.indd   151 03/05/11   12:2103/05/11   12:21



E
ns

ur
in

g
 S

us
ta

in
ab

le
 U

rb
an

 M
o

b
ili

ty

152

 State of the art - Background 

 The research will provide - by means of prod-
uct and process innovations - an advanced 
compactable bicycle, making it possible to 
carry bicycles on-board public transporta-
tion, easily, safely and for a large number of 
passengers. The ultimate goal is a synergic, 
intermodal integration of public transport and 
cycling, expanding the share of both modali-
ties in urban mobility. 

The folding bikes currently available on the 
market with ergonomics comparable with the 

commonly accepted posture requirements fall 
into two categories of folding: 

a)  cubic-ish folding, approximately the size of 
a suitcase (70x50x30 = 105 Cu.dm); 

b)  long-ish folding, approximately the size of a 
set of golfclubs (110x30x30 = 100 Cu.dm). 

The ride quality of the best models is satis-
factory, and appropriate for the city range, 
but such folding dimensions, coupled with a 
weight which, for most models, is upwards of 
12kg, make it diffi cult in many ways to carry 
the bikes on buses, trains and cars. 

 BIKE INTERMODAL 
 THE INTERMODAL BIKE – Multi-
modal integration of cycling mobility 
through product and process 
innovations in bicycle design. 

Early mock-ups at Compasso d'Oro Prize exhibit in Torino
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Furthermore, their folded size is not compliant 
with the allowed baggage size in most bus or 
metro systems in the European Union, is often 
subject to payment of an extra ticket, and 
acceptance on-board is discretionary based 
on how crowded the vehicle is. In addition, 
the average volume, comparable to a suit-
case, is such that safety concerns would arise 
if a few passengers carried one on a bus. 

 Objectives 

 To obtain a lighter, smaller folding bike, with 
the correct ergonomics, the research will vali-
date and translate into a coherent design the 
following assumptions: 

1. Size of the folded bike. As is the case for 
other deploying-retracting structures (air-
craft landing gears, satellite solar panels, 
convertible car roofs, etc.) all parts will be 
designed together as a coherent whole, 
actuated by robotic links for opening-
closing, and without the classic 'frame 
and components' system of the cycling 
industry. 

2. Reduction of bicycle weight. As is the case 
for other load-bearing structures, from sky-
scrapers and bridges to sports cars, efforts 
will be made to reduce bending and torsion 
stresses in the materials and to use space-
frames as much as possible. 

3. Cost. As is the case for most contemporary 
industrial products, the project will leverage 
cost-effective technologies currently in use 
in such highly developed, mass-production 
sectors as the automotive, industrial tools, 
home appliance and sports equipment 
sectors, and not necessarily those associ-
ated traditionally with bicycle manufactur-
ing, establishing a new supply chain.

4. Ergonomics. The lack of data on the pos-
tural and bio-mechanics of the 'everyday 
bicycle', in particular of the cycling dynam-
ics of small-wheeled bikes, will be fi lled by 
in-depth research able to cast new light in 
the fi eld. 

 Description of Work 

 The project will move from the current con-
ceptual state to the complete engineering of 
the envisioned intermodal bike in a two-stage 
action:

In the fi rst part, new specifi c know-how will 
be produced in several parallel-running 'tech-
nology modules' which will then be blended 
into the conceptual scheme to develop a 
new 'platform' framework. The areas covered 
will be ergonomics, riding dynamics, power 
transfer, structure, materials, tyres, suspen-
sions and opening-closing frame kinematics.

The completion of these parallel tasks will 
generate a new overall geometric scheme, 
which will mark the separation between the 
fi rst and the second phase. 

The second part will be devoted to industrial 
engineering and style, focusing on three key 
areas: 
- Assembling of a new, ad-hoc, industrial 

supply chain, drawing from technologies 
and materials which are already common 
but not optimised for the specifi c task; 

- Designing an industrial plan able to provide 
very good quality at a reasonable price; and 

- Dealing with the cultural issue of the 
'uncool'-ness of the social perception of 
folding bikes, implementing an adequate, 
contemporary styling as an important fac-
tor for the acceptance of a mobility tool that 
inevitably, as a personal, lifestyle product, 
will have an impact on the social image of 
the user. 

 

Early concept - Rendering
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Expected Results 

 New knowledge is expected in robotics, 
ergonomics data and production processes 
in order to achieve the following design goals:

1. A factor 6 improvement on the volume 
and a factor 3 improvement on the weight, 
based on the averages of the current pro-
duction described above;

2. Develop a better comprehension of the 
dynamic/biomechanic parameters of eve-
ryday cycling into a design tool, for an 
'ergonomic compliance' of the bicycle;

3. The incorporation into the bicycle design 
of such mass-production technologies to 
allow for cost-effi cient manufacture, and 
to ensure the economic feasibility and sus-
tainability of the production.

If the above performance indicators will actu-
ally be met by the research - as per design 
goals - a wider contribution of the bicycle to 
the urban transportation is expected through:

a) An increase in the number of casual users 
of the cycling mode, due to simpler, more 
carefree, easier and less fussy use of the 
bike, without the problems of parking, 
storage, lifting and the like, extending the 
number of bike users to a share of the cur-
rent non-users;

b) A widespread intermodal use of the bicy-
cle, enhancing both the bike's value 
as a daily commuter vehicle and public 
transportation;

c) A new synergy of the bicycle with the car, 
as a range extender, adding further value to 
the infrastructural investment in commuter 
parking lots. 
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 Acronym:  BIKE INTERMODAL

 Name of proposal:   THE INTERMODAL BIKE – Multi-modal integration of cycling mobility 
through product and process innovations in bicycle design.

 Contract number:  234374

 Instrument:  CP – FP

 Total cost:  2 179 900 €

 EU contribution:  1 581 000 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.04.2010

 Ending date:  01.04.2013

 Duration:  36 months

 Website:  http://www.bike-intermodal.eu

 Coordinator:  Mr. Bryn Jones 

 TRILIX Srl

 Via San Paolo 65

 IT 10095 Grugliasco TO

 E-mail:  b.jones@trilix.it

 Tel:  +39 011 406 24 01

 Fax:  +39 011 406 24 11

 EC Offi cer:  Natascia Lai

 Partners:  Ticona GmbH DE

 University of Florence IT

 Tecnologie Urbane Srl IT

 Maxon Motor AG CH

 ATAF- Azienda Trasporti Area Fiorentina S.p.a. IT

 LPP - Ljubljanski Potniski Promet D.O.O. SI
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 State of the art - Background 

 CATS' aim is the full development and experi-
mentation of a new urban transport service 
based on a new generation of vehicle. Its 
major innovation is the utilisation of a single 
type of vehicle with two different uses: individ-
ual use or semi-collective transport. This new 
transport service is aimed at fi lling the gap 
between public mass transport and private 
individual vehicles. It is based on two operat-
ing principles: the self-service concept where 
small, clean urban vehicles are offered on a 
short-term rental basis, and the fl exible shuttle 
service where a convoy of vehicles of variable 
length, driven by a professional driver, oper-
ates at fi xed hours along a route on a perma-
nent basis or on a case-by-case basis. Both 
of these principles are integrated in a single 
service (composed of vehicles and stations) 
called Cristal. The goal of this new service is 
to provide more effi cient transport in cities 
through a more balanced use of small clean 
vehicles and mass transport. This inclusive 
new transport system is well adapted to the 
needs of people with reduced mobility, young 
passengers and tourists. 

 Objectives 

 Based on the Cristal technology and system 
design and demonstration, CATS will develop 
an innovative strategy to test and introduce 
a clean urban transport system in three 
selected sites.

The project mainly focuses on the following 
issues:
- to demonstrate the complementarity of the 

Cristal system with the classic public trans-
port network;

- to test all issues linked to station design and 
vehicle running in terms of urban integration, 
accessibility and the environmental effect of 
the system;

- to implement and exploit services and inno-
vative applications.

Four Cristal vehicles and two stations will be 
made available by Lohr Industrie for experi-
ments. CATS will investigate the impact of 
introducing such a new system through an in-
depth mobility needs analysis, on-site dem-
onstrations and showcases in three different 
European cities – Strasbourg (FR), Ploeisti 
(RO) and Formello (IT).The impact on environ-
ment and especially on CO 2  emissions, as 
well as the acceptance and the evaluation of 
market take-up of the system, will be stud-
ied. CATS will improve the design and manu-
facture of the Cristal transport system via a 
detailed defi nition of its operating principles 
and by a design of its urban settings (stations, 
infrastructures) in accordance with cities' and 
citizens' needs. The system will be tested in 
real operating conditions. 

 Description of Work 

 The project is divided into fi ve technical work 
packages (WP).

WP1 deals with the task of determining, espe-
cially for Strasbourg, the most appropriate 
operational site and also predefi nes the best 
implementation of the Cristal system. WP3, 
WP4 and WP5 will develop methodologies 
in order to optimise the best implementation 
of the Cristal system in the city based on the 
recommendations from WP1. WP2 designs 
the operating principles of the transportation 
system for the two modes: the self service 
and the urban shuttle convoy. Simulation 
tools are used to design and evaluate the 
operating principles. 

WP3 consists of designing the stations, and 
defi ning the services and the use of the sta-
tions, based on the results from WP1 and 
WP2.

After obtaining the results of the 3D dem-
onstrations of the static integration and the 
operating system, the demonstration in real 
conditions, the showcase and the exhibitions 
are performed in WP4. 

 CATS 
 City Alternative Transport System 
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The impacts and the success of the CATS 
project are evaluated by using different indi-
cators in WP5. Citizens' experiences of the 
Cristal system are also addressed here. 

 Expected Results 

 The results of the CATS project will contrib-
ute to the ‘zero accident’ vision as well as to 
a signifi cant improvement in effi ciency within 
the EU's urban transport systems. These 
environmentally friendly systems will bring a 
radical change to urban transportation when 
integrated with other new innovations in the 
fi eld of Cybernetic Transportation Systems 
(CTS) by offering solutions to the problems 
encountered today. They will provide a much 
more effective system in terms of organised 
urban mobility, congestion and air pollution, 
noise, CO 2  emissions, accessibility and safety. 
The result will be a higher quality of living and 
an enhanced integration with spatial and soci-
etal developments. 

In summary, CATS is intended to yield the fol-
lowing impacts:
- drastic reduction of energy dependency, 

pollutants and carbon dioxide emissions;
- technological progress;
- improvement in the choice of urban mobility 

with substantial gain in time and comfort for 
travel;

- an improved urban quality of life. 
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 Acronym:  CATS

 Name of proposal:  City Alternative Transport System

 Contract number:  234341

 Instrument:  CP – FP

 Total cost:  4 163 830 € 

 EU contribution:  2 970 245 € 

 Call:  FP7-SST-2008-RTD-1

 Duration:  48 months

 Website:  http://www.cats.inrets.fr; http:// www.cats-project.org

 Coordinator:  Mr. Jean-François Argence 

 Lohr Industrie

 Rue du 14 juillet

 FR 67980 Hangenbieten

 E-mail:  jean-francois.argence@translohr.com

 Tel:  +33 (0)3 88 38 98 46

 Fax:  +33 (0)3 88 96 06 36

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  Europe Recherche Transport (ERT) FR

 Communauté Urbaine de Strasbourg (CTL) FR

 GEA Vallaton et Chanard SA CH

 Institut National de Recherche en Informatique et en Automatique (INRIA) FR

 Technion - Israel Institute of Technology IL

  Centro di ricerca per il Trasporto e la Logistica – 
Università degli Studi di Roma 'La Sapienza' IT

 Ecole Polytechnique Fédérale de Lausanne (EPFL) CH

 Ploiesti City Hall RO

 Agenzia Regionale per la Mobilità del Lazio IT
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 State of the art - Background 

 More than 20% of the European population is 
exposed to traffi c noise exceeding the Lden-
level of 60 dB(A). Therefore, traffi c noise rep-
resents a major environmental challenge that 
negatively affects a substantial part of the 
European population. Thus, powerful tools 
must be made available to city administra-
tions in order to reduce the noise exposure 
to residents. 

This provides the backdrop of the call Sus-
tainable Surface Transport - Greening of 
Surface Transport, which mandates that suc-
cessful projects must produce credible pro-
posals to reduce traffi c noise by 10-20 dB(A), 
and at the same time reduce CO 2  emissions 
for passenger cars by 50%.

It is against this background that the CITY-
HUSH project is situated under the call 
Sustainable Surface Transport – Greening 
of Surface Transport, which mandates that 
proposals must make credible 30% for heavy 
vehicles. 

 Objectives 

 The CITYHUSH partners think that simulta-
neously reducing road traffi c noise by 10-15 
dB(A) units and the CO 2  emissions of pas-
senger cars by 50% is achievable through the 
creation of special environmental quiet zones 
or Q-Zones. Access to these Q-Zones is lim-
ited to electrically driven cars with low tyre/
road noise (or normal cars with similar char-
acteristics) referred to here as Super Quiet 
Vehicles (SQVs). Normal-Noisy-Cars (NNC) 
will have to pay gate fees at the boundary 
of the zone. Previously performed analyses 
reveals that a 12-14 dB(A) noise reduction 
can be achieved if all NNCs are banned from 
the quiet zone. Since electrically driven cars 
or hybrid cars, driven in electric mode, do not 
emit any CO 2  at all, it is obvious that the goals 
set by the European Commission will be met.

An especially important task is the reduction 
of tyre/road noise from the electric Super 
Quiet Vehicles (SQVs). Indeed, at higher 
speeds (e.g. 50 km/h), the tyre/road noise 
dominates the total vehicle noise. This implies 
that with normal tyres on a normal road sur-
face, an electric car is just as noisy as a NNC. 
Thus, it is essential that tyre designs or tyre/
road combinations that reduce noise genera-
tion are made available with the aim of reduc-
ing tyre/road noise by 4-8 dB(A). 

 Description of Work 

 SP1 Acoustically green city areas - Q-Zones

SP1 investigates e.g. increasing quietness in 
a park by embedding it in a Q-Zone. 

SP2 Noise-score-rating models and annoyance 

A noise-score-rating model will be devel-
oped enabling evaluation of the outdoor 
environment by pedestrians. The existing 
noise-score-rating model for the indoor noise 
environment will be improved.

SP3 Noise and vibration control at source - 
acoustically green vehicles

Quiet vehicle noise will be recorded and 
integrated into a traffi c noise synthesiser for 
psycho-acoustic evaluations. Clear criteria 
defi ning quiet vehicles will be developed so 
they can be used to limit access to Q-Zones. 
Low-noise road surfaces will be developed. 
To maximise the benefi ts of quiet vehicles, 
they must be equipped with quiet tyres, which 
will be achieved with optimised tread patterns 
and other novel techniques. The noise effects 
of motorcycles will be studied. 

SP4 Propagation attentuation of road traffi c 
noise 

Previously, tyre manufacturers focused noise-
reduction efforts on cars. This WP inves-
tigates what can be done for heavy vehicle 
tyres. Of the mitigation measures studied, air-

 CITYHUSH 
 Acoustically Green Road Vehicles 
and City Areas 
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cooled tyre hoods is the measure closest to 
the source. Another aspect is how absorbing 
fa ades contribute to noise reduction. 

SP5 Validation

All methods, concepts and innovations pro-
duced and evaluated will be tested and 
validated. 

 Expected Results 

 1. The concept of Q-zones where only quiet 
low-emission vehicles are allowed and 
where noise levels will be reduced by more 
than 20 dB(A)

2. The concept of parks embedded in 
Q-zones where noise levels will be reduced 
by more than 25 dB(A)

3. Indoor noise-rating models that correlate 
better with annoyance and complaints

4. Noise-score-rating model for outdoors, 
which is an entirely new concept.

5. An objective and psycho-acoustic evalu-
ation tool for low-noise/low-emission 
vehicles

6. Noise synthesis tool for low-noise vehicles 
for simulation studies

7. General performance noise specifi cations 
for low-noise vehicles

8. Novel concepts for low-noise roads: dense 
elastic asphalt - asphalt road grinding

9. Low-noise tyres for low-noise vehicles

10. Criteria for motorcycles for urban use 

11.  Active and passive noise attenuation by 
tyre hoods

12.  Solutions for noise mitigation by treatment 
of building façades

13.  Solutions for noise mitigation of low-fre-
quency noise in the propagation path to 
reduce ground-borne noise. 
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 Acronym:  CITYHUSH

 Name of proposal:  Acoustically Green Road Vehicles and City Areas

 Contract number:  233655

 Instrument:  CF – FP

 Total cost:  5 150 000 €

 EU contribution:  3 500 000 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2010

 Ending date:  31.12.2012

 Duration:  36 months

 Coordinator:  Mr. Nils-Ake M Sc Nilsson 

 Acoustic Control AB (a Tyrens AB Company)

 Peter Myndes backe 16

 SE 118 86 Stockholm

 E-mail:  Nils-Ake.Nilsson@tyrens.se

 Tel:  +46-8-56641071

 Fax:  +46-8-7324801

 EC Offi cer:  Natascia Lai

 Partners:  ACCON GmbH DE

 Alfa Products & Technologies BE

 Goodyear LU

 Head Acoustics GmbH DE

 Kungl. Tekniska Högskolan (KTH) SE

 NCC Roads AB SE

 Stockholm Environmental Protection Agency SE

 Netherlands Organisation for Applied Scientifi c Research (TNO) NL

 Trafi kkontoret Goteborg – Traffi c & Public Transport Authority SE

 Traffi c and Transportation Consultants (TTE) GR

 University of Cambridge UK

 Promotion of Operational Links with Integrated Services (POLIS) BE
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 State of the art - Background 

 Today, 80% of European citizens live in cities 
and their commercial and industrial activities 
generate a large part of the country's GNP 
(worldwide an average of 60%). For this rea-
son, 34% of the total freight transport is con-
centrated in our cities, hugely affecting urban 
mobility in terms of safety, traffi c effi ciency 
and pollutants.

An effi cient transport of freight is required as 
a decisive factor in the economic competitive-
ness of cities, today, more than 90% of the 
distribution of urban goods in Europe is "done 
on the road", with potentially serious con-
sequences on living standards (damage of 
public health, stress caused by noise, com-
petition for urban space, loss of attractive-
ness of urban areas). The problem is getting 
worse because of current trends in supply 
chain organisation (e.g. just-in-time delivery, 
fragmentation of loads), which have led to an 
exponential increase in the number of freight 
missions, especially for small parcels that 
are often carried by almost empty transport 
vehicles. 

 Objectives 

 Through its research and development activi-
ties, the CITYLOG project will work to achieve 
the following goals:
- To limit the number of vehicles entering 

the city centre thanks to the freight bus 
concept.

- To reduce the number of unsuccessful 
deliveries through innovative concepts and 
solutions.

- To optimise the urban distribution of goods 
via the creation of an adaptive and inte-
grated model and mission management 
system that will be fl exible and able to be 
applied with different logistic management 
policies. 

- To make acceptable, in terms of costs and 
time, transhipment operations during the 
freight distribution process.

- To develop and exploit the CITYLOG 
telematic services on the newest vehicle 
and in the complex city organizations to 
offer logistics-targeted services.

- To design and prototype specifi c confi gura-
tions for the freight delivery vehicles in order 
to improve their operational fl exibility, and 
to introduce novel vehicle technologies to 
increase road safety and traffi c effi ciency.

- To model and simulate the impact of the 
CITYLOG model on very different city logis-
tics situations.

The overall achievement will be an integrated 
and optimised urban freight delivery concept 
and tools that will be adaptive to very differ-
ent urban contexts, sensibly reducing emis-
sions, increasing traffi c fl ow and reducing the 
number of accidents in urban areas, espe-
cially those involving pedestrians. 

 Description of Work 

 The CITYLOG concept aims at making a sig-
nifi cant breakthrough in urban freight trans-
port. In order to achieve this high-aiming goal, 
the CITYLOG consortium is selected as highly 
experienced thus being able to bring good 
knowledge of the current state-of-the-art.

CITYLOG will make a step forward to include 
different action fi elds in a new integrated 
approach, where technologies become tools 
in the hands of both logistic operators and 
public authorities to deal with the city logistics 
challenges and to propose more sustainable 
models. The basic idea is that every single 

 CITYLOG 
 Sustainability and Effi ciency of City 
Logistics 
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initiative in a specifi c domain could not be 
enough if not supported by parallel actions to 
cover all the aspects that compose the city 
logistics. Therefore, CITYLOG aims at stress-
ing the three drivers that can be identifi ed in 
the freight distribution:
- The fi nal customers want to have a high effi -

ciency level - receiving the parcels on time;
- The public authorities want to limit the 

impact of commercial vehicles on urban 
traffi c;

- The logistic operators need to reduce the 
costs to move the freight along the whole 
supply chain, from the sender to the fi nal 
receiver. 

 Expected Results 

 Three action domains have been identifi ed to 
improve today's city logistic system:

1. Logistic-oriented telematic services are 
expected to give an important contribution 
to improve mission planning processes 
through optimized routing and drivers’ sup-
port systems. Towards the fi nal customers, 
tracking and communication capabilities 
should be deployed to reduce the number 
of unsuccessful deliveries.

2. Vehicle technologies will represent a key 
factor to increase the operational fl ex-
ibility of lorries and vans. This means that 
the vehicles shall be requested to support 
different mission profi les, thus leading to a 
reduction in their number. In other words, 
what should be achieved is the interoper-
ability among the vehicles, especially in 
terms of load unit handling.

3. Innovative load units shall be carefully 
designed to operate, like the vehicles, on 
different missions. 

Major impacts are expected on the following 
items:

1. Increased acceptance and uptake of new 
urban transport solutions and technologies.

2. Reduction of CO 2 , pollutant emissions 
and noise at least in compliance with EU 
legislation.

3. Increased effi ciency by at least 20% in 
urban transport and improved transport 
safety.

4. Improved traffi c effi ciency and road safety 
in urban areas especially for pedestrians. 
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 Acronym:  CITYLOG

 Name of proposal:  Sustainability and Effi ciency of City Logistics

 Contract number:  233756

 Instrument:  CP – FP

 Total cost:  6 066 936 €

 EU contribution:  3 580 887 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2010

 Ending date:  31.12.2012

 Duration:  36 months

 Website:  http://www.city-log.eu

 Coordinator:  Mr. Saverio Zuccotti

 Centro Ricerche FIAT S.C.p.A.

 Strada Torino

 IT 10043 Orbassano (TO)

 E-mail:  saverio.zuccotti@crf.it

 Tel:  +39 011 908 39 48

 Fax:  +39 011 908 30 83

 EC Offi cer:  Natascia Lai

 Partners:  IVECO S.p.A IT

 Volvo Technology AB SE

 NAVTEQ B.V. NL

  Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek TNO NL

 PTV Planung Transport Verkehr AG DE

 MIZAR Automazione S.P.A. IT

 Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung e.V. DE

 EUROPLATFORMS G.E.I.E BE

 Senate Department for Urban Development DE

 Communauté Urbaine de Lyon FR

 Regione Piemonte IT

  European Road Transport Telematics Implementation Coordination scrl 
(ERTICO) BE

 Combibox System CH

 Interface Transport FR

 RE:LAB S.r.l. IT

 LogisticNetwork Consultants GmbH DE

 TNT Global Express S.p.A. IT
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 State of the art - Background 

 CityMove aims at developing an innovative 
integrated vehicle solution fi tting in with the 
integrated city transport solution approach for 
a secure, fl exible, reliable, clean, energy-effi -
cient and safe road transportation of goods 
across European cities, also having a signifi -
cant impact on the reduction of CO 2  emis-
sions and improvements in terms of safety 
and security.

CityMove is focused on the achievements of 
the FIDEUS project, Freight Innovative Deliv-
ery in European Urban Spaces, especially in 
terms of urban safety. FIDEUS used medium 
and micro vehicles, together with light com-
mercial vehicles, focusing the research on 
solutions for safe and effi cient transhipment 
inside urban areas. The CityMove proposal 
is the natural follow-up to the FIDEUS, espe-
cially since several partners (i.e. Volvo, IVECO 
and CRF) – including the CityMove coordina-
tor – were FIDEUS partners. 

 Objectives 

 CityMove aims to use state-of-the-art tech-
nology in freight vehicle design. It is a co-
operative venture between Europe's leading 
freight vehicle companies and other key 
stakeholders. The aim is to develop an inno-
vative freight vehicle solution adaptable to the 
diverse needs of European cities. The solution 
will provide freight transport vehicles that are 
secure, fl exible, reliable, clean, CO 2  energy 

effi cient and safe. Developing this common 
industrial platform for future freight systems 
requires greater emphasis on economic effi -
ciency, combined with social, energy and 
environmental considerations. These are 
paramount for European city policy-makers 
when matching the objectives of local eco-
nomic growth with a sustainable environment. 
Developing such a range requires a coordi-
nated effort by all stakeholders, so that future 
freight vehicles have the fl exibility to adapt 
to changes in the city commercial environ-
ment in the short, medium and long terms. In 
developing these new freight vehicle options, 
CityMove will involve all stakeholders, acting 
as a bridge between the freight vehicle indus-
try, the transport research community, city 
planning authorities and local business com-
munities. The main innovation will look at the 
needs in a holistic and integrated approach, 
developing a new vehicle architecture spe-
cifi cally designed for optimisation of freight 
transport in urban areas. 

 Description of Work 

 CityMove has the following main work 
packages: 

User needs and specifi cations 

Analysis of user needs and technical specifi -
cations, aiming at establishing the functional 
requirements and high-level specifi cations for 
new vehicle concepts. 

Architecture and vehicle layout 

Development of the most appropriate layout 
and vehicle architecture for freight opera-
tions in an urban context, i.e. maximising the 
reduction of urban congestion and operat-
ing in narrow roads typical of city centres. 
In addition, power-train, body solution and 
auxiliary systems for urban goods delivery 
and services will be designed with special 
attention to CO 2  emissions and fuel- con-
sumption reduction. 

 CITYMOVE 
 CITY Multi-role Optimized VEhicle 

REC-10-001_MEP3.indd   165REC-10-001_MEP3.indd   165 03/05/11   12:2103/05/11   12:21



E
ns

ur
in

g
 S

us
ta

in
ab

le
 U

rb
an

 M
o

b
ili

ty

166

Safety and functionalities 

Defi ne, develop and demonstrate system 
functionalities guaranteeing a sustainable 
use of medium modular vehicles circulating in 
urban areas. Activities are structured following 
two main factors affecting safety issues - i.e. 
predictive anti-rollover, pedestrian/vulnerable-
user protection, collision avoidance & driver 
assistance - and environmentally friendly 
functionalities (low noise & fuel economy).

Use cases and evaluation 

Setting up selected and segmented fi eld tests 
at cross-EU use cases to evaluate the City-
Move solutions ensuring the full deployment 
and transferability of the application at EU 
level and key learning points. 

 Expected Results 

 Two prototypes will show the following 
features:

Vehicle-body integrated concept (including an 
overall reduction of external dimensions while 
keeping similar capacity and dimension).

Increased vehicle ratio 'paying load/gross 
weight' via revised vehicle architecture, vehi-
cle power-train and use of innovative material 
(for vehicle and body).

Low emissions and fuel consumption. Exploit-
ing the state of the art in hybrid technology 
and taking it further by optimising goods 
delivery in urban contexts (e.g. use of electric 
PTO, identifying electrifi cations of auxiliaries, 
etc.).

New concepts of refrigerated goods delivery 
with missions lasting longer.

Environmentally/city-friendly vehicle. Going 
beyond the current use of manufacturing 
materials by using 100% recyclable materials. 
Use of refrigerating gas with a GWP about 1 
000 times lower compared to the state of the 
art. Reduction of external noise in a range of 
50% with reference to the state of the art.

Vehicle fl exibility. Improving travel perform-
ances (e.g. longer refrigeration time allows 
longer mission, less travelled kilometres). 
Reduced cost for body builders, more fl exibil-
ity and modularity with several type of trailers.

Safety & Security. Enhance driver safety (e.g. 
innovative anti-roll over and collision avoid-
ance). Improve protection of urban VRU 
(Vulnerable Road Users) through dedicated 
innovative ADAS. 
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 Acronym:  CITYMOVE

 Name of proposal:  CITY Multi-role Optimized VEhicle

 Contract number:  233996

 Instrument:  CP – FP

 Total cost:  5 809 084 €

 EU contribution:  3 291 255 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2010

 Ending date:  31.12.2012

 Duration:  36 months

 Website:  http://www.citymoveproject.eu

 Coordinator:  Mr. Gianfranco Burzio 

 Centro Ricerche FIAT

 Strada Torino, 50

 IT I-10043 Orbassano

 E-mail:  gianfranco.burzio@crf.it

 Tel:  +39 011 9083 066

 Fax:  +39 011 9083 083

 EC Offi cer:  Natascia Lai

 Partners:  Iveco Spa IT

 Volvo Technology Corporation AB SE

 Cold Car spa IT

 VTI - Statens Väg- och Transportforskningsinstitut SE

 Centre National de la Recherche Scientifi que (CNRS) FR

 Fit Consulting srl IT

 Schenker AB SE

 Danone PDPA srl RO

 Promoting Operational Links with Integrated Services aisbl (POLIS) BE

 Jean Chereau SAS FR

 Plastic Omnium Auto Exterieur Services FR

 Continental Aktiengesellschaft DE
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 State of the art - Background 

 Over the last few years, the EC has funded 
several research projects on transport sys-
tems based on small automated road vehicles 
(cybercars): CyberCars, CyberCars2, EDICT, 
CyberMove, NetMobil and CityMobil.

All these projects have proved how automa-
tion in urban transport is:
- technically feasible (the state of the art tech-

nology is suffi cient to implement working 
and reliable systems);

- performing well as a transport system (wait-
ing time and travel time provided by these 
systems are generally shorter than the 
conventional transport systems they are 
designed to substitute);

- energy effi cient and environmentally friendly 
(energy consumed and emissions produced 
per passenger kilometre are in the range of 
one tenth to half of that of a bus system and 
2 to 20% of cars);

- generally well-received by users (inter-
viewed users rated the systems as easy to 
use, safe and as more attractive than con-
ventional systems);

- fi nancially neutral (these systems can, in 
most cases, cover operational costs and 
sometimes even repay part of, or all of, the 
initial investment);

- socio-economically viable (cost-benefi t 
analyses generally show a very positive Net 
Present Value).

Despite all these benefi ts, (with the exception 
of a few pilot installations such as the Rivium 
business park in the Netherlands) these sys-
tems are not yet in use. 

 Objectives 

 CityNetMobil's main objective is to dissemi-
nate knowledge about automated transport 
systems and their costs and benefi ts to citi-
zens, city authorities, local transport planners 
and managers to overcome the 'diffusion 
barrier' which so far has hampered the wide-
spread adoption of a system which proves to 
be: technically feasible, performing well as a 
transport system, energy effi cient and envi-
ronmentally friendly, generally well-received 
by users, fi nancially neutral, and socio-eco-
nomically viable.

The objective will be achieved by organising 
events. Each event will feature the installation 
of a small showcase of moving automated 
vehicles, a conference, and audiovisual and 
poster displays.

The events will mainly be addressed to the 
general public to spread awareness among 
potential fi nal users, but the support of local 
authorities and transport planners will be fun-
damental to the site selections.

A site selection process will be organised to 
choose where and when such events will be 
held. This selection will be based on criteria 
such as:
- the availability of the city to help in the 

organisation of the event,
- the likelihood of the city deciding to imple-

ment an automated transport system after 
the event,

- the size of the expected audience and its 
geographical coverage,

- the concomitance with other attractive 
events. 

 Description of Work 

 CityNetMobil's approach is as follows:
- Taking over the coordination of a group of 

cities interested in understanding how auto-
mated transports systems can help solve 
some of their mobility problems, namely 

 CITYNETMOBIL 
 City Network for Fair Mobility 
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the Reference Group, from a number of 
projects;

- Enlarging the Reference Group, allowing a 
continuous subscription of new members;

- Selecting, from the Reference Group mem-
bers, sites to host the events over the three 
years project time

- Preparing common dissemination material 
to inform and invite people to the events 
such as 

 - preparing and running a project website,
 -  designing and printing project leafl ets fea-

turing the event schedule,
- Greeting people at the events with
 - audiovisual material,
 -  presentations sharing a common layout 

and corporate identity,
 - posters, and
 - gadgets;

- Planning the timing and schedule of such 
complex events featuring

 -  the installation of a small showcase of 
moving automated vehicles,

 - a conference, and
 -  an exhibition featuring audiovisuals and a 

poster display; and
- Running the events. 

 Expected Results 

 The main measurable impact that the project 
aims to have is the increased knowledge of 
the general public on automated transport 
systems, and the increased confi dence in 
them as solutions to urban mobility problems. 

Automated vehicles in urban scenarios

REC-10-001_MEP3.indd   169REC-10-001_MEP3.indd   169 03/05/11   12:2103/05/11   12:21



E
ns

ur
in

g
 S

us
ta

in
ab

le
 U

rb
an

 M
o

b
ili

ty

170

 Acronym:  CITYNETMOBIL

 Name of proposal:  City Network for Fair Mobility

 Contract number:  217941

 Instrument:  CSA-CA

 Total cost:  960 000 € 

 EU contribution:  960 000 € 

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.09.2008

 Ending date:  31.08.2010

 Duration:  36 months

 Website:  http://www.citynetmobil.org

 Coordinator:  Prof. Francesco Filippi

 Università degli Studi di Roma La Sapienza

 Piazzale Aldo Moro

 IT 00185 ROMA

 E-mail:  francesco.fi lippi@uniroma1.it

 Tel:  +39 0644 585 147

 Fax:  +39 0623 323 074 2

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  Institut National de Recherche en Inforaltique et Automatique (INRIA) FR

 GEAJ-M Vallotton et T. Chanard Architectes-Urbanistes FSU SA CH

  POLIS - Promotion Of Operational Links with Integrated Services, 
Association Internationale BE
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 State of the art - Background 

 Intelligent Transportation Systems (ITS) are 
increasingly being deployed in urban areas 
as part of the response to the transport 
issues they face. The services offered range 
from traffi c control through public transport 
information to travel demand management. 
However, as each urban area tends to be 
autonomous and act in response to its own 
political pressures it is very diffi cult to build 
a picture across Europe and beyond of how 
ITS are being used to provide solutions, the 
scale of deployment and the comparative 
effectiveness of that deployment. There is 
no coherent data source summarising the 
ITS features implemented in European cities 
in order to manage traffi c demand. There are 
several data sources containing some data 
but these do not provide suffi cient structure 
to give a clear picture. Furthermore, there is 
no framework to evaluate whether particular 
ITS implementations constitute best practice 
considering the specifi c city context. 

A comparison of the impact of ITS strategies 
is also timely in relation to the ITS Action Plan 
and identifi cation of ITS as a priority area to be 
implemented in developing urban transport 
systems (Action Plan on Urban Mobility). ITS 
applications are key elements in delivering the 
overall strategy. Learning from best practice 
in other cities is therefore key in order to avoid 
costly mistakes. 

 Objectives 

 The goals of coordinating ITS research and 
development activities are to gather informa-
tion about programmes in cities and research 
teams, to improve communication, and to 
defi ne the mutual needs and develop better 
reciprocal knowledge, promote sharing and 
dissemination of best practices and bench-

marking. The aim of this coordination is to 
bring together various actors at the city level, 
enabling them to exchange experiences, and 
to establish guiding principles and a common 
approach throughout the EU.

Coordination and exchange of informa-
tion would enable the planning authorities, 
city offi cials, academic researchers, and the 
high-tech industry to defi ne the needs and 
the future demands for ITS products. As a 
result, the risks of developing new products 
would decrease and more entrepreneurs 
would be attracted to investing in the fi eld of 
transportation.

Deliverables of the project include a search-
able web tool on ITS functions employed in 
European cities, reviews on future R&D needs 
and the publication of a report on a feasible 
set of Key Performance Indicators (KPIs) 
tested iin real applications implemented by 
partner cities. Further, the project will explore 
the possibly of establishing a "city club" that 
continues the CONDUITS research. The 
inclusion of Polis in the project is to ensure 
wider dissemination among European cities. 

 Description of Work 

 The main research activities of CONDUITS are 
split into three Work Packages: 

1. Review of current transportation problems 
and ITS solutions in European cities. This 
analysis will be based on in-depth informa-
tion provided by the fi ve city partners (Paris, 
Brussels, Rome, Barcelona and Istanbul) 
as well as data gathered through a survey 
of approximately 50 cities worldwide (mak-
ing up the CONDUITS city pool)leading to 
a description of the main ITS applications 
deployed in partner cities, understanding 
the needs of ITS applications and whether 

 CONDUITS 
 Coordination Of Network 
Descriptors for Urban Intelligent 
Transportation Systems 
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or not performances have met expecta-
tions, and a comparison of ITS in partner 
cities with leading ITS cities worldwide.

2. Assessing the future ITS situation in Euro-
pean cities and beyond and comparing this 
to probable technological advancements, 
pointing out the commonalities in the vision 
of different cities in Europe. These should 
lead to the defi nition of ITS R&D needs for 
cities. 

3. Quantifi cation of possible benefi ts achieved 
through ITS in terms of traffi c effi ciency, 
traffi c safety, environmental aspects, in-
direct impacts such as those on land use 
and social integration, via a set of key per-
formance indicators which will be applied 
to three partner cities: Rome to the expan-
sion of its Mobility Control Centre, Paris to 
the bus priority system investments and 
Barcelona to traffi c signal upgrading. 

 Expected Results 

 CONDUITS will lead to an understanding 
of the current status of ITS implementation 
in European cities, their future ITS plans in 
comparison with ITS worldwide, a clarifi ca-
tion of the market for specifi c ITS applica-
tions and the understanding of the barriers 
to implementation. The main result will be 
the establishment of a coherent set of per-
formance indicators to indicate ITS good 
practice. These indicators will lead to a bet-
ter understanding of the areas in which the 
transport network of a city is performing well 
and will be useful for transport planners and 
engineers to make business cases for future 
ITS investments. In addition, it will be used 
to set up a structured technical exchange on 
ITS solutions applied in major European cities 
through a serious of workshops, and possibly 
the establishment of a city club specifi cally to 
promote best practice. 

Traffic
efficiency

Transport
safety

Pollution
reduction

Social
integration
& land use

ITS impacts
quantification

ITS in
cities
today

ITS in
cities

tomorrow

CONDUITS CITY
POOL Web-based tool

Definition
of KPIs

Case
studies to

test
usefulness

of KPIs

ITS City
Club?

CONDUITS
events

Technical workshop
with city and industry

representatives

Final
conference

Management, networking, communication and dissemination

The CONDUITS methodological framework
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 Acronym:  CONDUITS

 Name of proposal:   Coordination Of Network Descriptors for Urban Intelligent Transportation 
Systems

 Contract number:  218636

 Instrument:  CSA - CA

 Total cost:  947.915 €

 EU contribution:  947.915 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.05.2009

 Ending date:  30.04.2011

 Duration:  24 months

 Website:  http://www.conduits.eu

 Coordinator:  Mr. Maurizio Tomassini 

 Institute of Studies for the Integration of Systems (ISIS)

 Via Flaminia 21

 IT 00196 Rome

 E-mail:  mtomassini@isis-it.com

 Tel:  +39 06 3212655

 Fax:  +39 06 3213049

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  Imperial College London (ICL) UK

 Technical University of Munich (TUM) DE

 Israel Institute of Technology (Technion) IL

 Rome Mobility Agency (RMA) IT

 City of Paris - Department of roads and transportation (Paris) FR

  Istanbul Metropolitan Municipality - 
Department of Transportation (Istanbul) TR

  Administration de l'Équipement et des Déplacements/AED (Brussels Capital 
Region) BE

 City of Barcelona (BN) ES
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 State of the art - Background 

 Managing varying or seasonal transport 
demand in small communes, large agglom-
erations or between them requires compre-
hensive transport services planning, balanced 
use of the resources of alternative transport 
modes, transport system transparency and 
effi cient adaptation techniques of transport 
services to demand variations. The effects 
of varying or seasonal demand are so preva-
lent that nearly every sector in every coun-
try experiences them. For transport, these 
effects include infrastructure congestion, 
environmental pollution, increased travel 
times, accidents and low-quality services for 
passengers.

In the context of many research projects exe-
cuted in the past, a variety of R&D activities 
has been undertaken that resulted in systems, 
methodologies and techniques for intelligent 
demand management, traffi c control and pas-
senger information with the ultimate objective 
to make public transport systems and services 
more suitable to the transport demand profi les 
of European cities. Several research projects 
have been carried out within the context of 
Europe s RTD Framework Programmes that 
have addressed the concerned issues. How-
ever, little attention has been paid to the issues 
of mobility affected by transport demand vari-
ations in areas with seasonal peaks. 

 Objectives 

 DELTA addresses the problems and needs 
associated with passenger transport systems 
that face high and steep seasonal demand. 
The project will defi ne and validate intelligent 
mobility tools, practices and policy guidelines 
addressing the optimum management of sea-
sonal transport demand in areas with proven 
relevant problems.

The end result will take the form of a Deci-
sion Support Instrument composed of a set 
of roadmaps to help local transport or other 
agencies to apply actions, techniques and 
strategies able to minimise unnecessary pas-
senger trips, to create effi cient multimodal 
interfaces and synergies between the trans-
port means, and to maximise the use of their 
resources.

The tool will also furnish an ITS architec-
ture developed using FRAME, the European 
Framework for ITS, able to identify the main 
user needs and functions of a technological 
system based on ICT, which is able to sup-
port the actors in improving the effectiveness 
and effi ciency of public transport services and 
mobility management policies.

The development and promotion of the above 
results will be based on the results of previ-
ous R&D efforts, on a wide review in target 
cities, on selected feasibility studies, on effec-
tive networking at local and European level 
and on wide dissemination. DELTA will also 
contribute to the defi nition of future research 
needs and future EU policies in the concerned 
thematic areas. 

 Description of Work 

 The overall strategy to be followed in DELTA 
has been structured around the organisation 
of an effective and active coordination net-
work, as well as the defi nition and validation 
of the Decision Support Instrument (DSI) and 
its roadmaps.

The main activities contributing to this result 
are:
- Regional inventory and classifi cation
- Framework of Mobility Schemes
- Analysis of success and failure stories
- External research stakeholders' and local 

stakeholders' forums

 DELTA 
 Concerted coordination for the 
promotion of effi cient multimodal 
interfaces 
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- Establishment of a network of European tar-
get regions

- Validation studies in seven regions: Balearic 
Islands (ES), Aquitaine (FR), Öland (SW), 
Chalkidiki (GR), Ischia Island (IT), Logarska 
dolina (SI) and Lake Balaton (HU)

- Extensive dissemination and promotional 
actions.

The innovative character of DELTA will be 
demonstrated by gaining insight and uncov-
ering aspects that play a major role in the 
variation of transport demand in areas with 
seasonal peaks, by integrating the proposed 
solution factors with the variation of transport, 
by encouraging synergies and multimodality, 
and by giving the local stakeholders tools that 
will facilitate their plans and decision-making 
processes to smooth out the seasonal peaks 
and create a sustainable urban environment. 

 

Expected Results 

 DELTA's goals will be served through the 
implementation of several outcomes:
- A Decision Support Instrument to promote 

intelligent and sustainable mobility in areas 
with varying passenger transport demand;

- A detailed data and knowledge base of all 
the collected information;

- Classifi cation of regions in broad categories 
based on their profi les;

- Framework of Mobility Schemes, strategies 
and related measures;

- Handbook of Benchmarks for regions with 
varying and seasonal peak problems;

- External research stakeholders' forum that 
will identify critical benchmarks towards 
sustainable mobility and provide guidance 
and direction;

- Local stakeholders' forums in all seven par-
ticipating regions;

- Network of European regions that will foster 
experiences and best practice exchanges 
and ensure the transferability of the project's 
results;

- A research and policy document for the EU, 
based on the consolidated project's results;

- Extension to FRAME architecture focusing 
on areas characterised by varying and sea-
sonal peak problems.

In addition to the effective handling of the sea-
sonal traffi c peaks, other expected impacts 
include:
- Effi cient energy use in transport and 

increase of road safety;
- Provision of optimised transport systems 

and mobility services;
- Encouragement of collaboration and syner-

gies between organisations and regions in 
order to meet varying transport demand. 

DELTA project logo

©
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 Acronym:  DELTA

 Name of proposal:  Concerted coordination for the promotion of effi cient multimodal interfaces

 Contract number:  218486

 Instrument:  CSA – CA

 Total cost:  1 080 340 €

 EU contribution:  1 080 340 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2010

 Duration:  24 months

 Website:  http://www.delta-project.eu

 Coordinator:  Dr. Yannis Tyrinopoulos 

 Centre for Research and Technology Hellas

 Charilaou Thermi Road 60 361

 GR 57001 Thermi Thessaloniki

 E-mail:  ytyrin@certh.gr; certh@certh.gr;

 Tel:  +30 (0)2106 501 712

 Fax:  +30 (0)2310 498 257

 EC Offi cer:  Natascia Lai

 Partners:  Swedish National Road and Transport Research Institute SE

 Forschungsgesellschaft Mobilitat GmbH - Austrian Mobility Research AT

 Trivector Traffi c AB SE

 Budapest University of Technology and Economics HU

 BDO EOS Svetovanje d.o.o. SI

 Mizar Automazione S.p.A. IT

 Università degli Studi di Salerno IT

 Anatoliki S.A. Development Company GR

 Segura Durán Assessors S.A. ES

 Ente Autonomo Volturno Srl IT

 Municipality of Solčava SI

 Centre d'Études Techniques de l'Équipement du Sud Ouest FR
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 State of the art - Background 

 The bus is a very effi cient mode of transport: 
cheap, fl exible, able to operate in mixed traf-
fi c and easy to put into service without the 
need for any infrastructure except a depot 
and workshop. 

From an economic, environmental and social 
point of view, the bus still remains the most 
universal solution for a balanced and sustain-
able urban development:
- Buses' energy consumption per passenger/

km is one-third of that of a car;
- Only 5% of the CO 2  emissions generated by 

vehicles with internal combustion engines 
come from buses;

- The 50 largest bus network operators in 
Europe have 54,700 buses;

- The top fi ve bus manufacturers produce 
73% of Europe's buses (8,500 vehicles/ 
year);

- Passengers capacity: 120-150 (single-artic-
ulated buses);

- 80% of all public transport passengers 
worldwide are carried by bus.

Tremendous congestion due to the increased 
road space consumption of private motorised 
transport has a direct impact on bus opera-
tions: speed, service quality, reliability, energy 
consumption, economy and overall profi t-
ability. Buses' effi ciency and performance 
depend heavily on dedicated lanes and 

stops. The most advanced of such systems is 
known as 'bus rapid transit' (BRT). 

Through its 'system approach', EBSF looks 
beyond the vehicle technology and consid-
ers the bus system as a whole taking into 
account the vehicle, the infrastructure and the 
operations. 

 Objectives 

 Genuine innovations, mainly targeted on 
technical performance, have taken place in 
the fi eld of bus manufacturing over recent 
years. It is now time to raise the bus profi le 
and secure its identity by improving its image 
and perception. The aim is to capture the 
enthusiasm of politicians and users, thus 
encouraging the cultural change needed in 
European society to promote a greater sus-
tainable mobility.

The main goals of EBSF are:
- conceive and develop an innovative, high 

quality bus system, fully integrated to the 
urban environment that will demonstrate the 
full potential of a new generation of urban 
bus networks; 

- make a breakthrough design of vehicles, 
infrastructures and operations;

- improve the competitive position of the 
European bus manufacturers and operators 
by promoting the new concept known as 
'the European Bus System'.

EBSF is conceived as a driver to increase 
the attractiveness and raise the image of bus 
systems in urban areas, by means of devel-
oping new technologies for vehicles and infra-
structure in combination with operational best 
practices. The project will build upon state-
of-the-art clean vehicular technologies and 
concentrate on improving the bus system as 
a whole.

The development of a new generation of 
urban bus systems will stimulate European 
cities to deploy new bus lines making public 
transport more attractive. 

 EBSF 
 European Bus System of the Future 
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 Description of Work 

 The EBSF project is one of the largest surface 
transport R&D projects ever funded by the 
European Union with 46 partners and a total 
budget of around € 26 million.

The International Association of Public Trans-
port (UITP) is the project leader. UITP repre-
sents some 3,100 mobility actors from 90 
countries (www.uitp.org).

For the fi rst time, this project brings together 
the fi ve leading European bus manufacturers 
and 41 other partners, including transport 
operators and national transport associa-
tions, public transport authorities, the supply 
industry and research/consultancy.

Convinced by the necessity to urge the inno-
vation of urban bus public transport, EBSF 
partners have decided to join forces for four 
years. Their main objective is to defi ne a com-
mon standard of bus system applicable to 
the majority of European cities. Representing 
all the main bus stakeholders, EBSF part-
ners share their knowledge, expertise and 
ideas to boost the inevitable and needed bus 
revolution in design, technology and organi-
sation. Six major European cities – Bremer-
haven (DE), Budapest (HU), Gothenburg 
(SW), Madrid (ES), Rome (IT) and Rouen (FR) 
– will test and validate in operational condi-
tions innovative vehicles evolving in the urban 
environment. 

 Expected Results 

 EBSF will produce several outputs, mainly 
grouped into two main families: practical and 
theoretical deliverables. 

1. Practical output: technological develop-
ments and their integration

- European driver cockpit mock-up 
- Open IT architecture for vehicular 

applications 
- IT based predictive and adaptive energy 

management system 
- Open IT architecture for infrastructure appli-

cations (back-offi ce)
- Use cases: a combination of prototypes or 

demonstration vehicles will run in opera-
tional conditions to measure and calculate 
key performance indicators. The vehicles 
will be delivered for fi nal tests and verifi ca-
tion under operational conditions.

2. Theoretical deliverables: concepts, 
tools, simulations, specifi cations and 
recommendations 

- Users' needs collection (operators, authori-
ties, passengers) 

- Set of key performance indicators (KPIs)
- Software environment for the KPI 

assessment 
- System architecture defi nition
- System and sub-systems requirements
- Identifi cation of standardisation and harmo-

nisation potentials
- Methodology to develop city-integrated bus 

transport systems
- The EBSF Vision: common message from 

the consortium about an ideal bus system. 
Based on the results of the project, this 
booklet will be complemented in 2012 by a 
set of concrete recommendations for oper-
ators and authorities on how to implement 
attractive bus systems. 
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 Acronym:  EBSF

 Name of proposal:  European Bus System of the Future

 Contract number:  218647

 Instrument:  CP-IP

 Total cost:  26 314 098 €

 EU contribution:  15 810 606 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.09.2008

 Ending date:  31.08.2012

 Duration:  48 months

 Website:  http://www.ebsf.eu

 Coordinator:  Mr. Umberto Guida 

 International Association of Public Transport (UITP)

 Rue Sainte Marie 6

 BE 1080 Brussels

 E-mail:  umberto.guida@uitp.org

 Tel:  +32 (0)2 788 01 24

 Fax:  + 32 (0)2 663 66 23

 EC Offi cer:  Natascia Lai

 Partners:  D'Appolonia S.p.A. IT

 ACTIA S.A. FR

  Innovative Informatikanwendungen in Transport-, Verkehrs- und 
Leitsystemen GmbH DE

 ASSTRA – Associazione Trasporti IT

 Berends Consult DE

 BKV Ltd - Budapest Transport Closely Held Corporation HU

  Centre d'Études sur les Réseaux, les Transports, l'Urbanisme et 
les Constructions publiques (CERTU) FR

 Chalmers Tekniska Högskola AB SE

 Union des Transports Publics et Ferroviaires FR

 Consorcio Regional de Transportes de Madrid ES

 Tekia Consultores Tecnológicos S.L. ES

 EvoBus GmbH DE

 Fraunhofer-Gesellschaft zur Förderung der Angewandten Forschung e.V. DE

 Universidad Politécnica de Madrid ES

 Hübner Gummi- und Kunststoffe GmbH DE

 Iveco France S.A. FR

 FIT Consulting Srl IT

 Hogia Public Transport Systems AB SE

 Nantes Métropole - Communauté Urbaine de Nantes FR

 MAN Nutzfahrzeuge AG DE
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 University of Newcastle Upon Tyne UK

 PE International GmbH DE

 Régie Autonome des Transports Parisiens (RATP) FR

 Azienda Trasporti Verona Srl IT

 Regia Autonomă de Transport Bucureşti (RATB) RO

 Scania CV AB SE

 Vultron Trade American-Hungarian Developing and Trading Co. Ltd HU

 Institut national de recherche sur les transports et leur sécurité (INRETS) FR

 Société Régionale Wallonne du Transport BE

 Digigroup Srl IT

 Västtrafi k AB SE

 Trambus S.p.A. IT

 Verband Deutscher Verkehrsunternehmen e.V. (VDV) DE

 Azienda Trasporti Milanesi S.p.A. IT

 Volvo Technology AB SE

 Università degli Studi Roma Tre IT

 Verkehrsgesellschaft Bremerhaven AG DE

 Veolia Environnement Recherche et Innovation Snc FR

  Università degli Studi di Roma ‘La Sapienza’ - Dipartimento di Idraulica, 
Trasporti e Strade IT

 INEO Systrans FR

 Pilotfi sh Networks AB SE

 TIS.pt - Consultores em Transportes, Inovação e Sistemas S.A. PT

 Centro de Estudios e Investigaciones Tecnicas de Gipuzkoa ES

 Centro di Ricerche Fiat S.C.p.A. IT

 Koninklijk Nederlands Vervoer NL

  BIS Bremerhavener Gesellschaft fur Investitionsforderung und 
Stadtentwicklung mbH DE
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 State of the art - Background 

 The evolving emission legislation and increas-
ing fuel prices, accompanied by a global CO 2  
emission reduction request represent an 
extremely challenging demand for research 
and development within the transport sector. 
Known improvement measures of pollutant 
emissions usually accompany deterioration 
of engine effi ciency and vice versa, e.g. the 
NO x /fuel economy trade-off is well known for 
diesel engines. Therefore, the real challenge 
is to fi nd new compromises on the improved 
levels for both fuel consumption and pollutant 
emissions.

With this background, a hybrid electric vehicle 
is an excellent option for simultaneous reduc-
tion of fuel consumption and exhaust emis-
sions. Research efforts are needed to develop 
high-effi cient hybrid systems, including hybrid 
components such as the energy storage sys-
tem, the electric machine, power electronics 
and electric auxiliaries. Today, cost is consid-
ered as a major obstacle to the market intro-
duction of hybrid technologies in commercial 
vehicles. A hybrid system is more complex 
but offers possibilities to simultaneously 
improve on fuel consumption, emissions and 
driveability. 

 Objectives 

 The objectives of the HCV concept are to 
develop high-effi cient hybrid systems and 
components enabling mass market introduc-
tion. This will be achieved through a number 
of activities: 
- Cost reduction objective in this project cor-

responds to an average 40% decrease at 
powertrain level compared to early second-
generation hybrids.

- Develop and evaluate state-of-the-art aux-
iliary components for passenger comfort, 
chassis and powertrain functions. In order 
to achieve maximum effi ciency, the elec-
trical and thermal fl ows will be optimised 

from both hardware and control strategies 
perspectives.

- Exhaust emissions will be substantially 
improved during real-life driving conditions. 
Noise reductions will be demonstrated in full 
electric mode during take-off.

- A new innovative gearbox will improve 
driveability in the bus, since torque interrupt 
will be eliminated. Another strategy will be 
evaluated for the truck by optimising gear-
shifting synchronisation thereby reducing 
the torque interrupt period.

- The energy-storage modules will be based 
on a chemistry which has a low tendency for 
thermal run away. New models for the state 
of health of this new Li-Ion technology will 
be developed.

- For the bus, new lightweight materials will 
be used and evaluated for future use in 
commercial products.

- Development of cycles for certifi cation of 
hybrid vehicles will be performed. 

 Description of Work 

 There are four main clusters of activities:
- Early second-generation vehicles will be 

used by OEMs and a fl eet operator in real 
city environments in Europe and in rig 
tests (chassis dynamometer) together with 
non-hybrid reference vehicles. The hybrid 
vehicles will be used to communicate with 
customers and to create public awareness 
of hybrid technology in commercial trans-
port. Market obstacles to hybrid vehicles 
will be assembled and categorised through 
customer questionnaires and interviews.

- Common components, functionalities and 
communication standards will be devel-
oped for the energy-storage system and 
auxiliaries used in the two second-genera-
tion hybrid demonstrators. Auxiliaries and 
energy supply will be optimised for energy 
fl ow by suppliers and research institutes 
alongside the OEMs which should use the 
technology.

 HCV 
 Hybrid Commercial Vehicle 
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- Two advanced second-generation hybrid 
demonstrators – an 18-tonne city bus and a 
6-tonne distributor truck – will be developed 
and validated. The demonstrator vehicles 
will be tested in rigs (chassis dynamometer) 
and in real traffi c. The bus will be assessed 
by a large European bus traffi c operator. 
Relative product cost data, performance 
data (fuel consumption, noise, toxic emis-
sions) and drivability data will quantifi ed.

- The results from the demonstrators will be 
used to assess how well second-generation 
hybrid vehicles address market obstacles. 

 Expected Results 

 The expected impacts from the project aligns 
well with the targets of the work programme 
for 'New transport and mobility concepts':
- Increased acceptance and take-up of new 

urban transport solutions and technologies.

- More inclusive urban transport system with 
better access for all.

- Reduction of CO 2 , pollutant emissions 
and noise beyond compliance with EU 
legislation.

- Increased energy effi ciency by at least 20% 
in urban transport and improved transport 
safety.

- Proposals must ensure at least a neutral 
impact on climate change.

The HCV project aims to meet the expected 
impacts in the work programme listed above 
by making hybrid electric transport solutions 
more accepted and accessible. Fuel con-
sumption and global as well as local emis-
sions of substances and noise should be 
reduced. The HCV project will undoubtedly 
have a better-than-neutral impact on climate 
change. 

European locations where HCV vehicles will be demonstrated
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 Acronym:  HCV

 Name of proposal:  Hybrid Commercial Vehicle

 Contract number:  234019

 Instrument:  CP – IP

 Total cost:  17 686 346 €

 EU contribution:  9 928 503 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2010

 Ending date:  31.12.2013

 Duration:  48 months

 Coordinator:  Mr. Enhager Pontus 

 Volvo Technology AB

 Sven Hultins Gata 9d

 SE S-41288 Gothenburg

 E-mail:  pontus.enhager@volvo.com

 Tel:  +46(0)31 3227019

 EC Offi cer:  Maurizio Maggiore

 Partners:  ALTRA S.P.A. IT

  Österreichisches Forschungs- und Prüfzentrum Arsenal Ges.m.b.H – 
arsenal research AT

 AVL List GmbH AT

 Robert Bosch GmbH DE

 Aerosol & Particle Technology Lab. / Chemical Process Engineering

 Research Institute / Centre for Research and Technology Hellas GR

 Centro Ricerche FIAT S.C.p.A. IT

 DAF Trucks NV NL

 Danaher Motion AB SE

 DIMAC RED Srl IT

  Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo 
economico sostenibile IT

 IVECO S.p.A. IT

 Magna Steyr Fahrzeugtechnik AG & Co KG AT

 Università di Pisa IT

 IDMEC PT

 Solaris Bus & Coach S.A. PL

  Nederlandse Organisatie voor Toegepast 
Natuurwetenschappelijk Onderzoek NL

 Veolia Environnement recherche et innovation SNC FR
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 State of the art - Background 

 Recent years have seen the increasing suc-
cess of navigation technologies, fuelled by 
the booming market of retail personal navi-
gation systems. Anticipated technological 
development will increase the diffusion and 
acceptance of transportation services based 
on localisation technologies. Widespread dif-
fusion of novel info-mobility services promot-
ing multimodal transport will have a profound 
impact on citizens' lives across the EU in 
terms of:
- safety, as more than 40,000 people die on 

European roads each year with a cost to the 
European economy of approximately € 200 
billion p.a.; 

- effi ciency, as congestion costs an estimated 
1% of total EU GDP or € 100 billion p.a.;

- environmental sustainability, as transport 
accounts for 30% of total energy consump-
tion in the EU, with the vast majority being 
consumed by road transport.

i-Tour answers these issues by proposing an 
open-source infrastructure to provide interop-
erable real data and services on a variety of 
multimodal transport systems. i-Tour will also 
develop a prototype portal from which desk-
top and mobile users can fi nd and produce 
information on the transport system condi-
tions through user-friendly clients capable of 
delivering personalised routing for trips com-
bining different transport modes. Finally i-Tour 
will defi ne trusted, secure privacy schemes to 
ensure the highest level of protection of users' 
information. 

 I-TOUR 
 i-TOUR: intelligent Transport system 
for Optimized URban trips 

i-Tour software architecture
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 Objectives 

 The main science and technology objective of 
the project is made up of fi ve macro goals:
- development of a reliable and secure data 

collection approach capable of benefi ting 
from both measures of real-time conditions 
on public transport loads and information 
provided by the citizens. For this reason, a 
trust-based mechanism will be developed 
to ensure reliability of the uploaded content 
and accuracy of the consumed content, 
ensuring at the same time the highest level 
of privacy;

- development of a modular infrastructure 
based on standard open technologies that 
can be adopted by public transport provid-
ers to expose harmonised transport-related 
services;

- development of a personalised multimodal 
transport information system capable of 
providing tailored travel choices and capa-
ble of learning incrementally from the users' 
preferences;

- development of a user-friendly travel infor-
mation system, promoting sustainable 
travel choices based on multimodal public 
transport;

- an additional goal of i-Tour will therefore be 
the identifi cation of new business models 
based on real-time personalised LBS (loca-
tion-based services) of interest to urban 
travellers. 

 Description of Work 

 Additional to horizontal work packages (WP) 
dealing with assessment, dissemination, and 
exploitation and management, i-Tour has six 
research and technology development WPs: 

WP1 deals with defi ning the user and system 
requirements, and the system architecture. 

WP2: Provision of relevant data and services 
deployment: transport data is collected and 
integrated. New data acquisition technolo-
gies, necessary to validate the public trans-
port network load, are developed.

WP3: Multimodal transport systems, route 
fi nding and optimisation: the routing system is 
developed in order to process requests from 
mobile users according to the current system 
state and according to the specifi c users' 
profi le.

WP4: User-friendly travel information portal: 
the i-Tour portal is developed, including a 
desktop and a mobile system, which sup-
ports forms of interaction based on the use of 
natural language.

WP5: Trust, virtual communities, and privacy: 
ensures proper support for trust mechanisms, 
necessary to ensure suitable management of 
information coming from the client as well as 
the proper privacy schema.

WP6: Infrastructure deployment and plat-
form integration, where the i-Tour middleware 
services are developed, interfaced to existing 
legacy solutions and made interoperable. 

 Expected Results 

 The project will develop a service toolbox 
ready to be deployed by public transport pro-
viders, public administrations and companies 
to deliver intelligent, user-friendly mobility sys-
tems to citizens. The framework will be based 
on open-source technology and will include a 
set of services, necessary for access, distribu-
tion and processing of real-time data related 
to public transport. The toolbox will include 
a portal providing access to applications 
specifi cally designed to provide user-friendly 
interactive access to citizens, both in desktop 
and mobile scenarios. i-Tour will be available 
from a portal accessible through PCs as well 
as mobile devices (PDAs, smartphones, etc.) 
and will represent an interface to the mobility 
service infrastructure.

i-Tour moves a step further as citizens evolve 
from mere consumers of information to pro-
ducers of data-rich content according to a 
level of trust similar to that developed in virtual 
communities such as Wikipedia or Google 

The user group and the different transport modalities
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 Duration:  36 months
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 EC Offi cer:  Peter Crawley

 Partners:  Fondazione Graphitech IT

 University College London UK

 Technische Universiteit Eindhoven NL

 Magma Srl IT

  Fondazione per la Ricerca sulla Migrazione e sulla Integrazione 
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Earth. The multimodal travel information ser-
vices will be capable of generating personal-
ised travel information systems and learning 
incrementally from the users' choices.

The results of the project will be validated in 
a number of different real-life scenarios and 
combination of transport modes through 
the involvement of fi ve multimodal transport 
operators. 
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 State of the art - Background 

 European transport systems play a key role in 
the transportation of people and goods, and 
are essential for Europe's prosperity, being 
closely linked to economic growth. Despite 
the progress made in recent years in improv-
ing accessibility for all, it is estimated that 10 
to 20% of European citizens, including peo-
ple with disabilities and older people, are still 
experiencing barriers and reduced accessibil-
ity to transportation. These barriers can lead 
to a lack of opportunities and limited pos-
sibilities for employment, social and leisure 
integration, and full participation in society. 
People with luggage and people with children 
in prams are also facing barriers hampering 
their mobility. Furthermore, the demand for 
accessible transport will increase as a result 
of the rapid growth in the number and pro-
portion of older persons aged 60 years and 
above. 

The importance of ensuring accessible trans-
port systems for all is emphasised by the 
European Council (Revised European Social 
Charter, 1996), the UN Convention (2006) 
Article 9 and in the Mid-term review (2006) 
of the European Commission s White Paper 
on Transport  European Transport Policy for 
2010 . 

 Objectives 

 The overall objectives of MEDIATE contribute 
to the development of more inclusive urban 
transport systems with better access for 
all citizens. The MEDIATE project will assist 
public authorities and transport operators in 
achieving equality of access for all.

The operational objective of MEDIATE is to 
establish a common European methodology 
for measuring accessibility to transport by:
- establishing an overview of relevant ini-

tiatives and methodology describing and 
measuring accessibility to urban transport;

- identifying a set of common European indi-
cators for describing accessibility to urban 
transport;

- collecting examples of good practice from 
European cities;

- developing a self-assessment tool for meas-
uring accessibility to urban transport;

- establishing working groups involving Euro-
pean cities (local authorities and public 
transport operators) for exchange of infor-
mation among the stakeholders and the 
provision of relevant input to the project;

- creating an End-User Platform, which pro-
vides end-user experiences and input from 
a broad range of passenger groups that will 
continue beyond the lifespan of the project 

 Description of Work 

 The MEDIATE project will provide coordina-
tion for a wide range of actors and activities 
related to a more inclusive urban transport 
system, by developing a methodology for 
describing the accessibility of transport in 
Europe. The fi rst step is to defi ne the knowl-
edge base, by reviewing existing initiatives 
and methodological approaches that will lead 
to the development of a set of common indi-
cators for accessibility at European level. 

Examples of good practice will be collected, 
together with data supporting the indicators. 
The indicators and examples of good prac-
tice are input for the development of the self-
assessment tool. The self-assessment tool 
for measuring accessibility will provide valu-
able information on possible gaps and give 
an indication of the actual level of quality of 
accessibility. 

 MEDIATE 
 MEthodology for DescribIng the 
Accessibility of Transport in Europe 
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MEDIATE is characterised by a strong 
emphasis on user involvement. Stakeholders 
will participate through the membership of 
three groups:
- Expert group of 5-6 international experts;
- Working group of 20 European cities rep-

resented by transport authorities or public 
transport operators;

- End-User Platform of 10 organisations rep-
resenting people with disabilities and older 
people. 

 Expected Results 

 Developing an inclusive urban transport sys-
tem with better access for all citizens will have 
an impact on ensuring the human rights of all 
citizens by equal participation in employment, 
education and training, the community and 
social life. 

MEDIATE will assist public authorities and 
transport operators in achieving equality of 
access, by providing common indicators and 
a self-assessment tool for measuring accessi-
bility, making comparisons with good practice 
solutions and exchanging knowledge across 
Europe. 

Public authorities, transport operators, policy-
makers and other relevant stakeholders will 
be able to identify gaps and weaknesses, and 
develop strategies for making improvements. 
The self assessment tool will help cities and 
transport operators to identify where they are 
on the access scale (low level to high level of 
accessibility), and how much effort is required 
to reach a higher level of accessibility. 

Boarding a London bus
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 State of the art - Background 

 The European Urban Guided Transport sec-
tor (Lightrails, Metros, but also Tramways and 
Regional Commuter trains) is still character-
ized by a highly diversifi ed landscape of Safety 
Requirements, Safety Models, Responsibili-
ties and Roles, Safety Approval, Acceptance 
and Certifi cation Schemes.

While a certain convergence in architectures 
and systems can be observed (e.g. through 
MODURBAN but also through larger procure-
ments like OURAGAN in Paris or PPP-Refur-
bishments in London), the safety life cycle still 
differs from country to country and some-
times even within one country.

Furthermore, security items are considered to 
be more and more vital for the urban transport 
sector. In some cases these items are linked 
to the safety of the urban transport systems. 
In this context, safety is seen as everything 
dealing with the methods and techniques to 
avoid accidents. Security is concerned with 
protecting the people and the system from 
criminal acts.

In contrast to the Mainline Railway Domain, 
with European CENELEC Standards such 
as EN 50126, 50128 and 50129, European 
Research Projects and Networks have helped 
and are still helping to streamline and nor-
malize the safety sector. The urban guided 
transport sector was until today only partici-
pating in this normalization development in 
some aspects. In other respects, the urban 
situation is coming across even more dif-
fi cult challenges, which, for those ultimately 
responsible, the operators and industries, are 
rather increasing. 

 Objectives 

 While it appears diffi cult to justify the imple-
mentation of a Europe-wide authority interfer-
ing with the safety life cycle of urban projects, 

the central objective of all Work Packages of 
MODSAFE will be to yield Cross Acceptance 
of once proven and certifi ed technologies in 
one country to another country of the Euro-
pean Community. 

Only if a harmonized and accepted Hazards 
and Risk Analysis and a joint Safety Require-
ments/Safety Integrity Level Database are 
available and the roles of the safety team 
members (e.g. Independent Safety Assess-
ment) and the structure of Safety Cases/
Safety fi les are clearly delineated and har-
monized, the smooth cross acceptance of at 
least generic systems (and generic applica-
tions) appear feasible.

Furthermore, we intend to structure all Work 
Packages Deliverables and Outputs such 
that their future application by the respective 
industries is straightforward, simple to com-
prehend and modify so that in future, even for 
a fi rst certifi cation of a new technology, the 
efforts and manpower needs will be consider-
ably reduced. 

 Description of Work 

 WP1 Description of the State of the Art

Providing an overview of safety approaches 
to urban transport, which will integrate and 
address safety requirements needed for cop-
ing with the new technical, administrative, 
regulation and certifi cation arrangements.

WP2 MODSafe Hazard and Risk Analysis

Compilation of an agreed and harmonized 
Urban Guided Transport Hazards and Risk 
Analysis.

WP3 Hazard Control and Safety 
Response Analysis

The derived Preliminary Hazard Analysis from 
WP2 will help to identify safety measures 
to be taken to mitigate the resulting conse-
quences. These safety measures/functions 

 MODSAFE 
 Modular Urban Transport Safety and 
Security Analysis 
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will represent therefore one base of future 
cross acceptance schemes for generic 
architectures. 

WP4 Common Safety Requirements

The main objective of this work package is to 
provide a list of common safety requirements 
defi nitions.

WP5 Functional and Object oriented 
Safety Model

The main purpose of the Functional and 
Object Oriented Safety Model is to combine 
for the fi rst time beyond state-of-the-art not 
only potential Hazards, Safety Requirements 
and functions but link these elements to a 
generic functional and object structure of a 
Guided Transport System.

WP6 Safety Life Cycle Responsibilities

The objective of WP 6 is to identify common 
practices and/or similarities for the safety 
approval of guided urban transport systems 
in particular ATC-Systems by safety authori-
ties and other involved parties, throughout the 
different countries of European Union. On this 
basis a potential common procedure for build-
ing, assessing and approving the different 
safety fi les will be developed and proposed, 
bearing in mind the different responsibilities 
along the safety life cycle and the roles and 
authorizations of the different actors.

WP7 Acceptance, Approval, Certifi cation

The main objective of this work package is 
to develop a typical optimized frame for the 
AAC procedure based on elementary activity 
modules and on an analysis of current AAC 
procedures over Europe. Such typical opti-
mized frame would offer relevant authorities 
a common reference over Europe and there-
fore facilitate the creation of new urban rail 
systems.

WP8 Level of sophistication and rel-
evant technology of security surveillance 
systems

Identifi cation, categorization and assessment 
of relevant technologies for security surveil-
lance and prevention and for integration into 
an overall safety/security model. 

WP9 Global approach for integrated 
security needs

With the aim of building an integrated security 
model for guided transport in urban areas in 
the form of guiding principles, in a way com-
parable to the safety model. The work in this 
WP will stream on Security Risk Assessment 
and Security Planning. 

 Expected Results 

 see above 
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 State of the art - Background 

 The fi rst NICHES project facilitated the coor-
dination of research activities of academic 
institutions, industry, mobility operators and 
transport authorities. It identifi ed, examined 
and promoted 12 excellent, transferable inno-
vative transport concepts in four crucial the-
matic areas of sustainable urban transport: 
new seamless mobility services, innovative 
approaches in city logistics, new non-pollut-
ing and energy-effi cient vehicles, and innova-
tive demand management strategies.

Throughout the NICHES project, it became 
clear that a range of other innovative themes 
and niches have the potential to become 
crucial for sustainable urban transport. The 
project also identifi ed a signifi cant need for 
further guiding local authorities in taking 
up the challenge of actually integrating and 
implementing such innovative concepts in 
their urban transport policies. 

 Objectives 

 The mission of NICHES+ is to build on the 
success of the fi rst NICHES project by stimu-
lating a wide debate on innovative urban 
transport and mobility between relevant 
stakeholders from different sectors and dis-

ciplines across the EU and accession coun-
tries, in order to promote the most promising 
new urban transport concepts, initiatives and 
projects and transfer them from their current 
'niche' position to a mainstream urban trans-
port application.

The project will look into the specifi c needs 
and expectations of potential users and 
implementers, while exploring topical new 
themes and corresponding innovative con-
cepts to complete the picture. The project will 
also work directly with its main target group, 
i.e. local and regional authorities, to develop 
implementation scenarios for the integration 
of innovative concepts in existing urban trans-
port policies. This way, NICHES+ can help to 
fi nd answers to crucial questions relating to 
innovative and sustainable urban transport 
policy-making.

Throughout the project activities, NICHES+ 
will help to fi nd answers to the crucial ques-
tions of innovative urban policy making: 
'How can urban policy-makers move in an 
effi cient manner from the development of 
innovative mobility solutions to their practical 
implementation?'. 

 Description of Work 

 NICHES+ follows fi ve working steps:
- Selection of champion cities and innovative 

concepts
- Needs and expectations of potential users 

and implementers
- Reviewing the transferability of innovative 

concepts
- Research and policy recommendations
- Implementation scenarios and preparation 

of take-up

 NICHES+ 
 New and Innovative Concepts 
for Helping European transport 
Sustainability - Towards 
implementation 
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Four new themes, each with three innovative 
urban transport concepts, are studied and 
promoted within NICHES+. For each of the 
thematic areas, a working group of experts 
was set up to facilitate networking activities 
and provide expertise for the project. The fol-
lowing are some of the concepts explored:
- tailored traveller information for users with 

reduced mobility;
- innovative cycling facilities for intermodal 

interchanges;
- using environmental pollution data in traffi c 

management;
- group rapid transit.

To make the approach even more effec-
tive, seven champion cities were selected to 
work on establishing concrete implementa-
tion scenarios for innovative transport con-
cepts within their cities. These scenarios will 
address issues that relate to the concrete 
roll-out of the transport measures. Manage-
rial issues, stakeholder consultation, fi nanc-
ing and timeframes will be elaborated. The 
project provides technical advice and fi nancial 
support to these champion cities, which are: 
Artois-Gohelle (FR), Burgos (ES), Cork (IE), 
Daventry (UK), Skopje (MK), Trondheim (NO) 
and Worcester (UK). 

 Expected Results 

 The successive work steps of NICHES+ 
will generate in-depth knowledge of the 12 
selected innovative urban transport concepts 
in terms of: 
- the needs and expectations of their poten-

tial users and implementers; 
- the conditions for their successful imple-

mentation and the assessment of their 
transferability potential towards other local 
contexts;

- practical steps required to deploy the inno-
vative concepts;

- recommendations for further research;
- policy recommendations for the enhance-

ment of urban transport innovations with 
respect to development and uptake; 

- implementation scenarios for integrating 
selected concepts into the local transport 
policies of the seven champion cities.

NICHES+ will produce the following 
publications:
- Brochure on innovative urban transport 

concepts: attractive and concise overview 
of the 12 selected concepts;

- Effective guidance for cities: Twelve attrac-
tive brochures - 'policy notes' - that include 
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key information on how to successfully 
implement the selected urban transport 
innovations;

- Study-tour catalogue offering the possibility 
of site visits to cities where innovative con-
cepts have been implemented successfully 
and providing information on the concepts.

The project will also further extend the 
OSMOSE portal on urban transport innova-
tion, www.osmose-os.org 

 Acronym:  NICHES+

 Name of proposal:   New and Innovative Concepts for Helping European transport Sustainability 
- Towards implementation

 Contract number:  218504

 Instrument:  CSA – CA

 Total cost:  1 237 078 €

 EU contribution:  1 237 078 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.05.2008

 Ending date:  30.04.2011

 Duration:  36 months

 Website:  http://www.niches-transport.org

 Coordinator:  Ms. Karen Vancluysen 
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 Tel:  +32 (0)2 500 56 77
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 University of Southampton UK
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 State of the art - Background 

 Personal mobility vehicles

Few personal cars had been proposed and 
analysed at the time of writing the PICAV pro-
posal: see below. But in recent months, many 
personal concept cars have fl ourished con-
fi rming the topicality of the subject.
- Toyota Personal Mobility PM-01 (Japan) 
- SEGWAY HT (USA)
- MIT CITY CAR: The Smart Cities group at 

the MIT Media.

New mobility systems
- CyberMove/Cybercars 
- Brescia has a system for electric cars, 

where these are charged in a parking area 
near the station and can be hired for use in 
the city.

- La Rochelle has introduced a pooled car 
system using electric cars.

- Shopmobility in UK lends electric scooters 
and electric wheelchairs. 

The proposal presents a new mobility con-
cept for passengers ensuring accessibil-
ity for all in urban pedestrian environments. 
The concept addresses a new Personal Intel-
ligent City Accessible Vehicle PICAV) and a 
new transport system integrating a fl eet of 
PICAV units. 

The PICAV transport system aims to provide 
an effi cient and rational service in urban areas 
where traffi c is restricted. The PICAV appli-
cation fi elds are pedestrian areas, ‘shared 
space’ areas, pedestrian environments where 
conventional public transport services cannot 
operate because of the width and slope of the 
infrastructures, uneven pavements and inter-
actions with high pedestrian fl ows and indoor 
pedestrian areas (e.g. shopping malls). 

 Objectives 

 This proposal aims to develop a smart per-
sonal carrier system enabling ageing and dis-
abled people to move autonomously in urban 
environments, where public transport cannot 
go, thereby contributing to their full integration 
into society. The same personal carrier could 
offer a useful and currently lacking transport 
service to families with young children, and 
people whose movements are hampered by 
heavy or cumbersome objects.

A fl eet of PICAV will serve a specifi c urban 
zone as part of the urban mobility chain ena-
bling citizen mobility in the whole city area.

Ergonomics, comfort, stability, assisted driv-
ing, eco-sustainability, parking and mobility 
dexterity plus vehicle/infrastructures intelli-
gent networking are PICAV's main objectives. 
The innovative electrical vehicle will present 
new frame-suspension structure, new seating 
sub-assembly, and a new effi cient power sup-
ply module. Because of its small dimensions, 
tiny footprint, on-board intelligence and zero 
environmental impact the vehicle behaves 
almost like a pedestrian. 

 PICAV 
 Personal Intelligent City Accessible 
Vehicle System 

Early concept design of the PICAV vehicle
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The transport system will be produced as an 
on-demand system based on the car-sharing 
concept. To overcome the barriers of tradi-
tional car-sharing systems, the following will 
be provided: instant access, open-ended res-
ervation, one-way trips and easy to fi nd. The 
single units are networked and can commu-
nicate with each other and city infrastructure. 

 Description of Work 

 In order to achieve the ambitious objectives, 
this initiative will focus on:

1 - A radical move towards clean energy-effi -
cient, safe and intelligent personal vehicles: 
a number of new concept vehicle modules 
(sub-assemblies), that are considered critical 
for the targeted elderly and limited mobility 
end-users and for the environment, are being 
developed and breakthrough solutions for the 
following modules are proposed:
- Ergonomic seat-module: for comfort and 

well-being of users
- Reactive suspension-module: for high 

safety of the vehicle 

- Clean effi cient power module: for green-
house emissions beyond the targets 
expressed in the Kyoto Protocol and Euro V

- Driving assistance module: for collision 
avoidance, parking in crowded roads 

- Body-embedded sensorial system: for safe 
behaviour within crowded pedestrian envi-
ronments through a suitable distribution and 
intelligent use of vision and tactile sensors

- Intelligent vehicle-infrastructure networking: 
for the proposed system, there is a need for 
an innovative dynamic networking design 
to be developed so that the vehicle can 
respond adequately to real-time changes in 
the network status. 

 Expected Results 

 The main results, as expected at the begin-
ning of the project, are listed as follows:
- Seat module: prototype; key features - 

reconfi gurable seat adaptable to elderly 
and disabled; target market - automotive 
industry.

- Mobile platform: prototype, key features - 
agile, mobility and stability, target market-
mobile robotics

PICAV system design and development, target users and demonstrators; application fi elds
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 Acronym:  PICAV

 Name of proposal:  Personal Intelligent City Accessible Vehicle System

 Contract number:  233776

 Instrument:  CF – FP

 Total cost:  3 938 757 €

 EU contribution:  2 797 050 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.08.2009

 Ending date:  30.06.2012

 Duration:  36 months

 Website:  http://www.picav.eu

 Coordinator:  Prof. Rezia Molfi no 

 Università degli Studi di Genova

 Via Balbi

 via Montallegro

 IT 16126 Genova

 E-mail:  molfi no@dimec.unige.it

 Tel:  +39 010 353 2842

 Fax:  +39 010 353 2298

 EC Offi cer:  Natascia Lai

 Partners:  Institut National de Recherche en Informatique et en Automatique FR

 University College London UK

 Università di Pisa IT

 Transportes Colectivos do Barreiro PT

 ZTS Vyskumno-Vyvojovy Ustav Kosice AS SK

 Mazel Ingenieros, Sociedad Anonima ES

- Pod & body: prototype, key features - 
accessibility, ergonomics, target market - 
automotive industry

- Power system: prototype, key features - 
effi ciency, target market - automotive indus-
try, mobile robotics

- Driver's assistant: software, key features - 
effi ciency, fast, target market - automotive 
industry

- HMI: prototype, key features - acceptance, 
easy to use, target market - automotive 
industry

- PICAV vehicle: prototype, key features - 
intelligent, safe, small, accessible for all, 
target market - tranport industry, urban 

mobility managers, exhibitions, outlets, pri-
vate managers

- PICAV system simulator: software, key fea-
tures - PICAV multi-agent model, planning 
and management, target market - sustain-
able transport authorities and info-mobility 
operators

- PICAV fl eet management: software, key 
features - service, effi cient use, target mar-
ket - public transport administrators; private 
managers of exhibitions and outlets.

Patents are foreseen to protect intellectual 
property rights for any result if it demonstrates 
to be innovative. 
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 State of the art - Background 

 The process of boarding rail vehicles consists 
of several connected steps: fi rst, passengers 
must get to the rail station. Next, they must 
get to the platform, fi nally, they must get from 
the platform to the rail vehicle. Once on the rail 
vehicle they must have an appropriate space 
to ride and access to various facilities. The 
process of alighting follows the same steps 
in reverse. The PubTrans4all project focuses 
on the third step: getting from the platform to 
the rail vehicle.

New rolling stock and infrastructure are 
generally accessible. The majority of new 
metro and light rail transit lines, for example, 
are accessible by level boarding. The main 
accessibility problem for rail transport opera-
tors is that many old trains, metro or tramway 
lines have signifi cant vertical differences (e.g. 
steps) and horizontal gaps between rolling 
stock and platform.

This problem is accentuated by the fact that 
rail rolling stock and infrastructure has a very 
long life. This means that operators will be 
using their current rolling stock for many more 
years and therefore, temporary solutions must 
be found until the fl eet can be replaced with 
modern fully accessible rolling stock. Another 
key problem is the fact that low fl oor vehi-
cle solutions do not work for some types of 
specialized vehicles, for example high speed 
trains. 

 Objectives 

 Pubtrans4all will develop a prototype vehicle-
based boarding assistance system (BAS) that 
can be built into new rail vehicles or retrofi tted 
into existing rail vehicles to improve acces-
sibility for all persons. PubTrans4all will help 
make existing public transport systems more 
accessible, improving service for everyone.

The PubTrans4all project's objective is to 
develop a standard boarding assistance 
system that can be used on many different 
types of rolling stock and infrastructures. The 
boarding assistance system will not simply be 
a device, but rather include contributing ele-
ments that make it possible to effectively use 
the device to access rail vehicles. The proto-
type will be developed by a multi-disciplinary 
consortium including users, public trans-
port operators, academic researchers and 
manufacturers.

As part of the process of developing the pro-
totype BAS, the project will survey state of 
the art accessibility devices and make rec-
ommendations for best practices in the use 
and operation of these existing devices. The 
project will include an extensive dissemina-
tion program designed to communicate study 
results widely, but also to help inform the 
general public and decision-makers about 
the importance and challenges in providing 
accessibility for all. 

 PUBTRANS4ALL 
 Public Transportation - Accessibility 
for All 
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 Description of Work 

 The PubTrans4all project consists of fi ve 
Work Packages (WPs) that will be completed 
over three years. The project's work plan is 
straightforward and simple: it combines an 
analysis of current research and operating 
practices (WP2) to develop recommendations 
for best practices and for development of a 
standardized system to provide accessibility 
to rail vehicles (WP3). Next, it uses these rec-
ommendations to develop a prototype stand-
ardized BAS and fi eld tests this prototype on 
an operating rail transport system (WP4).

The three research and technological devel-
opment (RTD) work packages (WP2, WP3 
and WP4) each focus on a single aspect of 
the project under the leadership of a work 
package leader. This structure ensures that 
each of the three elements are developed in a 
complete and timely manner. These elements 
will be coordinated through the participation 
of benefi ciaries in all three WPs and by the 
project coordinator through regular project 
management meetings/teleconferences.

The work plan structure is simple:

WP2 produces the initial data; WP3 uses this 
data to make recommendations for improving 
rail transport accessibility and to assist in the 
development of the BAS prototype; and WP4 
uses these recommendations to help develop 
the BAS prototype. 

 

Expected Results 

 Within each type of boarding assistance sys-
tems there are many different specifi c devices 
and practices employed in their use. Further-
more, there is also a huge variety of different 
infrastructure settings (e.g. platform types).

Given this wide variability the fi rst element of 
the PubTrans4all project consists of survey-
ing the main types of boarding assistance 
systems and developing best practice recom-
mendations for the selection and operation 
of BAS. The selection recommendations will 
be useful for rail operators who are seeking 
to deploy existing BAS to their systems. The 
operational recommendations will be use-
ful for all public transport companies using 
the different BAS. These recommendations 
will include a description of elements such 
as contrast marking on ramps, lifts, steps, 
handles, clear signing, suffi cient visual and 
tactile indicators and alternative information 
systems. The goal will be to develop stand-
ardized approaches that can be employed in 
all countries.

The second element of the PubTrans4all 
project is developing and testing a standard-
ized boarding assistance system. The BAS 
should make boarding and alighting easy, fast 
and comfortable for everyone. It is important 
to understand that the prototype BAS is a 
system, not simply a boarding device. There-
fore, the project does not consist simply of a 
BAS device in isolation, but rather the con-
sortium will also consider issues such as the 
locations and functions of rail car entrances, 
signs and markings that are clear and eas-
ily understandable, and safety for all users in 
all situations, both during normal use and in 
emergency situations. 
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 Acronym:  PUBTRANS4ALL

 Name of proposal:  Public Transportation - Accessibility for All

 Contract number:  233701

 Instrument:  CP – FP

 Total cost:  2 750 614 €

 EU contribution:  1 807 662 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  30.11.2012

 Duration:  39 months

 Website:  http://www.rabcon.eu/pubtrans4all

 Coordinator:  Mr. Reinhard Rodlauer

 Rodlauer Accessibility Business Consulting

 Hertha-Firnberg Straße 16/66

 -

 AT -1100 Vienna

 E-mail:  reinhard.rodlauer@rabcon.eu

 Tel:  +43 (0)66 461 741 79

 EC Offi cer:  Natascia Lai

 Partners:  Vienna University of Technology / Technische Universität Wien AT

 Faculty of Mechanical Engineering, University of Belgrade RS

 ÖBB-Personenverkehr AG AT

 Verkehrsbetriebe Karlsruhe GmbH DE

 Schweizerische Bundesbahnen CH

 National Railway Infrastructure Company BG

  MAV-START Bahnpersonenverkehrs AG (MÁV-START Vasúti 
Személyszállító Zrt.). HU

 MBB Liftsystems AG DE

 Bombardier Transportation GmbH DE

 Siemens Transportation Systems GmbH & CO KG AT

 Slovenske železnice d. o. o. SI

 BDZ Passenger Traffi c EOOD BG
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 State of the art - Background 

 The ultimate goal of the project is to improve 
the performance of transport systems made 
available to a wide and differentiated range of 
users in the framework of large events hosted 
by big cities.

Hosting a large event for a city is both a chal-
lenge and a big opportunity – an occasion 
to improve both the infrastructures (beyond 
the specifi cally dedicated ones) and services 
to bring the city to a higher level of effi ciency 
after the events.

The challenges come from the exceptional 
rise of resource allocation in a limited time 
due to the superimposition of the event's 
connected impacts over the normal functions 
of the city.

Transport is always the most complex, critical 
and sensitive sector implicated in the hosting 
of large events.

The most recent experiences have demon-
strated the crucial necessity for the Local 
Authorities to develop an integrated transport 
management system to monitor and control 
road traffi c, harmonizing public transport 
services with dedicated services, and deliv-
ering the appropriate information to support 
carrying out daily events smoothly by mini-
mizing and/or managing the onset of critical 
situations. To reach this objective, past expe-
rience has proved the effectiveness of ICT as 
supporting tools (currently identifi ed as ITS 
– Intelligent Transportation Systems) for the 
fulfi lment of the traffi c management functions. 

 Objectives 

 The project is set out to contribute to the 
achievement of the above general objectives 
by pursuing a twofold concrete aim:

- The identifi cation, design and implemen-
tation of demonstrators in selected sites 
(India, South Africa, London), where large 
events are planned within the timeframe of 
the project. These demonstrators will con-
centrate on specifi c applications, involving 
the innovative use of advanced technologies 
and solutions that are expected to contrib-
ute to increasing the level of performance 
of transport services in all or most of the 
targeted performance dimensions, together 
with the appropriate level of security.

- The design, production and testing of an 
integrated handbook to support all players 
involved in the organisation and implemen-
tation of transport services for large events. 
In a strongly integrated approach, the dem-
onstrators will produce original evidence 
feeding directly into the handbook prepara-
tion, while the handbook will help guiding 
the demonstrations and ensuring that these 
are designed and developed in accordance 
with sound, general principles, technologi-
cal choices and organisational instruments. 
The demonstrators will inevitably be limited 
to specifi c – though meaningful and impor-
tant – application areas, whereas the hand-
book will be comprehensive in addressing 
the full range of possible applications. 

 Description of Work 

 The overall functional approach of the STA-
DIUM project is illustrated by the enclosed 
diagram. Its workplan is organized in WPs.

WP2 includes the state of the art and the user 
needs of past, current and future large events. 
WP3 will develop a Handbook to provide ITS 
guideline solutions for the management of 
the mobility in view of large events. WP4 will 
take care of the design of the demonstrators 
taking the outputs provided by WP2. Design 

 STADIUM 
 Smart Transport Applications 
Designed for Large Events with 
Impacts on Urban Mobility 
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will follow the adoption of the FRAME refer-
ence architecture from the top conceptual 
model down to component specifi cations, 
and defi ne the main activities required for 
the successive Demonstrators' Implementa-
tion (WP5a,b,c). WP5a will deal with the DRT 
demonstration in SA during the 2010 FIFA 
World Cup. 

WP5b will execute the Delhi Demonstration at 
the Commonwealth Games 2010, testing the 
applications of planning, fl eet real time man-
agement and infomobility on mobile devices.

WP5c will execute the London Demonstra-
tion at Summer Olympics in 2012 focusing 
on visual scene analysis tools to support the 
monitoring of both passenger and vehicle 
congestion. WP6 will deal with the evalua-
tion components of the project. Finally, WP7 
represents the dissemination and exploitation 
components of the project. It aims to estab-
lish the project as a reference among inter-

ested cities and international organisations 
and associations involved in organising large 
events. 

 Expected Results 

 The handbook proposed by STADIUM will 
give an adequate guideline to all public entities 
to gain knowledge of needs and requirements 
for big event transport systems. The guide-
lines will support public authorities as well as 
Local Organizing Committees to save time on 
the transfer of knowledge of "big event basics" 
and to start the planning and implementation 
phase directly from a higher common level. 
Rules, processes and principles of operation 
of any big event are common in any host city. 
Therefore – due to the handbook summariz-
ing these principles – local authorities will be 
able to prepare strategies designed to imple-
ment a useful tool to manage multiple venue 
transport service networks, years in advance. 
A long term implementation phase gives the 

Past
events

Present
events

Future
events

Monitoring
Pres.

ITS
Appraisal

SoA UNA

REQUIREM.

Demos
design

Demos
Implement

Demos
Evaluation

Handbook
1° release

Handbook
2° release

Diss. &
Expl.

Assess.
Pres.

Assess.
Eval.

STADIUM functional apprach
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 Acronym:  STADIUM

 Name of proposal:   Smart Transport Applications Designed for Large Events with Impacts on 
Urban Mobility

 Contract number:  234127

 Instrument:  CP – FP

 Total cost:  6 246 823 €

 EU contribution:  3 998 820 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.05.2009

 Ending date:  30.04.2013

 Duration:  48 months

 Website:  http://http/www.stadium-project.eu

 Coordinator:  Mr. Maurizio Tomassini

 Istituto di Studi per l'integrazione dei Sistemi (ISIS)

 Via Flaminia 21

 IT 00196 Rome

 E-mail:  m.tomassini@isis-it.com

 Tel:  +39 06 321 265 5

 Fax:  +39 06 321 304 9

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  IMPACTS Europe FR

  European Road Transport Telematics Implementation Coordination scrl 
(ERTICO) BE

 Transport for London  UK

 Agenzia per la Mobilità del Comune di Roma Società per Azioni IT

 NEA Transport research and training NL

 THETIS S.p.A. IT

 Mizar Automazione SpA IT

 Pluservice srl IT

  POLIS - Promotion of Operational Links with Integrated Services, 
Association Internationale BE

 Technische Universität Berlin DE

 MultiMedia InnoVation ZA

 SAHA International (South Africa) (Pty) Ltd ZA

 Society of Indian Automobile Manufacturers (SIAM) IN

 Ashok Leyland Limited, Telematics Business Unit IN

 Council for Scientifi c and Industrial Research - CSIR (South Africa) ZA

 

opportunity to make careful decisions on 
any investment for intelligent transport man-
agement systems. Sustainable investment 
strategies can be studied, to render budget 
impacts on ITS/vehicles/infrastructure suit-

able for the big event as well as for the future 
improvement of the ordinary transport man-
agement systems of the host city, in a way 
that is careful to minimize the impacts on the 
deployed transport system. 
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 State of the art - Background 

 Historically, in almost all African countries, the 
need to establish a public transportation sys-
tem for the mobility of populations has been 
manifested very early, often even before the 
countries gained their independence. States 
sought to create state-owned and parastatal 
companies with large buses in line with a 
"modern" and Western defi nition of public 
transport. However, a classic pattern of popu-
lation growth coupled with uncontrolled urban 
sprawl has occurred almost everywhere, with 
the offi cial companies unable to meet this 
demand. The already existing traditional infor-
mal sector, neglected by the public authori-
ties, gained momentum by supplementing 
the services of the formal structure and later 
by competing with it. Consequently, most of 
the formal public transport companies cre-
ated around the time of African countries' 
independences went into bankruptcy. As a 
result, today the African public transport sec-
tor is largely dominated by the informal sector, 
which is a source of many dysfunctions to the 
transport systems, such as congestion, air 
pollution and road accidents, which are sig-
nifi cantly costly for the community.

This situation might be worsened by the fact 
that the majority of Sub-Saharan African inhab-
itants are expected to live in urban areas by 
2025. It is therefore imperative that measures 
be conceived and applied to anticipate these 
major urban mobility challenges, otherwise the 
precarious socio-economic balance of the Afri-
can metropolises might again be affected.

It is now unanimously acknowledged that 
such population access to sustainable mobil-
ity cannot take place without the implemen-
tation of proactive policies in favour of public 
transport development.

It is in this context that the Trans-Africa project 
has been conceived and started on 1 June 
2008, led for two years by the International 
Association of Public Transport (UITP) and the 

African Association of Public Transport (UATP) 
with the fi nancial support of the European 
Commission. 

 Objectives 

 The overall objective of the Trans-Africa 
project is to point out the benefi ts of public 
transport as a means of poverty alleviation 
which might entail a better economic compet-
itiveness of the Sub-Saharan Africa countries. 

Its specifi c objectives are to: 
- Research the impact of public transport in 

African cities in order to use the fi ndings 
to organise strategic support actions to 
increase awareness and build support from 
the political decision-takers and interna-
tional donor agencies.

- Defi ne the technical specifi cations for public 
transport vehicles to be operated in Africa, 
in order to facilitate and speed up the devel-
opment and production process and reduce 
delivery times and prices. 

 Description of Work 

 Work Package 1: State-of-the-art 

With the help of a survey covering a wide 
range of actors in public transport in sub-
Saharan Africa, this fi rst part leads to an over-
view of the state-of-the-art organisation and 
operation of public transport services on the 
continent. 

Furthermore, as an introductory part to the 
assessment of the technical specifi cations 
of the African bus, this state-of-the-art also 
reports the main hindrances to the proper 
technical functioning of buses in Africa.

Work Package 2: Strategic Research 
Assessment

This second work package fi rstly deals with 
research for facts and indicators on an appro-
priate sample of African cities which may 
enable the assessment of the sector's impact 
on the economy and the society in Africa. This 

 TRANS-AFRICA 
 Promoting Public Transport in Africa 
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work package, in its second part, will also 
lead to the gathering of practical information 
on the technical standards to be considered 
for the delivery of vehicles for operation in 
Africa with regard to specifi c diffi cult operat-
ing conditions. The output will be collated in 
a handbook of technical specifi cations for 
public transport vehicles in Africa, which may 
be used by operators as a basis for future dis-
cussions with manufacturers. 

Work Package 3: Research road map

The third work package will defi ne the next 
steps for future research avenues in the 
public transport fi eld in Africa, identifying the 
main hot topics to be addressed in short and 
medium terms, such as the formalization of 
informal public transport, the opportunity to 
disseminate "light BRTs" throughout the con-
tinent and some practical guidelines and tools 
to integrate public transport development and 
land planning. 

Work Package 4: Dissemination

Through the channel of the media, participa-
tion in events, and offi cial visits to institutions, 
this work package intends to spread and dis-
tribute the project fi ndings and contribute to 
raise awareness on African public transport 
issues among the international and African 
decision-makers. 

 Expected Results 

 The key outcomes expected at the end of the 
project are:
- an overview of public transport in Sub-

Saharan Africa 
- a booklet assessing some "best practices" 

in various African public transport networks, 
sustained by clear performance facts and 
indicators, to be used for advocacy in favour 
of public transport 

- a technical specifi cations book for the con-
ception of an "African" bus, fi tting the par-
ticular and diffi cult operational conditions on 
the continent

- the identifi cation of avenues for future 
research projects able to tackle the key 
issues in African public transport 

With its fi ndings, the project s aim is to foster 
the development of signifi cant national poli-
cies in favour of public transport in Africa. 

WP1 - State-of-the-art

WP2 - Strategic Research Assessment

WP4 - Dissemination

WP3 - Research Roadmap

T1.1 Institutional
Conditions

T1.2 Operational
Conditions

T2.1 Fact Finding for
Support Actions

T2.2 Technical
Specification

T2.2 Technical
Specification

T2.2 Technical
Specification

T2.2 Technical
Specification

WP5 - Management

Project structure
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 Acronym:  TRANS-AFRICA

 Name of proposal:  Promoting Public Transport in Africa

 Contract number:  218225

 Instrument:  CSA – SA

 Total cost:  399 697 €

 EU contribution:  399 697 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.06.2008

 Ending date:  31.05.2010

 Duration:  24 months

 Website:  http://www.uitp.org/transafrica

 Coordinator:  Mr. Tony Dufays

 Union Internationale des Transports Publics - UITP

 Rue Sainte Marie, 6

 BE 1080 Brussels

 E-mail:  tony.dufays@uitp.org

 Tel:  +32 (0)2 6736 100

 Fax:  +32 (0)2 6601 072

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  Union Africaine des Transports Publics - UATP CI
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 State of the art - Background 

 Although urban mobility involves the move-
ment of both people and goods in most cities, 
those who are responsible for urban transport 
policy and planning have historically paid 
more attention to the movement of people 
and less attention to the movement of goods.

As Ogden(1992) states, the "explicit consid-
eration of urban goods movements has the 
potential to contribute in a useful and posi-
tive way to achieving both the goals of urban 
transport and some of the broader goals of 
urban policy and planning".

As acknowledged on the EC Thematic Strat-
egy on Urban Environment, urban freight rep-
resents typically between 20% and 25% of 
road space use, contributing to between 10% 
and 20% of urban road traffi c. This clearly 
highlights how indispensable urban freight is 
for the economy of the cities, but also how it 
may signifi cantly affect the attractiveness and 
quality of life in urban areas. At the EU level, a 
set of different projects have been dedicated 
to urban logistics development, such as City-

Freight, Mosca, eDrul and Fideus. The inte-
grating role of the Bestufs I and II thematic 
networks should also be mentioned.

TURBLOG_WW is designed from a comple-
mentary perspective for the work that is being 
promoted at EU level by addressing urban 
logistics from a wider, geographical perspec-
tive, focusing upon a worldwide level in gen-
eral, and on Brazil and Peru in particular. 

 Objectives 

 The main goal of TURBLOG_WW is to extend, 
expand and transfer the existing knowledge 
to other countries and thus effectively con-
tribute to the overall objective of extending 
the research and knowledge dissemination 
between the EU and Latin America.

The project has the following main strategic 
objectives:
- facilitate the establishment of personal con-

nections and the widening of contact net-
works in the fi eld of urban logistics; 

- establish an international forum of individual 
experts on urban logistics, with a particular 
focus on Latin America;

- promote that forum from a consensus-
based approach for the assessment and 
validation of concepts, projects, tools and 
policies, in particular on the technologi-
cal and economic solutions for sustainable 
urban logistics schemes;

- identify, describe and disseminate best 
practices, success criteria and bottlenecks 
with respect to the movement of goods in 
urban areas;

- establish a research road map, looking 
forward to the transferability of practices 
between the EU and Latin America (Brazil 
and Peru);

 TURBLOG_WW 
 Transferability of urban logistic 
concepts and practices from 
a worldwide perspective 
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- develop recommendations to ensure the 
compatibility and convergence between 
tools and mechanisms for policy support;

- disseminate project results and encourage 
their uptake by the different stakeholders;

- widely contribute to sustainable urban 
mobility and enrich the debate on the green 
paper for urban mobility and freight action 
plans. 

 Description of Work 

 The project will act as a coordination platform, 
gathering experiences so as to identify, gen-
erate and assess best practice solutions on 
urban freight initiatives by conducting a set 
of case studies, which will be undertaken to 
identify best practices and assess the lasting 
effects and impacts of previous projects and 
tools, and to compare experiences between 
Europe, Latin America, Asia and Africa. Work-
shops and site visits will also be promoted, 
so as to facilitate the exchange of information, 
raise awareness, disseminate and assess the 
potential to transfer, and to promote research 
results at the national, European and inter-
continental levels.

TURBLOG_WW is organised along the fol-
lowing work packages (WP):
- Network coordination (WP7);
- Selected case studies (WP3);
- Business concepts and business models 

(WP2);
- Transferability (WP4);
- Urban logistic guidelines (WP1);
- Thematic workshops (WPs 1-4);
- Overall dissemination activities (WPs 5-6).

The picture highlights the general approach 
of TURBLOG_WW and shows how the seven 
work packages of the project are linked. 

 Expected Results 

 The overall result of TURBLOG_WW and 
its role in EU research is the combination of 
past urban logistics experiences and their 
analysis, then extracting and disseminating 
valuable information, supporting ongoing and 
future related initiatives, and contributing to 
their transferability to Brazilian and Peruvian 
contexts (and thus to other Latin American 
countries.

TIS.pt

TIS.pt

TECHNICAL ACTIVITIES

DISSEMINATION ACTIVITIES

WP7 -Coordination and
Management

WP1 - Urban logistic
framework setting

WP2 - Business 
models

(new concept)

WP4 - Transferability
guidelines &

validation

WP5 -Urban
logistics guidelines

WP6 - Exploitation
and dissemination

WP3 - Selected
cases assessment

THEMATIC
WORKSHOPS

PROJECT
GROUP

DISSEMINATION
GROUP

NEA

NEA

BHTRANS

INOVA
MAIS

ITS

European
commission

Ministry of cities
/ SEMOB (Brazil)

Ministerio de
Vivienda
Urbanismo (Peru)

Institute of City
Logistics

OECD / ITF

POLIS /
EUROCITIES

European Initiatives
(Civitas, BESTUFS,
STAR, others)

Local Authorities

Logistic operators

City planners

End users

General approach of TURBLOG_WW
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 Acronym:  TURBLOG_WW

 Name of proposal:   Transferability of urban logistic concepts and practices from a worldwide 
perspective

 Contract number:  234061

 Instrument:  CSA – CA

 Total cost:  1 193 751 €

 EU contribution:  873 386 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.10.2009

 Ending date:  30.09.2011

 Duration:  24 months

 Website:  http://turblog.eu

 Coordinator:  Prof. Rosário Macário 

 TIS.PT, Consultores em Transportes, Inovação e Sistemas, S.A.

 Av Marques de Tomar - 35 - 6

 PT 1050-153 Lisbon

 E-mail:  daniela.carvalho@tis.pt

 Tel:  +351 (0)213504400

 Fax:  +351 (0)213504401

 EC Offi cer:  Natascia Lai

 Partners:  NEA Transport Research and Training NL

 University of Leeds UK

 Inovamais SA PT

 Empresa de Transportes e Trânsito de Belo Horizonte S.A. BR

  Universidad Nacional de Ingenieria - Plataforma Tecnológica Transporte 
Logistica y Movilidad PE

 TIS.BR, Consultores em Transportes, Inovação e Sistemas Ltda BR

 

The potential impact to be generated 
from TURBLOG_WW is along three main 
dimensions:
- impacts in relation to the work programme 

objectives;
- impacts in relation to policy goals (thus 

coherence with Community policies);
- impacts resulting from co-operating with 

third countries. 

The fi rst group of impacts refers to the direct 
answer to the cascade of objectives from the 
Seventh Framework Programme co-opera-
tion programme.

The second group refers to the more general 
and indirect impacts that the project could 
generate. These are on sustainability, effi -
ciency and performance, quality, pollution, 
energy consumption and safety.

The third set of impacts refers to the extension 
of EU infl uences to other parts of the world. 
The project will also support the European 
policy goals to make all modes more envi-
ronmentally friendly, safer and more energy 
effi cient. It is expected that TURBLOG_WW 
will provide a signifi cant contribution towards 
the freight action plan and the green paper on 
urban mobility. 
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 State of the art - Background 

 Cities face increasing demand on their trans-
port systems, especially in developing regions 
with growing populations and car ownership. 
Coupled with heavy infrastructure investment, 
strategic mobility management is becom-
ing the most important tool for meeting the 
demand. To achieve effi cient mobility man-
agement, huge amount of information on the 
usage of the transport network is needed. 
Currently, traditional methods (such as road-
side units to collect traffi c data) and new 
methods (probe vehicles) have been used to 
collect traffi c data. However, integration of 
such data is essential in order to support sus-
tainable long-term planning and short-term 
proactive and reactive management of the 
transport network. 

It is often the case that information from one 
transport mode cannot be used by other 
transport and traffi c operators. Moreover, dif-
ferent transport authorities share neither real-
time nor historical information even though the 
sharing has a potential to enhance effi ciency 
of overall urban mobility. With fast develop-
ment of technologies, new data sources and 
new media to disseminate information are 
emerging. Integration of new data sources 
and new services is a challenge to existing 
data management strategies. 

The VIAJEO project addresses the above 
problems by bringing together various stake-
holders to design, implement, and demon-
strate an open platform to enhance effi ciency 
of overall urban mobility. The project will 
implement and demonstrate the open plat-
form in a number of carefully selected cities in 
Europe, China and Brazil. 

 

Objectives 

 The global objective of VIAJEO is to design, 
demonstrate and validate an open platform to 
share and process data from different sources 
in order to: 
- support transport operations, planning and 

a wide range of traveller information services
- integrate and manage different sources of 

traffi c data, including fl oating vehicle and 
fi xed detector collection methods

- deliver dynamic language-independent 
traffi c and traveller information services for 
end-users

- deliver a solution for integrated traveller 
services including cross-modal journey 
planning covering motorised modes and 
non-motorised modes i.e. walking and 
cycling, dynamic route guidance, effective 
payment access and improved personal 
mobility, etc.

- provide adaptable data exchange and serv-
ice interfaces to connect a variety of entities 
needed for the mobility services. 

 Description of Work 

 With four different sites and the development 
work necessary, a wide range of activities 
need to be carried out in VIAJEO, many of 
which are interrelated and need to be har-
monised. To ensure that this complexity is 
addressed, a matrix work package structure 
has been created. 

Work Packages (WP) 1 through 5 and 8 are 
horizontal. 
- WP1 is mainly concerned with the project 

coordination.
- WP2 gathers information on the current 

status and planned developments for traf-
fi c and transport data, identifi es the require-
ments of local transport planners and 
authorities for overall traffi c and transport 

 VIAJEO 
 International Demonstrations 
of Platform for Transport Planning 
and Travel Information 
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planning and management, specifi es the 
needs of end users for personalised redeliv-
ery of traffi c information. 

- WP3 develops architecture of the common 
platform, consisting of design of the com-
mon functionalities of the platform, defi nition 
of the interfaces for distribution of informa-
tion and development of recommendation 
for implementation of the platform for each 
demo city. 

- WP4 designs and implements the open 
platform to each of the demo cities. Coor-
dination is required of WP4 activities with 
each demo city including a defi nition of 
common methodologies, development of 
modules and services which are ready for 
integration and demonstration in the demo 
cities. 

- WP5 is mainly concerned with validation 
and impact assessment. The validation 
focuses on the assessment of the social 
and environmental impacts of the project 
and the evaluation of the acceptance of 
European technology and potential for fur-
ther market development. 

Because of the geographical spread of VIA-
JEO and the number of partners involved, the 
development work for the different cities has 
been concentrated in vertical WPs as listed 
below:
- WP6.1 Athens Site Preparation 
- WP6.2 San Paulo Site Preparation
- WP6.3 Beijing Site Preparation
- WP6.4 Shanghai Site Preparation

,After the development work has been com-
pleted, demonstrations will be held at the dif-
ferent sites, this will be done in:
- WP7.1 Athens Site Demonstration 
- WP7.2 San Paulo Site Demonstration
- WP7.3 Beijing Site Demonstration
- WP7.4 Shanghai Site Demonstration 

 Expected Results 

 The major deliverables of the project are:
- An complete and operational platform 

with interfaces to a wide range of mobility 
services 

- Implemented and validated platform in the 
four demo cities

- New data collection and processing tools 
for transport planner and traffi c operation 
and a wide range of traveller information 
services in the four demo cities supported 
by the open platforms 

Expected social and environment impacts 
are:
- Increased acceptance and take up of new 

urban transport solutions and technologies
- More inclusive urban transport system with 

better access for all
- Reduction of green house gases, pollution 

and noise by implementation of more sus-
tainable transport planning and improve-
ment of urban network effi ciency 

- Increased energy effi ciency in urban net-
work and improved transport safety 
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 Acronym:  VIAJEO

 Name of proposal:   International Demonstrations of Platform for Transport Planning and Travel 
Information

 Contract number:  233745

 Instrument:  CP – FP

 Total cost:  6 101 713 €

 EU contribution:  3 600 000 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  30.08.2012

 Duration:  36 months

 Website:  http://www.viajeo.eu

 Coordinator:  Dr. Yanying Li

  European Road Transport Telematics Implementation Coordination scrl 
(ERTICO)

 326 avenue Louise

 Brussels

 BE B-1050 Brussels

 E-mail:  y.li@mail.ertico.com

 Tel:  +3224000737

 Fax:  +3224000701

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  Associação Brasileira de Engenharia BR

 Beijing Transportation Research Center CN

 Center for Research and Technology Hellas GR

 Centre d'études pour les réseaux FR

 Deutsches Zentrum für Luft- und Raumfahrt (DLR) DE

 Intelligent Traffi c & Travel Information GR

 KeyResearch ApS DK

 Meta System S.p.A IT

 Mizar Authomazione SPA IT

 Plannung Transport Verkehr AG (PTV) DE

 Research Institute of Highway, Minsitry of Communications, China CN

 Groupement ITS-JU FR

 T-Systems P.R. China Ltd. CN

 THETIS S.p.A. IT

 Altea Italia, Srl IT

 Magneti Marelli S.p.A. IT

 ANCO S.A. Agencies, Commerce & Industry GR

 Thales Software Systems (Shanghai) Co., CN

 Shanghai City Comprehensive Transportation CN

 Beijing Public Transport Holdings, Ltd. CN
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 State of the art - Background 

 Powered Two Wheeler (PTW) users are overly 
involved in serious and fatal crashes. Between 
2002 and 2008, PTW deaths increased from 
11.3% to almost 18% as a proportion of the 
total number of road deaths in European 
countries. 

The number of PTWs on European roads has 
more than doubled over the last two decades.

The recent MAIDS (Motorcycle Accident In-
Depth Study) study of PTW crashes in Europe 
found that behavioural and ergonomic issues 
were major contributing factors to PTW 
crashes. The majority of PTW crashes involve 
a collision with a car. The primary accident 
cause for PTW crashes is the failure of car 
drivers to perceive two-wheelers. The behav-
ioural and ergonomic factors contributing to 
accidents involving four wheeled vehicles 
have been studied for a long time through 
laboratory and simulator research, observa-
tional studies and, more recently, naturalistic 
driving studies, leading to countermeasures 
to reduce fatalities. There is no comparable 
research for powered two vehicles, and there 
is a lack of research tools, for example of 
motorcycle simulators to study motorcycle 
rider behaviour.

2-BE-SAFE designs and implements a broad-
ranging research program that produces fun-
damental knowledge on PTW rider behaviour 
and on interaction between PTW riders and 
other road users. The produced knowledge 
will be used to propose relevant counter-
measures to mitigate fatalities and injuries. 

 Objectives 

 The innovative program of research targeting 
the behavioural and ergonomic factors con-
tributing to motorcycle crashes focuses on 
the following scientifi c issues:
- the analysis of crash causes and human 

error

- achieving the world's fi rst naturalistic riding 
study involving instrumented PTWs

- the examination of PTW riders  perception 
and acceptance of risk

- the development of new research tools to 
support the research program, and in-depth 
research on the factors that underlie driver 
failures to see PTWs and their riders

- the development of recommendations for 
practical countermeasures for the enhance-
ment of PTW rider safety. 

 Description of Work 

 The strategy consists of conducting three 
innovative axes of research focusing on rid-
ers' behaviour and on rider-driver interactions. 
These topics of research in these three areas 
are derived from accidentology fi ndings, and 
are supported by research and activities in 
designing the required technological tools.

WP1 identifi es accident situations in which 
PTW riders are over-involved, and identifi es 
and characterises the behavioural "dysfunc-
tions", including human errors that underlie 
these crash types.

WP2, 3 and 5 involve studies designed to 
provide an in-depth understanding of PTW 
rider behaviour and performance, and rider-
driver interactions, in normal and emergency 
situations.

WP6 merges and distills the results from 
WP2, 3 and 5, analyses them and, using a 
systemic approach, produces guidelines and 
recommendations for the development of 
countermeasures.

WP4 designs the relevant tools and method-
ologies (instrumented vehicles, driving/riding 
simulators, videos) which are used in WP2, 
3 and 5. 

 2-BE-SAFE 
 2-Wheeler Behaviour and Safety 
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 Expected Results 

 2-BE-SAFE will be the fi rst study designed 
and implemented on a large-scale, integrated 
program of research on the behavioural and 
ergonomic factors that underlie PTW crashes. 
The countermeasures proposed will target 
the most critical safety problems identifi ed 
in the MAIDS project. The implementation 
of the countermeasures will have the great-
est impact possible on the reduction of road 
trauma for PTW riders. Specifi c recommenda-
tions will be made for improving PTW conspi-
cuity, and actual technologies for improving 
PTW complicity will be developed and tested. 

The most 'innovative technologies' will be 
six instrumented PTWs for naturalistic riding 
studies and two riding simulators which will 
be used to study rider behaviour and perform-
ance in both normal and emergency riding 
conditions. 

WP1
In-depth accident

analysis

WP3
Risk Awereness:

Socio-cultural analysis
of PTW Riders

WP5
In-depth behavioural

studies

WP7
Dissemination &

exploitation

WP4
Tools for studying

behaviours

WP2
Naturalistic driving

study

WP8
Project Management

WP6
Transversal analysis

and guidelines
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 Acronym:  2-BE-SAFE

 Name of proposal:  2-Wheeler Behaviour and Safety

 Contract number:  218703

 Instrument:  CP – FP

 Total cost:  5 287 545 €

 EU contribution:  3 800 000 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2011

 Duration:  36 months

 Website:  http://www.2besafe.eu

 Coordinator:  Mr. Stéphane Laporte

 Europe Recherche Transport

 c/o INRETS - Le Descartes 2

 2 rue de la Butte Verte

 FR 93166 Noisy le Grand Cedex

 E-mail:  stephane.laporte@ert-sas.fr

 Tel:  +33 (1)45 92 55 23

 Fax:  +33 (1)45 92 55 01

 EC Offi cer:  Ludger Rogge

 Partners:  Institut National de Recherche sur les Transports et leur Sécurité FR

  Centre Européen d'Études de Sécurité et d'Analyse des Risques 
C.E.E.S.A.R. FR

 Technische Universität Dresden DE

 Bundesanstalt für Straßenwesen DE

 Università degli Studi di Firenze IT

 Università degli Studi di Modena e Reggio Emilia IT

 Università degli Studi di Padova IT

 TRL Limited UK

 FACTUM Chaloupka & Risser OHG AT

 Österreichisches Forschungs- und Prüfzentrum Arsenal Ges.m.b.H. AT

 Kuratorium für Verkehrssicherheit - KFV AT

 Universiät Wien AT

 Centre for Research and Technology HELLAS GR

 National Technical University of Athens GR

 Institute of Communication and Computer Systems GR

 Epitropi Ereunon Panepistimiou Thessalias GR

 University of Thessaly GR

 Faculdade de Motoridade Humana PT

 Fndación CIDAUT ES

 Valtion Teknillinen Tutkimuskeskus FI
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 Centrum Dopravniho Vyzkumu v.v.i. CZ

 Federation of European Motorcyclist Associations BE

 Ben-Gurion University of the Negev IL

 Monash Unisersity AU

 Piaggio & C. SpA IT

 API SA FR

 The University of Nottingham UK
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 State of the art - Background 

 The development of adaptive safety sys-
tems addressing vehicle occupant protection 
requires the use of in-depth knowledge of 
various occupant features, specifi cally those 
related to the risk of injury. Whiplash associ-
ated disorders, so called whiplash injuries, 
resulting from car crashes, are a serious traffi c 
safety issue, resulting in over 4 billion € costs 
to European society. Yearly, more than 300 
000 European citizens suffer neck problems 
from these injuries and 15 000 result in long 
term consequences. All occupants in pas-
senger vehicles are at risk of sustaining whip-
lash injuries in a low severity crash. However, 
females are at a higher risk of these injuries 
than males. The difference in risk between 
the male the female part of the population is 
between 40-100%. This has been reported 
from epidemiological studies from all over 
the world since the end of the 1960s until 
today. Yet still, when assessing the vehicle 
safety the only available occupant model for 
these impact scenarios is an average male. 
Adaptive anti-whiplash systems need to be 
evaluated for their benefi ts both for males and 
females. If there are no improved protective 
systems, further rising costs for the European 
Society can be expected. 

 Objectives 

 The overall objective of ADSEAT is to improve 
seat design for reducing whiplash injury. The 
project will focus on innovative adaptive seat 
design that can be adjusted to provide ben-
efi t for both male and female occupants. 
By focusing project resources on the latter 
group, the infl uence of occupant sex and 
additional factors on whiplash injury risk will 
be established.

The aims of ADSEAT are:
- From the analysis of real-world data, to 

evaluate the effect of recently introduced 
whiplash systems for females and males 
and defi ne crash pulse characteristics rep-
resenting high and low risks for females and 
males

- From biological data, to specify the proper-
ties and dynamic response for a model of an 
average female for low severity impact

- To develop a computational model of an 
average female, in addition to the male 
model that already exists, for low severity 
testing 

- To use the developed computational model 
in the development of seat evaluation guide-
lines in order to provide enhanced neck 
injury protection from the seat. 

 Description of Work 

 ADSEAT facilitates both basic research in 
terms of creating new biomechanical knowl-
edge that needs to be considered to address 
the whiplash injury risk of females and applied 
research by development of a computational 
model of an average female dummy, seat 
evaluation guidelines and a process to evalu-
ate its benefi ts for both male and female car 
occupants.

The ADSEAT project is divided into fi ve tech-
nical Work Packages (WPs) with the objec-
tives to:
- analyse real world data (WP1) in order to
 i)  assess actual risk of female injury, 
 ii)  evaluate the effect of recently introduced 

whiplash systems for females and males, 
 iii)  defi ne crash pulse characteristics repre-

senting high and low risks for females and 
males, 

 iv)  carry out statistical evaluation of the infl u-
ence of anthropometric differences 

 ADSEAT 
 Adaptive Seat to Reduce Neck 
Injuries for Female and Male 
Occupants 
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- establish female biological data (WP2), in 
order to provide 

 i)  dynamic motion and acceleration data for 
evaluation of the computer model, 

 ii)  data on injury mechanisms, injury sites 
and risk assessment parameters, 

- develop computational models of an aver-
age female dummy (WP3) 

 i)  as a basis for dummy of an average female 
to serve as a design and test tool 

- establish injury criteria and thresholds for 
females (WP4)

- develop seat evaluation guidelines illus-
trating how whiplash protection can be 
achieved for a wider population using adap-
tive seat design (WP5) 

 Expected Results 

 The results of ADSEAT will contribute to the 
technological foundation in the area of bio-
mechanics of user diversity by providing 
dynamic response corridors of females from 

low severity rear impacts. These corridors will 
be used within the project as a basis for the 
development of the fi rst ever developed com-
putational model of an average female. With 
occupant models of both males and females 
the number of injuries caused in traffi c colli-
sions can be further reduced. In addition, 
seat evaluation guidelines and injury protec-
tion of current anti-whiplash systems will be 
illustrated.

The major deliverables from the ADSEAT 
project are:
- Real-world data that will form the under-

standing of the loading pattern correspond-
ing to injurious and non injurious cases for 
females and males. 

- The specifi ed geometry and mass distribu-
tion of an average female seated in a car 
seat.

- Dynamic response corridors of males and 
females.

WP6
Project management

WP7
Dissemination

WP4
Injury

criteria/thresholds

WP1
Real-world

data

WP5
Seat evaluation

guidelines

WP2
Biological tests

WP3
Computational modellig

T4.2

T3.2

T1.2
T1.1

T1.2
T1.1

T1.2
T1.1

T1.2
T1.1

T2.3
T2.2

T3.3
T3.2
T3.3

T2.1 T2.1
T2.3
T2.4

T4.3

Schematic description of how the various work packages in the project ADSEAT relate to each other and the output from 
the project. From work packages (WP) the results of various tasks (T) serve as input to activities in other WPs.
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 Acronym:  ADSEAT

 Name of proposal:  Adaptive Seat to Reduce Neck Injuries for Female and Male Occupants

 Contract number:  233904

 Instrument:  CP – FP

 Total cost:  3 129 734 €

 EU contribution:  2 498 877 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2009

 Ending date:  31.03.2013

 Duration:  42 months

 Website:  http://www.vti.se/ADSEAT

 Coordinator:  Dr. Astrid Linder

 Swedish Road and Transport Reserach Institute

 Box 8077

 SE SE-402 78 Göteborg

 E-mail:  astrid.linder@vti.se

 Tel:  +46 (0)31 750 26 03

 Fax:  +46 (0)31 22 72 75

 EC Offi cer:  Ludger Rogge

 Partners:  Chalmers Tekniska Högskola AB SE

 Ludwig-Maximilians-Universität München DE

 Folksam Ömsesidig Sakförsäkring SE

 Graz University of Technology AT

 Université de Strasbourg FR

 AGU Zürich (Arbeitsgruppe für Unfallmechanik) CH

 Loughborough University UK

 First Technologies Safety Systems Europe NL

 Fundación CIDAUT ES

 Volvo Car Corporation SE

 Faurecia Sièges d'Automobile FR

 

- A computational dummy model of an aver-
age female.

- The investigation of injury criteria and thresh-
olds addressing the differences between 
female and male responses.

- The formulation of seat evaluation guide-
lines and inclusion of these in a numerical 
illustrator with variable parameters. 
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 State of the art - Background 

 The project falls within the Activity 'Improving 
Safety and Security; Area: Integrated Safety 
and security for surface transport systems 
(Safety and Security by design)' in response 
to an FP7 call for SUSTAINABLE SURFACE 
TRANSPORT. 

The industry is constantly facing design chal-
lenges in maintaining reliability while intro-
ducing new technologies and materials to 
components and consumer products. A 
major issue for the industry is the safety of 
transport systems during critical events. The 
increasing number and capacity of transpor-
tation systems means an inevitable rise in the 
number of accidents and casualties, unless 
there are substantial advances in design. 
Two major challenges to the design of suit-
able safety features are: the mix of heavy 
and light-weight vehicles on the road, and 
the increasingly high speeds employed in rail 
transportation systems. 

To meet these challenges, innovative 
approaches to design are being utilised, but 
need to be validated in order to demonstrate 
reliability and provide confi dence. Although 
numerical simulation is an essential and 
valuable tool, experimental verifi cation is a 
fundamental requirement for safe designs. 
Things become even more complicated if ani-
sotropic and inhomogeneous materials such 
as fi bre reinforced polymers, composites or 
foams, are considered. Design rules must be 
adopted to include safety margins that allow 
for an uncertainty in material parameters due 
to incomplete knowledge or variability due to 
accumulated manufacturing tolerances. 

 

Objectives 

 The objective of the SST Work Programme 
(WP) is to develop new technologies and 
innovative solutions for the improvement of 
safety and security in transport operations 
and the protection of vulnerable persons. 
Activities in the ADVISE project will address 
approaches and technologies to ensure 
safer operations based on designs for safety, 
designs of advanced protection systems, and 
integrated safety designs. 

The objective of the ADVISE project is to 
provide standardized procedures that allow 
confi dence levels to be defi ned. While best 
practice guides exist for numerical model-
ling and static measurements of stress and 
strain, there are no international standards 
covering the validation of data from dynamic 
experiments and their use to validate numeri-
cal results in stress, vibration and impact 
response, i.e. to correlate fi nite element results 
with full-fi eld experimental observations. 

ADVISE is an extension from static strain to 
dynamic events of the successful "Standardi-
zation Project for Optical Techniques of Strain 
measurement" under the European Commis-
sion's FP5 Growth programme (SPOTS, see 
www.opticalstrain.org). 

 Description of Work 

 A unifi ed approach to the design, simulation 
and validation processes is being taken. Part-
ners include research laboratories, fi nite ele-
ment analysis experts, instrument suppliers, 
and industrial end-users from the aerospace 
and automotive sectors.

 ADVISE 
 Advanced Dynamic Validations 
using Integrated Simulation and 
Experimentation 
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The ADVISE objectives are pursued in three 
technical Work Packages (WPs) with addi-
tional WPs for 'Co-ordination' and 'Dissemi-
nation'. 'Advanced Tools for Simulation & 
Experimentation' focuses on suppliers for 
image processing, modelling and instru-
mentation; 'Dynamic Calibration' focuses on 
research laboratories; and 'Experimental Vali-
dation' focuses on end-users. 

Signifi cant creativity will be required to develop 
the reference materials and to a lesser extent 
to optimise methodologies; however the veri-
fi cation and validation is crucial in generating 
confi dence in the outputs. Industrially-based 
case studies will be used to establish the 
transferability of the standard materials. 

 

Expected Results 

 The main outcomes of the project will be: 
- The development of reference materials for 

traceability and calibration of full-fi eld opti-
cal measurements of deformation in cyclic, 
transient and non-linear dynamic events;

- The optimisation of methodologies for both 
optical measurement and computational 
modelling and the simulation of linear modal 
vibrations and non-linear impact responses;

- Contributions to standardisation activity for 
experimental validation of dynamic simula-
tions: a recommended methodology for 
experimental validation by correlation of 
predictions with measurements. 

We will work closely with CEN, ISO, NAFEMS 
and VAMAS TWA26 to ensure that these 
pre-normative materials can quickly become 
accepted globally thus providing worldwide 
traceability for validated designs. Dissemina-
tion through technical, professional and trade 
conferences and exhibitions will be done. 
Direct dissemination to the EU industrial base 
will be a priority to maximise the benefi ts of 
the research. 

Simulated impact damage of a sandwich structure.
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 Acronym:  ADVISE

 Name of proposal:   Advanced Dynamic Validations using Integrated Simulation and 
Experimentation

 Contract number:  218595

 Instrument:  CP – FP

 Total cost:  2 787 115 €

 EU contribution:  1 836 538 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.12.2008

 Ending date:  30.11.2011

 Duration:  36 months

 Website:  http://www.dynamicvalidation.org

 Coordinator:  Dr. Erwin Hack

 Eidgenössische Materialprüfungs- und Froschungsanstalt

 Überlandstrasse

 CH 8600 Duebendorf

 E-mail:  erwin.hack@empa.ch

 Tel:  +41 (0)44 823 42 73

 Fax:  +41 (0)44 823 40 54

 EC Offi cer:  Grzegorrz Domanski

 Partners:  Airbus UK UK

 Dantec Dynamics GmbH DE

 European Commission's Joint Research Centre BE

 University of Liverpool UK

 University of Patras GR

 High Performance Space Structure Systems GmbH DE

 MSU - Michigan State University US

 Centro Ricerche Fiat S.C.p.A. IT
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 State of the art - Background 

 Safety of workers is a serious concern in 
most industrialised countries. Surface trans-
port workers are facing very high risks as they 
often have to operate without service inter-
ruptions. The railway situation is even more 
strange, since vehicles are constrained to 
tracks so drivers have much less margin to 
react in case of emergencies and therefore 
workers are much more exposed to injuries 
and fatalities.

Independent studies have demonstrated that: 
most railway staff fatalities and serious injuries 
are the result of being hit by a train or by suf-
fering an electric shock; trackside work has 
one of the highest fatality rates in the railway 
sectors; there is a clear need for a trusted and 
dependable device informing railway workers 
in a personalised, timely, and reliable manner 
about events that may temporarily increase 
their risks while working trackside.

Some existing Automated Track Warning 
Systems (ATWS) have been tested in recent 
years but the following intrinsic problems have 
hindered a widespread use of these devices: 
they are expensive; are complex to install and 
use; rely on existing signalling systems and 
therefore cannot be used on scarce-traffi c 
lines without signalling; and their training is 
time consuming and complex. 

 

Objectives 

 The objective of the ALARP project is to 
study, design and develop an innovative more 
effi cient Automatic Track Warning System 
(ATWS) to improve the safety of railway track-
side workers.

ALARP ATWS will be able to: selectively 
inform the trackside workers about approach-
ing trains on the track, maintenance events 
on power lines and/or safety equipment on 
the tracks concerned that may put workers' 
safety at risk (e.g. being hit by a train or by 
an electric shock), emergencies on tracks and 
in tunnels near workers (e.g. fi res in a tunnel, 
toxic smoke, etc.), escape routes in case of 
emergencies; keeping track of the status and 
localisation of the workers (and especially 
those at risk, not responding) and of the oper-
ating conditions concerning devices.

The proposed ALARP concept will be based 
on the following main components: the track-
side train presence alert device (TPAD), able 
to sense an approaching train on the track 
without interfering with the signalling sys-
tem; a set of distributed, low-cost, wearable, 
context-aware, robust, trustable and highly 
reliable, wireless Mobile Terminals (MTs) to 
inform the workers about possible approach-
ing trains and/or other events that could put 
their safety at risk. 

 Description of Work 

 ALARP is based on 8 Work Packages, 6 of 
which are technical (WP1 to WP6) while WP0 
refers to project management and WP7 to 
dissemination and exploitation. WP1 will set 
up the foundations of the system through risk 
analysis, requirements and validation sce-
narios specifi cation and overall architecture 
design. Then 3 WPs will start in parallel for 

 ALARP 
 A railway automatic track warning 
system based on distributed 
personal mobile terminals 
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the design of the main ALARP components: 
MT (WP3), TPAD (WP4) and resilient wire-
less communication (WP2). WP2 will design 
the resilient wireless communication system 
through: overall communication architecture 
defi nition; enhanced resilience adaptive pro-
tocols development; and iterations on the 
solution approaches. WP3 includes the defi -
nition, design and development of the main 
MT SW modules: the resilient core; the mid-
dleware; the self-localisation SW; the applica-
tion logic; and the HMI. WP4 will design the 
TPAD according to the following activities: 
TPAD requirements defi nition; hazard analysis 
through detection model analytical model-
ling; TPAD architecture detailed design; TPAD 
subunit components development; TPAD 
application SW development. The 3 design 
WPs will be the input of the integration and 
proof-of-concept WP (WP5). Finally, WP6 
will serve the entire project with the following 
activities: quantitative modelling; verifi cation 
and validation; testing and evaluation; fi nal 
assessment and guidelines. 

 Expected Results 

 ALARP intends to propose: a low-cost per-
sonalised (e.g. bracelet- or a watch-type) 
safe MT with sounding and/or fl ashing and/or 
vibrating alarm providing each worker with a 
personalised alarm; a much simpler system to 
carry, install and use through an accurate and 
innovative design; a device with limited train-
ing needs through a much simpler user inter-
face to be developed during the project's life.

Moreover, the ALARP ATWS will have the fol-
lowing competitive advantages over existing 
devices: it will be completely independent 
of signalling systems, making it usable on 
any railway type, including scarce-traffi c and 
regional lines; it will be more trustworthy and 
offer the possibility to give advice/directions 
to workers about reaching safe areas; it will 
have staff monitoring; it will offer the possibil-
ity to include a wider range of alarm causes; it 
will not depend on a centralised control room 
and each MT will be able to assume the role 
of leader thus increasing dependability and 
availability.

ALARP will directly contribute to the safety 
of the rail transport system by developing an 
innovative ATWS, thus reducing the number 
of casualties and the number and severity of 
injuries to the workers.

Being independent by design, the ALARP 
system will not impact on the Safety Integrity 
Level (SIL) of the signalling systems. 
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 Acronym:  ALARP

 Name of proposal:   A railway automatic track warning system based on distributed personal 
mobile terminals

 Contract number:  234088

 Instrument:  CP – FP

 Total cost:  3 962 543 €

 EU contribution:  2 626 610 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2010

 Ending date:  31.12.2012

 Duration:  36 months

 Website:  http://www.alarp.eu

 Coordinator:  Mr. Vito Siciliano 

 Ansaldo STS S.p.A.

 Via P. Mantovani 3-5

 IT 16151 Genova

 E-mail:  vito.siciliano.prof110@ansaldo-sts.com

 Tel:  +39 010 6552976

 EC Offi cer:  Alexandra Gurau

 Partners:  FTW Forschungszentrum Telekommunikation Wien GmbH AT

 Università degli Studi di Firenze IT

 ResilTech S.r.l. IT

 Elbit Systems Ltd. IL

 PROPRS Ltd. UK

 Darmstadt University of Technology - Institute of Ergonomics DE
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 State of the art - Background 

 Prompt availability of critical information with 
the right people is the main factor in man-
aging any emergency situation. However, 
despite the numerous investments in the 
domain of public safety and security, recent 
events demonstrate that, in both Europe and 
the USA, this is still an open issue.

The idea of small embedded sensor-based 
devices that could, upon a specifi c event, 
form an ad-hoc network to give an alarm and/
or communicate the information has been 
around for some time. This is very appeal-
ing for  in-situ  surveillance for a number of 
reasons: low cost, low power, no central 
administration, redundancy, interception-free 
communication, etc. Such systems, although 
technically feasible, have not yet found their 
way into broad practical applications. The 
main reason is that the market cannot, by 
itself, drive the necessary product develop-
ment that such highly innovative system appli-
cations require. 

However, recent developments in consumer 
electronics have resulted in a range of com-
ponents, protocols and standards that have 
narrowed the prototype-to-product gap con-
siderably. Devices like ASPIS can be realised 
almost entirely from existing chipsets and 
chipset providers are now willing to invest in 
such devices because they are more confi -
dent that they can introduce the developed 
components into consumer markets. 

 Objectives 

 The ASPIS project aims at a scalable, 
unmanned surveillance/alarm system for pub-
lic spaces, in particular for public transport 
systems. Having a modular system architec-
ture, the system is expected to cover a wide 
range of applications both in terms of moni-
tored spaces (buildings, trains, buses and 
other modes of public transport) and threats 

to public safety (security incidents, acciden-
tal events, natural hazards). The concept will 
be developed, validated and demonstrated 
through the design and implementation of a 
complete prototype aimed specifi cally at pub-
lic mass transport in the event of an explosion 
or fi re, either accidental or intentional. 

The system will operate in the harshest condi-
tions, for example a severe accident. In the 
unlikely case of a device failing to communi-
cate, it will remain in the debris and serve as 
a black box to be recovered and examined at 
a later stage. 

 ASPIS 
 Autonomous Surveillance in Public 
transport Infrastructure Systems 

ASPIS metro scenario: 1. nomal conditions: no informa-
tion is retained or transmitted; 2. explosion triggers device 
03 which freezes its buffer, sends an alarm and activates 
the triggering; 3. an ad-hoc network is formed and all 
devices send their infomation to the central unit
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 Description of Work 

 ASPIS is based on smart autonomous 
devices that:
- monitor their assigned spaces without 

recording or transmitting any informa-
tion unless triggered by a potentially cata-
strophic event (such as an explosion);

- once triggered they freeze their cyclic buffer, 
thus keeping information on what happened 
well before the triggering event; in the case 
of an explosion, for example, a typical 
device could keep a complete record of the 
30 minutes preceding the event; 

- at the onset of triggering, the ASPIS device 
will send an alarm to a central station and 
activate the triggering in its neighbouring 
devices so as to provide a complete picture, 
time and space-wise;

- via an ad-hoc wireless network, the device 
uploads the information it has retained to a 
central station which becomes available for 
an on-demand real-time video link to the 
affected space.

Three distinct reference application scenarios 
have been defi ned by the ASPIS end-users 
(RATP and ANEK lines). For each application 
scenario, the user requirements were trans-
lated into functional specifi cations, which 
drive the system design.

A separate evaluation work package will 
defi ne the acceptance criteria and testing 
procedures, and monitor the compliance of 
the technical work from the functional speci-
fi cations and the user requirements. An Advi-
sory Group of external specialists monitors 
and advises the project. 

Embedded
platform

Communication
module

Power
module

Supervisory
module

Image
acquisition

module

Triggering
module

Location
module

+   --

Offline
Programming

ASPIS device
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 Acronym:  ASPIS

 Name of proposal:  Autonomous Surveillance in Public transport Infrastructure Systems

 Contract number:  218513

 Instrument:  CP – FP

 Total cost:  4 067 341 €

 EU contribution:  2 606 499 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.06.2008

 Ending date:  31.05.2011

 Duration:  36 months

 Website:  http://www.aspis-project.eu

 Coordinator:  Mr. Christian Fedorczak 

 Thales Security Systems SAS

 20-22 Rue Grange Dame Rose

 FR 78141 Vélizy-Villacoublay

 E-mail:  christian.fedorczak@thalesgroup.com

 Tel:  +33 (0)1 73 32 22 10

 Fax:  +33 (0)1 73 32 26 09

 EC Offi cer:  Asta Binkeviciute

 Partners:   Commission of the European Communities - 
Directorate General Joint Research Centre BE

 Hellenic Aerospace Industry GR

 Research Academic Computer Technology Institute GR

 ITTI Sp.zo.o. PL

 Shipping Company of Crete S.A. GR

 Régie Autonome des Transports Parisiens FR

 ANEK Lines GR

  Athena - Research and Innovation Center in Information, 
Communication and Knowledge Technologies GR

 

 Expected Results 

 The fi nal deliverable of the ASPIS project will 
be a pre-industrial prototype system respond-
ing to all the functionalities necessary to fulfi l 
the aims of the project. It will include a number 
of devices, a central station and a simulator 
tool for demonstration and training purposes. 

The functionality of the system will be tested 
on the RATP network (line 14), as well as on 
board a maritime ferry vessel, in conditions as 
close to reality as possible. 
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 State of the art - Background 

 Integrated vehicle safety systems that com-
bine elements from primary and secondary 
safety have a high potential to improve vehicle 
safety due to their ability to infl uence crash 
conditions and/or to adapt to these crash 
conditions. The value of pre-crash sensing 
systems that employ remote exterior sen-
sors (in combination with on board sensors) 
to detect dangerous situations and acti-
vate primary and secondary safety devices 
was clearly shown in projects like TRACE, 
APROSYS, eIMPACT and SAFETY TECH-
NOPRO. Joint R&D efforts (e.g. PReVENT, 
CHAMELEON, SAVE-U) have resulted in Pre-
Crash Safety systems that are already on the 
market or close to market introduction. 

In previous and current projects the develop-
ment of test and evaluation procedures were 
considered only as a secondary objective. 
So far no procedures have been developed 
and implemented. Moreover, all the research 
into test procedures was based on research 
systems and not on commercially available 
systems. 

Because of the above, a project specifi cally 
devoted to the development of assessment 
procedures is required to enable widespread 
introduction of integrated vehicle safety sys-
tems like pre-crash sensing systems into the 
vehicle fl eet. 

 

Objectives 

 1. To develop harmonised and standardised 
assessment procedures and related tools 
for commercially available pre-crash sens-
ing systems. Procedures will be developed 
for: 

- Driver behaviour evaluation
- Pre-crash system performance evaluation
- Crash performance evaluation
- Socio-economic assessment 

2. To gain acceptance for the future imple-
mentation of test and assessment tools in 
regulatory or consumer rating procedures 
by extensive evaluation and validation. 

3. To provide policy recommendations for 
enabling the implementation of the most 
important technologies

4. To provide an overview of legal barriers that 
obstruct the introduction of integrated vehi-
cle safety systems

5. To analyse the potential socio-economic 
benefi ts of the selected integrated vehicle 
safety systems

The above objectives should contribute to:

1. The accelerated introduction of integrated 
vehicle safety systems (IVSS) and pre-
crash sensing systems in particular that 
offer optimal protection in frontal collisions 
into the EU vehicle fl eet to a level of over 
60% of all new vehicles in 2020 (meaning 
within two new vehicle generations' time)

2. Improved survivability in frontal collisions 

 

 ASSESS 
 Assessment of Integrated Vehicle 
Safety Systems for Improved Vehicle 
Safety 

REC-10-001_MEP3.indd   231REC-10-001_MEP3.indd   231 03/05/11   12:2103/05/11   12:21



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

232

Description of Work 

 To realise the project goals, a structure of 
seven Work Packages (WPs) has been 
defi ned. WP1 deals with defi ning the test tar-
gets as well as the fi nal evaluation of the devel-
oped assessment methods, WP2 with legal 
and socio-economic aspects, WP3-4 and 5 
with the development of evaluation methods 
for the driver behaviour, the pre-crash per-
formance and the crash performance respec-
tively. Management and dissemination are 
performed in WP6 and 7. 

 Expected Results 

 Work package 1 "Defi nition of targets and 
Final Verifi cation" will deliver:
- Specifi cations for the test scenarios in terms 

of test conditions (speeds, vehicle types, 
etc) as well as environmental conditions 
(road, weather, etc.) 

- Defi nition of assessment criteria
- Verifi cation of proposed test procedures 

based on testing conducted in ASSESS

Work package 2 "Economic Evaluation and 
Legal Aspects" will deliver:
- Integrated methodology framework for 

Socio-economic impact of safety systems 
- Proposal on methodological approach to 

evaluate the legal and liability effects of Inte-
grated Safety Systems. 

Work package 3 "Evaluation of Behavioural 
Aspects" will deliver:
- Protocol for the assessment of behavioural 

aspects, including the results of the experi-
mental studies.

Work package 4 "Pre-crash Evaluation" will 
deliver:
- Proposals of a test and assessment pro-

tocol for the pre-crash assessment of inte-
grated safety systems, including limitations 
and suitability for regulatory testing and 
consumer assessment.

Work package 5 "Crash Evaluation" will 
deliver:
- Guide, including scenarios to be analysed 

and methods to test, for the evaluation of 
the crash performance of pre-crash sys-
tems and their development.

Work package 6 "Dissemination" will deliver:

The main results of WP6 will be the exchange 
of information between the research partners, 
industry partners and suppliers on one hand 
and the relevant stakeholders on the other, 
like OEM, EuroNCAP and EEVC WG19. As 
well as this, there will be a project website 
running for dissemination purposes. 
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 Acronym:  ASSESS

 Name of proposal:   Assessment of Integrated Vehicle Safety Systems for Improved Vehicle 
Safety

 Contract number:  233942

 Instrument:  CP – FP

 Total cost:  5 812 165 €

 EU contribution:  3 643 648 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.07.2009

 Ending date:  31.12.2012

 Duration:  42 months

 Website:  http://www.assess-project.eu/

 Coordinator:  Mr. Paul Lemmen

 First Technology Safety Systems (Europe)

 Kleveringweg

 NL 2600JA Delft

 E-mail:  plemmen@ftss.com

 Tel:  +31 (0)15 219 20 42

 Fax:  +31 (0)15 219 20 50

 EC Offi cer:  Ludger Rogge

 Partners:  Bundesanstalt für Strassenwesen DE

 Robert Bosch GmbH DE

 Chalmers Tekniska Högskola AB SE

 Daimler AG DE

 Idiada Automotive Technology SA ES

 Peugeot Citrën Automobiles S.A. FR

  Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Ondezoek - TNO NL

 Toyota Motor Europe BE

 TRL Limited UK

 TRW Automotive GmbH DE

 Uniresearch BV NL

 Technische Universität Graz GRAZ AT

  Centre Européen d'Études de Sécurité et d'Analyse des Risques - 
C.E.E.S.A.R. FR

 Universität zu Köln DE
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 State of the art - Background 

 The EU enlargement, combined with globali-
sation and growing competition, is driving 
the need for a better use of resources in the 
expanding transport sector. With road traffi c, 
there is considerable potential for increas-
ing transport sustainability in terms of safety, 
traffi c fl ow, effi ciency, infrastructure protec-
tion and energy saving. The ASSET-Road 
project aims at substantially contributing to 
the improvement of safety and the protection 
of infrastructure in the fi eld of sustainable road 
transport. The concept of this project com-
prises the following key aspects:
- developing a new 'Integrated system theory 

of traffi c safety'; 

- deriving practical measures from this the-
ory, necessary for an innovative integrated 
safety system;

- developing and integrating different technol-
ogies and architectures including a 'holistic 
system design', providing solutions to sup-
port drivers, road operators and police;

- integrating various important and useful 
safety and road protection applications, and 
setting up test sites;

- investigating functions, performances and 
operations, and optimising the systems for 
future use.

The consideration of multiple interactions 
between the aspects of traffi c safety using 
the latest technologies will allow selective 
improvements. 

 ASSET-Road 
 ASSET advanced safety and driver 
support for essential road transport 

Driver
&

Operator

Infrastructure
&

Environment

Regulation
&

Control

Vehicle
&

Traffic

WP1
Holistic Safety
Requirements

WP3
Inpoved Driver

Behaviour

WP4
Safe & Sustainable

Infrastructure

WP5
Kybernetic

Transport / Traffic

WP5/2
Automated

Control

E )

A )

B )

D )

C )

F )

Dynamic Interactions Improving Road Safety

Holistic Safety Concept
(Dialectic Quadropol Road safety)

ASSET-Road key applications

©
 A

S
S

ET
-R

oa
d 

C
on

so
rt

iu
m

REC-10-001_MEP3.indd   234REC-10-001_MEP3.indd   234 03/05/11   12:2103/05/11   12:21



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

235

 Objectives 

 ASSET-Road focuses on the development 
and implementation of a holistic approach 
to improve safety and to achieve higher effi -
ciency in road transport. It combines the fol-
lowing elements of transport:
- driver and operator
- vehicle and traffi c
- infrastructure and environment
- regulation and control

to form a complete system, featuring inter-
dependencies between safety elements, net-
working and processes. 

The approach includes the following key 
issues: 

Driver behaviour: the understanding of and 
attitude towards traffi c regulations and dan-
gerous road conditions has a major impact on 
safety. Modern technologies allow for auto-
mated support and supervision.

Safe and sustainable infrastructure: defective 
road maintenance and repair is a signifi cant 
factor of accidents and costs. Innovative 
measures for safe and sustainable infrastruc-
ture monitoring and management will be 
introduced.

Traffi c control and cybernetics: new proce-
dures will be developed to achieve better 
dynamics and more effi cient traffi c fl ow. Meth-
ods of enforcement for overloaded vehicles 
will be improved, the number of unsafe vehi-
cles and road accidents reduced and there 
will be a more effective messaging system to 
emergency control centres. 

This will be achieved through an advanced 
sensor/processing network providing assist-
ance and information for drivers, traffi c control 
authorities and infrastructure operators. 

 Description of Work 

 In ASSET-Road, the following technolo-
gies and innovations are applied or further 
developed:
- Tracking and tracing for traffi c monitoring, 

driving analysis and enforcement of viola-
tions including video analysis of vehicles;

- Virtual driver agent system helping drivers 
drive economically and safely;

- Fully automated vehicle overload control 
with new WIM (Weigh-in-Motion) systems 
to protect road infrastructure and increase 
traffi c safety, with integrated RFID (Radio 
Frequency IDentifi cation); 

ASSET-Road holistic safety concept
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- Thermal imaging for vehicle status analysis 
and control for safety monitoring;

- GNSS and remote safety monitoring 
applications;

- Automated traffi c regulations knowledge 
base to support drivers and the police;

- LISA (Live In-vehicle Smart Assistant) - an 
intelligent, interactive co-pilot driver-support 
system to facilitate safer driving;

- Accurate pavement life prediction mod-
els for life-cycle optimisation strategies for 
roads;

- Smart traffi c data management and inte-
gration of emergency services for bet-
ter response and rapid access to specifi c 
locations.

The following technologies and applications 
will be tested and operated on four test sites:
- integrated safety station (DE)
- test modules (AT)
- mobile safety applications (FI)
- remote safety monitoring (FR)

and will be supported by road users and 
administrations. 

 

Expected Results 

 A practical, holistic approach to sustainable 
road transport focusing on traffi c safety will be 
developed, leading to an overall safety theory 
to manage complex cybernetic interactions. 

The analysis and better understanding of 
the different processes and chains of inter-
dependencies will allow identifying critical 
parameters thus infl uencing safety. 

The project results will have positive impacts 
on safety, security and the environment.

The developed integrated technical solutions, 
including electronic hardware and software for 
sensor systems and wireless communication/
power supply technologies, will provide ample 
opportunities and enhance the possibilities of 
European industries to further develop their 
competence in these fi elds. 

Effi cient information dissemination will be 
established, including a user forum and two 
transcontinental co-operations with Tanzania 
and India. 
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 Acronym:  ASSET-Road
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 State of the art - Background 

 CASPER fi ts into the continuing objective 
of further reducing the number of fatalities 
on EU roads, but will not address the legal 
and enhancement aspects. The activities are 
mainly supported by research addressing 
in-depth road accident data collection and 
analysis regarding children, the infl uence of 
the impact of societal behaviour of adults in 
transport situations, and technology-based 
solutions to improve the safety of children. 

 Objectives 

 The aim is to develop new technologies and 
systems to protect children, and to develop 
risk analysis methodologies for the design 
of better child restraint systems. Empha-
sis will be made on an integrative approach 
such as child-human modelling, passive and 
when possible active safety, and sociological 
aspects.

CASPER will address two main aspects:
- improving the effi ciency of child protec-

tion through the development of innova-
tive tools, such as sensors, dummies and 
child-human models, followed by test pro-
cedures in frontal and lateral impacts, with 
associated injury criteria, in order to provide 
child restraint system manufacturers with 
the possibility of developing and testing 
their products at a lower cost, with new 
methods, but with the same guarantee of 
effi ciency;

- analysing the reasons and consequences of 
the misuse of child restraint systems and its 
infl uence on the conditions of transporting 
children, as compared to the certifi cation 
test procedures. 

 

Description of Work 

 CASPER is divided into work packages (WP).

WP1: tools for the dummy approach to child 
safety: dummy development and modelling, 
experimental testing and simulation, and 
determination of child injury tolerance;

WP2: child-human body modelling: geometri-
cal and mechanical properties, development 
of human segments/whole body models, 
numerical accident simulations and numerical 
criteria;

WP3: diagnosis of child safety: understanding 
the real child-safety environment, road experi-
ence and other child-injury sources;

WP4: demands and applications: experimen-
tal and virtual test procedures, solutions for 
child restraint systems in terms of use, solu-
tions for car safety devices and demonstra-
tion of feasibility;

WP5: dissemination and knowledge 
exchange, website and data storage, and co-
operation with other groups on child safety. 

 Expected Results 

 The main deliverables will be improving the 
behaviour of dummies, associated with new 
sensors, as well as dummies and child-
human numerical models, and improved test 
procedures to resolve the issues of protect-
ing children. Reports on the conditions of use 
for child restraint systems and their conse-
quences in accidents, including campaigns of 
information, will be made available. 

 CASPER 
 Child Advanced Safety Project 
for European Roads 
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 State of the art - Background 

 The background of this project is related to 
technical safety in conjunction with the com-
petitiveness of EU industry. Corrosion dam-
age and fatigue cracks are the main causes 
for structural failures of all surface transport 
products like ships, road tankers and railway 
tank cars. In order to prevent those structural 
failures, maintenance and inspection has to 
be carried out. These activities require high 
efforts and are usually performed while the 
transport product is out of service. This kind 
of maintenance is often referred to as 'preven-
tive maintenance'. It is performed on a time-
driven or routine basis. Despite these high 
efforts (costly) the risk of not detecting the 
onset of a defect is still implied in this mainte-
nance process and thus failure within the next 
service period may occur.

Many examples have been experienced, 
where weakened structures have failed to 
withstand severe operating conditions. Acci-
dents of oil tankers have led to tremendous 
pollution of the environment and subsequent 
economic loss in large costal areas. The most 
well known have been those of the tankers 
"Erika" and "Prestige", but also bulk car-
rier and container ships have been involved 
in ship accidents, like the "Server" and the 
"Napoli".

In the last few decades, we have learnt that 
the transportation of water-polluting liquids, 
toxic fl uids and compressed gases become 
hazardous for human life and the environment.

As an example, we will point out the oil spill-
age of tankers during accidents in the last 
years, like Erika, which lost more than 20.000 
t of crude oil. Besides this, more corrosion 
caused accidents, and fatigue damages also 
led to fatal situations for the environment, 
especially the coast. 

 Objectives 

 It is proven that AE detects active cracks, 
and based on the results of the EU-funded 
project "corrosion detection of ship (EVG1-
CT-2002-00067)", it is evident that AE is 
able to detect and evaluate active corro-
sion. Through the application of permanent 
AE sensors on pre-determined hot spots of 
ships and tank cars, the conventional main-
tenance and inspection can be replaced by 
a cost-effective and condition-based detec-
tion of defects and their follow-up in time. The 
result of the project shall be an overall strat-
egy for maintenance and inspection, including 
the necessary AE-equipment for the different 
transport products. Reasonable follow-up 
NDT methods will be validated. By online 
measurement, the method also increases the 
safety of all transport products. 

 Description of Work 

 Corrosion damages and fatigue cracks are 
the main causes for structural failures of all 
surface transport products like ships, road 
tankers and railway tank cars. Examples are 
catastrophic ship accidents with tremendous 
pollutions of the maritime environment or 
fatal explosions during the use of transport 
vehicles.

Although evolving defects have to be identi-
fi ed in time to enable the appropriate repair, 
preventive maintenance activities are usu-
ally carried out on a time-driven basis. As an 
example, transport products for cargo like 
crude oil and pressurised gases have to be 
taken out of service for visual inspection and 
sub-sequent non-destructive tests (NDT). 
Findings must be repaired later on.

This procedure is time-consuming and 
expensive, especially the lost service time, 
which decreases the competitiveness of the 
European transport industry. Despite this high 

 CORFAT 
 Cost-effective Corrosion and Fatigue 
Monitoring for Transport Products 
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effort the risk of not detecting the onset of a 
defect is still implied in this maintenance proc-
ess and thus failure within the next service 
period may occur.

The maintenance process, being developed 
and studied during this project, is based on 
monitoring the status of the structural integ-
rity in terms of developing fatigue cracks and 
active corrosion using the Acoustic Emission 
(AE) technology. The possibility of detecting 
the onset of defects is one important advan-
tage, as it allows countermeasures to start 
much earlier, meaning that on the one hand 
there will be better safety and on the other 
hand, larger saving of resources. 

 

Expected Results 

 The experience gained during the SMT 
project and during the following market intro-
duction has been used to defi ne another 
pressing research project based on corro-
sion detection. Recent ship disasters like 
the one caused by oil tanker Erika raised the 
question: "Is AE also applicable for corrosion 
detection ships?". The main idea was to use 
an intrinsically safe sensor to be immersed 
into the cargo tanks from the deck open-
ings. Within the 5th framework programme 
the project "Detection and discrimination 
of corrosion attack on ships (crude oil tank-
ers) with acoustic emission (AE)", contract 
no. EVG1-CT-2002-00067 was conducted 
and concluded successfully. Measurements 
onboard ships have shown that AE is capable 
of detecting corrosion inside ballast tanks as 
well as cargo tanks. 
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 State of the art - Background 

 In 2005, around 41 600 people were killed 
and more than 1.7 million injured in Euro-
pean road accidents. Although the number 
of road fatalities has declined by more than 
17% since 2001, greater efforts will have to 
be made if the European Commission’s target 
of halving the number of deaths on the roads 
by 2010 is to be met. To realise the targets for 
road safety in the future, stakeholders indicate 
the necessity of integrating current and future 
research capacities as much as possible. 

COVER is a Coordination and Support Action 
that brings together the coordinators of four 
Seventh Framework Programme initiatives 
that are dealing with impact biomechanics, 
namely THOMO, THORAX, CASPER and 
EPOCh. To maximise the benefi ts gained from 
the individual initiatives, synergies between 
the projects will be fully exploited by coor-
dinating the exchange and usage of results, 
joining dissemination actions towards relevant 
stakeholders, and exchanging best practices 
and policies with respect to relevant aspects 
like test methods and deployment strategies. 

 Objectives 

 The general objectives are:
- to accelerate improvements in biomechani-

cal tools for the design and evaluation of 
vehicle crash safety systems;

- to consolidate research and development 
activities related to biomechanics, providing 
tools and know-how to industry and gov-
ernments for future enhancement of vehicle 
safety. 

The specifi c objectives are:
- coordination of research activities deal-

ing with human physical (biomechanics) 
aspects as identifi ed by the coordinators 
and partners of the participating projects: 

 - collection and analysis of accident data; 

 -  development of consistent sets of human 
data related to thoracic injuries; 

 -  development of a consistent set of test pro-
cedures for child safety;

- joint dissemination towards relevant high-
level stakeholders in order to provide clear 
messages, and obtain the necessary visibil-
ity needed for accepting new test and evalu-
ation methods; 

- organisation of workshops and combined 
meetings between the involved initiatives to 
exchange research fi ndings. 

 Description of Work 

 Work package 1: Research coordination: a 
complete overview of joined activities will be 
made and plans of the involved projects har-
monised. Special focus will be on the align-
ment of the activities' timing. At the end of this 
inception phase a summary and conclusion 
report will be written and the project plans 
for the involved initiatives will be updated 
accordingly. 

Work package 2: Joint dissemination for har-
monisation: a coordinated approach is impor-
tant to facilitate providing a clear message 
and obtaining the necessary visibility. 

 COVER 
 Coordination of Vehicle 
and Road safety initiatives 
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The external dissemination task will develop 
a dissemination database of contact details, 
an overview of expected outcomes/results/
deliverables related to testing and assessing 
the systems and, based on these results, a 
dissemination plan for relevant stakeholders. 
Identifi ed dissemination actions include an 
invitation to (combined) workshops, events 
where the combined project results are pre-
sented, etc. 

Internal dissemination between initiatives will 
establish an agenda for joint events for the 
exchange of best practices and project fi nd-
ings. Based on the planning of participating 
projects in terms of deliverables, events for 
the exchange of information will be estab-
lished and communicated with participants. 

Work package 3: Management: This area 
concentrates on the internal coordina-
tion issues and contact with the European 
Commission. 

 

Expected Results 

 The expected results are:
- jointly executed research activities among 

participating projects (outcome WP1: 
research coordination and WP3: exchange 
of best practices); 

- joint dissemination and communication of 
the research results of participating projects 
towards key stakeholders (outcome WP2: 
joint dissemination for harmonisation); 

- increased technical and strategic informa-
tion gained by partners of participating 
projects. 
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 State of the Art - Background 

 In order to evaluate the ergonomics of a 
product or a workplace in its early stages 
of design, an engineer needs to fi rst insert a 
digital human (or a group of digital humans) 
representing the critical target user(s) of the 
product in the computer-aided design (CAD) 
environment, then simulate critical postures or 
movements and evaluate this in terms of vis-
ibility, accessibility, ease of use, etc.

Ideally, the design engineer would also like 
to be guided by the recommendations of the 
Digital Human Models (DHM) simulation soft-
ware for improving the design and reaching 
a compromise without degrading the ergo-
nomic demand.

Since a product, like a car, can be used by 
thousands, even millions, of people, the 
design engineer has to consider the variability 
of the user population. People vary not only in 
body dimension and shape (anthropometry), 
but also in physical capacity (body strength 
and joint mobility). The variability in postural 
and motion control must also be considered 
in simulation. Often the design engineer has 
to decide what percentage of the whole tar-
get population is accommodated for regard-
ing the specifi c task under consideration, like 
car ingress and egress for instance. 

Currently available digital human simulation 
tools are still far from the designer’s expecta-
tions, especially in terms of motion simulation 
and evaluation of motion-related discomfort. 

 DHErgo 
 Digital Humans for Ergonomic 
designs of products 
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 Objectives 

 The digital human models used for the ergo-
nomic design of products have to evolve 
towards dynamic and muscular ones. They 
must be able not only to have a realistic visual 
representation of the human body and move-
ment but must also evaluate the muscular 
efforts associated with a task for a better 
understanding of human performance and 
perceived discomfort. The present project 
mainly focuses on the following scientifi c 
issues:
- to develop multi-body dynamic motion 

reconstruction in order to estimate joint 
motion and joint forces;

- to develop more realistic human digital 
models with a more accurate and detailed 
representation of the human body;

- to collect the necessary data for model 
developing and validation as well as the 
basic human functional data, such as joint 
strength and joint range of motion;

- to develop a hybrid optimisation/data-
based complex motion simulation method;

- to develop a generic approach for evaluat-
ing motion-related discomfort; 

- to study the effects of aging on movement 
and perceived discomfort. 

 Description of Work 

 The project is divided into eight technical work 
packages (WP), which are illustrated in Figure 
1.

WP1 is mainly concerned with the end-user 
requirements and the state of the art of scien-
tifi c and technological achievements on digital 
human models.

Work packages 2-6 are the main research 
core of the project. The main objective is to 
acquire the knowledge and to develop more 
advanced motion and discomfort simula-
tion technology for ergonomic designs of 
products. WP2 collects all the data neces-
sary for model development and validation. 

WP1
System requirements and scientific review 
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Two almost parallel modelling approaches 
for motion reconstruction and simulation are 
employed in the project: dynamic multi-body 
modelling (WP3 and WP4) and musculoskel-
etal (MS) modelling (WP5). The fi nal research 
results are integrated in a simulation tool 
(WP7). The simulation tool is evaluated and 
validated, mainly by the end-users, in WP8. 

 

Expected Results 

 A software demonstrator will be realised by 
the end of the project, incorporating two dif-
ferent types of human models, one dynamic 
multi-body based, the other muscular skeletal 
capable of estimating muscle forces. In addi-
tion, physical interaction between a human 
and the environment (e.g. a seat) will be ana-
lysed in these two models. Both models will 
be validated by accurate and consistent ana-
tomic data, as well as the human functional 
data to be collected. Their use for motion 
simulation and discomfort evaluation will be 
tested in three case studies (lower limb pedal 
depression, upper limb hand braking, whole 
body car ingress and egress). The results of 
DHErgo are expected to fi ll the gap allow-
ing current kinematic digital human models 
to evolve towards dynamic and muscular 
models for motion simulation and discomfort 
assessment. 
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 Acronym:  DHErgo

 Name of proposal:  Digital Humans for Ergonomic designs of products

 Contract number:  218525

 Instrument:  CP – FP

 Total cost:  4 903 504 €

 EU contribution:  3 572 227 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.09.2008

 Ending date:  31.08.2011

 Duration:  36 months

 Website:  http://www.dhergo.org

 Coordinator:  Ms. Janin Fabienne

 Europe Recherche Transport

 c/o INRETS- Case 24

 25, avenue François Mitterrand

 FR 69675 Bron Cedex

 E-mail:  fabienne.janin@ert-sas.fr

 Tel:  +33 (0)4 72 14 23 45

 Fax:  +33 (0)4 72 14 23 38

 EC Offi cer:  Grzegorz Domanski

 Partners:  Institut national de recherche sur les transports et leur sécurité FR

 Université Libre de Bruxelles BE

 Technische Universität München DE

 Centro de Estudios e Investigaciones Tecnicas de Gipuzkoa ES

 Human Solutions GmbH DE

 ESI Group S.A. FR

 Renault S.A.S. represented by Gie Regienov FR

 Bayerische Motoren Werke Aktiengesellschaft DE

 Peugeot Citroen Automobiles S.A. FR

 

REC-10-001_MEP3.indd   249REC-10-001_MEP3.indd   249 03/05/11   12:2203/05/11   12:22



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

250

 State of the Art - Background 

 Across most of Europe, the law requires 
children under three years old to use a child 
restraint system (CRS) appropriate for their 
weight in any vehicle (including vans and 
other goods vehicles). In vehicles where seat 
belts are fi tted, the law now also requires chil-
dren up to the age of 12 or up to 150 cm 
(135 cm in certain countries) in height to use 
an appropriate child restraint. Child restraints 
sold in the EU must conform to UN-ECE Reg-
ulation 44.

To date, the regulations in this fi eld have 
relied on the 'P' series child dummies as 
restraint loading devices. CREST and CHILD 
projects have worked on the development of 
the 'Q' series of dummies, which have been 
recommended and are in use in the New 
Programme for the Assessment of Child-
restraint Systems (NPACS). However, NPACS 
is unable to provide an assessment for chil-
dren over the age of 6 as there is currently 
no appropriate 10/12-year-old dummy to use. 
This means that consumers will not be able to 
make informed decisions on the purchase of 
CRSs and hence provide the best protection 
for their older children, which is out of step 
with the recent changes in legislation. 

The Q dummies could, in the future, also 
replace the P series dummies in regulatory 
testing if the family included a 10/12-year-old 
dummy. The P series of dummies are less 
sophisticated than the Q series and have not 
been designed to be biofi delic. 

 

Objectives 

 The objectives of EPOCh are:
- to produce a 10/12-year-old prototype Q 

series dummy;
- to extend the NPACS testing and rating 

protocols to include assessments of child 
restraints for older children;

- to make proposals for pass/fail criteria that 
will allow the assessment of child restraints 
for older children in the ECE Regulation if 
the Q series dummies replace the P series 
in the future.

The concept of this project is to drive the 
improvement of safety for older children travel-
ling in vehicles by extending the development 
of the necessary protocols, test procedures 
and measurement tools, in view of the recent 
changes in legislation, and to carry out impact 
tests for restraint systems designed to protect 
older and larger children in vehicle collisions.

This work will directly impact European and 
potentially worldwide testing and will spe-
cifi cally target the consumer assessment 
protocols of NPACS, which will feed into the 
UN-ECE Regulation. 

 

 EPOCH 
 Enabling Protection 
for Older Children 
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Description of Work 

 The implementation plan is subdivided into 
fi ve work packages (WP), each one charac-
terised by specifi c aims corresponding to logi-
cal phases in the organisation of the work to 
meet the overall objectives. 

WP1: Injury mechanisms associated with 
older children: Specifi cation of the biome-
chanical and functional requirements will be 
developed for a new test dummy represent-
ing an older child. It will examine the injury 
mechanisms associated with impacts involv-
ing older children and develop injury risk func-
tions for use with the dummy. 

WP2: Dummy development and validation: 
Requirements and specifi cations developed 
in WP1 will be used to develop and validate a 
dummy representing an older child.

WP3: Development and assessment for test 
procedures: The dummy will be assessed for 
its appropriateness as a measurement tool 
both for consumer and regulatory dynamic 
testing.

WP4: Administration and management: this 
will cover the administration and management 
issues for the whole project, including liaison 
with the Commission, ensuring that delivery 
and cost targets are met. 

WP5: Dissemination and exploitation: this 
will be carried out by all the partners and will 
cover formal reports, papers, presentations to 
international stakeholders, workshops and a 
project website. 

 Expected Results 

 The project will develop new procedures and 
measurement tools for the impact testing of 
CRSs that are designed to provide protection 
for older and larger children. This will include:
- specifi cations for a new test dummy; 
- a new test dummy;
- appropriate instrumentation for the new 

dummy;
- required calibration procedures;
- validation of test dummy biofi delity; 
- assessment procedures suitable for the 

older and larger child, both for NPACS 
front and side impacts and for the UN-ECE 
Regulation.

In addition, where possible, the results from 
EPOCh will also be disseminated with other 
Seventh Framework Programme projects as 
part of the COVER project, an EC FP7 Coor-
dination Action.

The results of this project will actively promote 
the safety of older children to the consumer 
and contribute to reducing the number of 
fatally and seriously injured children. 
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 Acronym:  EPOCH

 Name of proposal:  Enabling Protection for Older Children

 Contract number:  218744

 Instrument:  CP – FP

 Total cost:  2 211 194 €

 EU contribution:  1 400 000 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2011

 Duration:  36 months

 Website:  http://www.epochfp7.org

 Coordinator:  Ms. Maria McGrath 

 TRL Ltd

 Crowthorne House

 Nine Mile Ride

 UK RG40 3GA Wokingham

 E-mail:  amcgrath@trl.co.uk

 Tel:  +44 (0)1344 770921

 Fax:  +44 (0)1344 770356

 EC Offi cer:  Grzegorz Domanski

 Partners:  First Technology Safety Systems (Europe) NL

 IDIADA Automotive Technology SA. ES

 University of Surrey UK

 Dorel Netherlands (a trade name of Maxi Miliaan B.V.) NL

 

REC-10-001_MEP3.indd   252REC-10-001_MEP3.indd   252 03/05/11   12:2203/05/11   12:22



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

253

 State of the Art - Background 

 ESTEEM aims at contributing to the coor-
dination of research activities and policies 
between the European Union and its neigh-
bouring countries on transport themes. As 
indicated in the 2007 European Neighbour-
hood and Partnership Instrument, one of 
the EU objectives lies in stimulating the co-
operation between the EU and the neighbour-
hood countries, as well as their progressive 
economic integration.

In recent years, the Mediterranean partner 
governments have exerted signifi cant efforts 
and introduced extensive reforms at a multi-
tude of levels to improve the transport sys-
tems in their countries. The safety, security 
and environmental aspects of transport have 
been greatly improved. Several initiatives 
geared at increasing co-operation between 
the Mediterranean countries on transport 
issues are already in place at a regional or 
sub-regional level.

The EU has also increased its co-operation 
efforts with the Mediterranean countries in 
the fi eld of transport. Under the Euro-Medi-
terranean Partnership, signifi cant regional co-
operation initiatives have been launched, for 
example the EuroMed Transport Project.

Despite the increased focus being given to 
transport issues in the Mediterranean region 
and the many advances that have taken place 
in terms of policy, economic, regulatory and 
infrastructure reforms, there is still a need for 
further improvement. 

 Objectives 

 The general objective of ESTEEM is to 
enhance and strengthen the links between the 
Maghreb transport-related research system 
and three neighbouring EU-Mediterranean 

countries (Italy, France and Spain), focusing 
on the safety and security of transport. 

In order to do this, it is deemed necessary 
to implement a strong coordination action 
among the relevant actors in the two regions, 
ensuring that their future research policies on 
transport are defi ned, not only at the level 
of the individual countries but also at the 
regional level.

Hence the specifi c objective of the project is 
to bring together partners to share the identi-
fi cation of common priority research themes, 
responding to identifi ed needs, which should 
be investigated in future research actions to 
be carried out at the regional level. Thus the 
project will contribute both to the defi nition of 
the future research roadmaps for the Seventh 
Framework Programme (FP7) transport pro-
gramme and the Mediterranean partner coun-
tries' governments, and to the coordination of 
high quality research and policies on trans-
port in the countries involved in the project in 
the area of safety. The coordination between 
the organisations of the Mediterranean zone 
carrying out the above-mentioned research 
activities will be consolidated through the cre-
ation of an ad hoc network ensuring a long-
lasting impact of the action in the region. 

 Description of Work 

 The project strategy is organised into four 
work packages (WP).

In WP1, the project participants identify and 
defi ne thematic sub-areas to be investigated, 
which will be the basis for generating the 
roadmaps for research. The sub-areas of 
investigation cover themes such as Maritime 
Safety and Security, Road Safety, Safety of 
Transport Infrastructure and Information Tech-
nology Services.

 ESTEEM 
 Enhancing Safety and security 
aspects in Transport rEsearch 
in the Euro-Mediterranean region 
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WP2 entails the analysis of the sub-areas in 
the domain of transport safety and security 
in order to identify the specifi c needs of the 
region, existing best practices, viable techni-
cal solutions and priority research actions to 
be undertaken by policy-makers and the EU.

WP3 covers the organisation of two work-
shops about the survey to present and vali-
date the project results. They contribute to the 
defi nition of research guidelines for the Medi-
terranean countries.

WP4 focuses on the creation of a network 
ensuring a long-lasting impact of the action 
in the region. The objectives of this network 
are to bring together, in the long run, a wide 
range of actors and stakeholders in the two 
regions so as to facilitate the coordination of 
the transport-related research policies and 
the participation of Maghrebian organisations 
in EU research activities and programmes. 

 Expected Results 

 ESTEEM will identify strategic priorities and 
resources for high quality research on trans-
port safety and security development in the 
West Mediterranean zone, closely linked to 
the expected outcomes in this sector.

It is expected that ESTEEM will provide guid-
ance in formulating common policies and in 
improving performances in the transport sec-
tor in order to facilitate sustainable growth at 
social, environmental and economic levels. 
The ad hoc network created from ESTEEM's 
activities will then ensure a long-lasting impact 
of the achievements.

Specifi c project activities will be dedicated to 
the analysis of themes relating to the safety 
and security of transport that are considered 
of fundamental importance by the Maghreb's 
partners. The partners have the opportunity 
to individualise best practices, methodologies 
and possible solutions to improve the safety 
and security of transport.

The workshops will allow the identifi cation of 
specifi c topics relating to the themes of FP7 
on transport and the defi nition of possible 
research guidelines (roadmaps) for the West 
Mediterranean countries.

A central focus for a strategic surface trans-
port network in the Western Mediterranean 
will be produced. It is expected that the 
project will contribute to creating the basis 
for reaching the impacts listed in the EC 
work programme by means of future specifi c 
actions. 

WP1 - ANALYSIS PHASE

WP2 - SURVEYS

WP3 - WORKSHOPS

ESTEEM
Enhancing Safety and security aspects in Transport research

in the EuroMediterranean

WP4

NETWORKING
&

DISSEMINATION

WP5

MANAGEMENT

Graphical representation of the project activities
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 Acronym:  ESTEEM

 Name of proposal:   Enhancing Safety and security aspects in Transport rEsearch in the Euro-
Mediterranean region

 Contract number:  218584

 Instrument:  CSA – CA

 Total cost:  727 128 €

 EU contribution:  648 353 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.04.2208

 Ending date:  30.11.2009

 Duration:  20 months

 Website:  http://www.esteemproject.eu

 Coordinator:  Prof. Filippi Francesco

  Centro di ricerca per il Trasporto e la Logistica - Università degli Studi di 
Roma 'La Sapienza'

 via Eudossiana 18

 IT 00184 Rome

 E-mail:  francesco.fi lippi@uniroma1.it

 Tel:  +39 06 44585147

 Fax:  +39 06 44585923

 EC Offi cer:  Ludger Rogge

 Partners:  Istituto per il Mediterraneo IT

 Trakteplan S.L. ES

 Institut national de recherche en informatique et en automatique FR

 Université El Hadj Lakhdar Batna DZ

 Université Mohammed V-Agdal - Ecole Mohammadia d'Ingenieurs MA
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 State of the Art - Background 

 The risk for ships encountering dangerous 
sea states has been emphasized by news-
media within the last few years with increasing 
frequency. Especially accidents with the sub-
sequent pollution of large coastal areas (Erika, 
Prestige, MSC Napoli), ship damage (Caledo-
nia Star, Bremen, Schiehallion, Explorer, Voy-
ager, Norwegian Dawn) and human casualties 
(Norwegian Dawn) have highlighted the fact 
that improvements are needed to reduce the 
risk of these types of accidents. The recent 
hurricanes in the Gulf of Mexico have con-
fi rmed that extreme sea states can be dan-
gerous for marine structures. It is likely that 
the signifi cance of severe sea state conditions 
for ship traffi c will grow in the future because 
of the expected increase of frequency and 
severity of extreme weather events associ-
ated with global warming.

The existing ship accident databases do not 
include suffi cient information allowing identifi -
cation of an extreme wave event and estima-
tion of frequencies of casualties associated 
with loss or damage of life/vessels/cargo. The 
EXTREME SEA project will overcome these 
shortcomings by assessing the occurrence 
of extreme and extraordinarily large (rogue) 
waves in advanced numerical and physical 
simulation models as well as by studying ship 
behaviour in these waves.

EXTREME SEAS will contribute to the follow-
ing progress beyond the state of the art:
- An improved understanding of extreme and 

rogue waves.
- New methodology as well as new genera-

tion simulation and response based design 
tools for wave-structure interaction allow-
ing a more accurate determination of the 
impact of extreme waves on ships.

- Consistent approaches combining new 
information about extreme and rogue waves 
from a design perspective.

- Improved warning criteria for extreme sea 
states and rogue waves.

- Recommendations for revisions of current 
ship design procedures. 

 Objectives 

 The strategic objective of EXTREME SEAS 
is to enable the European shipping industry 
to improve the design of ship structures that 
are exposed to rough climates, by providing 
technology and methodology which needs to 
be a part of ship safety designs in extreme 
seas. The project will relate and adapt to 
safety regulations including the Classifi cation 
Societies' Rules.

EXTREME SEAS will study physical and 
statistical properties of extreme waves, and 
develop advanced numerical and physical 
simulation models for wave-structure interac-
tion. A further objective is to develop warning 
criteria for marine structures against extreme 
sea states and extraordinarily large waves, 
and to implement them in a marine weather 
forecasting system operated by a meteoro-
logical offi ce belonging to the Consortium.

The developed methodology and tools will be 
generally applicable to different ship types. 
The case studies considered in EXTREME 
SEAS will be devoted to container vessels, to 
passenger ships, to LNG carriers and to prod-
uct and chemical tankers. Weaknesses of the 
current design procedures for ship structures 
will be highlighted. 

 Description of Work 

 In the EXTREME SEAS project the work is 
organised in seven main inter-linked work-
packages (WPs).

WP1 concentrates on non-linear wave model-
ling and the improved understanding of mech-
anisms generating extreme wave events.

 EXTREME SEAS 
 Design for Ship Safety in Extreme 
Seas 
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WP2 deals with the probabilistic short-term 
description of waves for ship design. The 
wave models developed in WP1 will be used 
to generate wave records.

WP3 is dedicated to long term wave varia-
tions and the development of warning criteria 
for extreme and rogue waves using informa-
tion from long-term statistics, extreme wave 
models and forecast uncertainty.

WP4 addresses numerical simulation meth-
odology and tools for ships faced with 
extreme and extraordinarily large waves.

The sea surface and response of the ship 
models in extreme waves will be measured 
in WP5.

In WP6 probabilistic response-based design 
methodology and tools will be developed.

WP7 is dedicated to applications and the 
assessment of the impact of the EXTREME 
SEAS developments on current ship design 
procedures.

The wave WP1-3 are research activities that 
will provide the required input for the tech-
nology development carried out in the ship 
analysis WP4-6. Both groups of WPs will 
cooperate closely throughout the develop-
ment of the project. Since the major source 
of uncertainty is knowledge about extreme 
waves, a signifi cant part of the project will 
deal with improving this information. 

 Expected Results 

 Improved knowledge about severe waves, 
their impact on marine structures and their 
implication for marine structure operations 
and design developed in the EXTREME SEAS 
project will provide an important contribution 
to supporting safety at sea.

The major deliverables from the project will 
be technology and methodology that need to 
be a part of design for ship safety in extreme 
seas. The developed methodology and tools 
will be generally applicable to different ship 
types, although only four ship types will be 
studied by the project.

The project results will help Europe to remain 
in front of the development relating to rules for 
design and the operation of ships and marine 
structures. Furthermore, the project will con-
tribute to the standardization of ship design 
practices all over the world as concerns about 
the way the extreme and extraordinarily large 
wave events are being considered is ensuring 
the safe design of ship structures.

The developed warning criteria will be avail-
able for decision support systems for marine 
structures.

EXTREME SEAS will also account for the 
expected trends in storm intensities, help-
ing the shipping industry to adapt to climate 
change. 
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 Acronym:  EXTREME SEAS

 Name of proposal:  Design for Ship Safety in Extreme Seas

 Contract number:  234175

 Instrument:  CP – FP

 Total cost:  4 141 957 € 

 EU contribution:  2 787 866 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2012

 Duration:  36 months

 Website:  http://www.mar.ist.utl.pt/extremeseas/

 Coordinator:  Dr. Elzbieta Maria Bitner-Gregersen

 Det Norske Veritas AS

 Veritasveien 1

 NO NO-1322 Høvik

 E-mail:  elzbieta.bitner-gregersen@dnv.com

 Tel:  +47 (0)67 57 75 73

 Fax:  +47 (0)67 57 99 11

 EC Offi cer:  Grzegorz Domanski

 Partners:  Instituto Superior Técnico PT

 Germanischer Lloyd AG DE

 Technische Universität Berlin DE

 Meteorological Institute NO

 Università degli Studi di Torino IT

 Institute of Applied Physics of the Russian Academy of Sciences RU

 Canal de Experiencias Hidrodinámicas de El Pardo ES

 MEYER WERFT GmbH DE

 Estaleiros Navais de Viana Do Castelo PT

 University Duisburg-Essen DE
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 State of the Art - Background 

 For the real life assessment of vehicle safety in 
frontal collisions, the compatibility (described 
by the self protection level and the structural 
interaction) between the opponents is crucial. 

Based on previous research work towards 
compatibility, the main issues for improving 
compatibility are:
- Compartment strength and stability
- Global force level matching
- Structural interaction

Although several test approaches have been 
proposed, no fi nal decision has been taken 
for an appropriate assessment of compatibil-
ity in Europe, Asia or North America.

Within the EC-funded VC-COMPAT project, 
two different tests have been developed to 
test a vehicle's compatibility performance. 
These are the PDB approaches using an off-
set test against a deformable barrier and a 
full overlap test against the rigid wall and the 
FWDB approach with a full width test against 
a deformable barrier and an off-set test 
according to ECE R94. Both procedures are 
utilising an off-set test and a full overlap test. 

An additional test candidate has been devel-
oped that promises to be a long term alter-
native for testing compatibility. Research 
towards the assessment of compatibility by 
a moveable deformable barrier test has been 
initiated and mainly supported by the Alliance 
of Automobile Manufacturers. 

 Objectives 

 The FIMCAR project aims at proposing an 
assessment approach for car-to-car fron-
tal compatibility which could be accepted 
by European research organisations and 
industry, also taking the harmonisation with 
world-wide activities into account. This pro-
posal will be a solid base for future regulation 
and would overcome the existing uncertainty 
that the European automotive industry has 
concerning vehicle-to-vehicle compatibility. 
This research project and resulting assess-
ment approach would thus lead to a reduc-
tion of road accident casualties and would 
strengthen the position of the European car 
manufacturers as vehicle-to-vehicle compat-
ibility is a world-wide concern.

 FIMCAR 
 Frontal Impact and Compatibility 
Assessment Research 

Load path of different vehicles
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The goals of this project are listed below:
- to harmonise guidelines and regulations 

within Europe as well as globally with the 
USA, Japan and other countries

- to assess different measures to achieve 
increased compatibility including numerical 
simulation and vehicle-to-vehicle and vehi-
cle-to-barrier testing

- to develop assessment approaches for 
vehicle-to-vehicle taking into account over-
all safety in accident environment

- to identify critical injury mechanisms in fron-
tal impacts 

- to propose an assessment approach for 
car-to-car compatibility aiming at regulation 
processes

- to develop numerical models suitable for the 
assessment of compatibility 

- to conduct a cost-benefi t analysis for com-
patible cars. 

 Description of Work 

 In the past, the different test approaches 
(e.g. PDB or FWDB) were developed and 
presented within the same (work) package. 
Acceptance of the entire test approach by 
outside parties was diffi cult if one component 
(test procedure) was not acceptable to them. 
Within FIMCAR the different assessment pro-
cedures are further developed and assessed 
independently from the other test procedures. 
Therefore it is possible to select the best com-
bination of the different procedures to defi ne 
the assessment approach.

The aim of Work Package 1 (WP1) is to ana-
lyse up-to-date accident data. This data will 
be used for the selection of cars to be further 
analysed by testing and simulation as well as 
for the assessment of the cost benefi t ratio. 

WP2 aims to develop an off-set assessment 
procedure. 

WP3 aims to develop a full overlap assess-
ment procedure. 

WP4 aims to develop a moving deformable 
barrier assessment procedure. 

WP5 supports the other WPs by an extensive 
numerical simulation programme. 

WP6 consists of all project results with the 
objective to defi ne an appropriate assess-
ment approach for vehicle-to-vehicle frontal 
compatibility. 

WP7 is the management WP.

WP8 aims at the dissemination of the project 
results. 

Car-to-SUV test
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 Expected Results 

 In the process of resolving compatibility test 
procedures, fundamental technologies and 
knowledge will be developed that have a life-
time extending beyond the proposed project. 
These innovations include: 

1. Accident analysis and cost benefi t tools 
that will facilitate the introduction of new 
safety technologies.

2. Computer simulation tools for homologa-
tion: One activity within the project is antici-
pated to provide tools that can assess 
vehicle crash performance for several 
impact confi gurations. 

3. Test methods to objectively assess vehi-
cle compatibility: The main output of the 
project is also an exclusive aspect of cur-
rent vehicle safety research. A methodol-
ogy to assess complex phenomena like 
structural interaction can have applications 
in other areas of vehicle safety. In addi-
tion, a moving deformable barrier test and 
assessment method will be developed.

4. Test database: Although data collection 
and signal processing is a well-established 
discipline, the harmonised storage and 
analysis of crash data is not easily accom-
plished due to different practices at each 
test facility.

5. Crashworthiness design principles: 
Through the detailed investigation of 
compatible crash performance, a knowl-
edgebase on vehicle designs will develop 
through the project, leading to more effi -
cient structure designs. 
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 Acronym:  FIMCAR

 Name of proposal:  Frontal Impact and Compatibility Assessment Research

 Contract number:  234216

 Instrument:  CP – FP

 Total cost:  6 026 777 €

 EU contribution:  3 804 598 €
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 State of the Art - Background 

 About 50 years ago, the design of the ocean 
liner  United States  by William Francis Gibbs 
demonstrated that certain design choices can 
facilitate and promote a fi re-free design prod-
uct. It is said that Gibbs was obsessed with 
a completely fi reproof ship and, as a result, 
eventually only the piano and the butcher's 
block were made of wood. Although Gibbs 
focused extensively on the selection of mate-
rials, his revolutionary attitude towards con-
ventional standards and regulations offers a 
valuable lesson. With today's technology, 
non-fl ammable materials can be extensively 
used, indicating that a truly fi reproof ship is 
perfectly achievable as long as the appropri-
ate regulatory framework can facilitate (and 
reward) imagination and design creativity.

The traditional fi re-safety regulations that 
apply to ship design have been described as 
inadequate in two ways: 
- they can impose constraints on novel 

designs; 
- novel designs can have features that do not 

satisfy the premise of existing rules, thus 
making approval more diffi cult and poten-
tially leading to unsafe ships. 

Not surprisingly, fi re remains the most fre-
quent accident onboard ships (albeit not cat-
astrophic), despite the progress in technology 
of materials, detection/suppression equip-
ment, training and procedures, etc. 

 Objectives 

 FIREPROOF will develop a universally appli-
cable regulatory framework for maritime fi re 
safety based on probabilistic analysis and 
numerical models of ignition, growth and 
impact of fi res. In principle, the framework will 
be similar to the well established probabilistic 
damage stability regulation.

The objectives of FIREPROOF can be sum-
marised as follows: 
- enhance the fi re-safety regulations by 

developing a probabilistic framework for fi re 
safety;

- present the framework to the Interna-
tional Maritime Organisation (IMO) and 
the Maritime Safety Committee for future 
enforcement.

The methodology of the proposed fi re-safety 
regulation will consist of:

- a mathematical model for the generation of 
fi re scenarios (with the appropriate prob-
ability distribution function for each involved 
parameter);

- numerical models for the consequence 
assessment of the generated scenarios. 

For any given passenger ship (existing or new) 
a large number of scenarios will be generated 
and their consequences will be assessed. The 
results will be aggregated to suitable fi re risk 
metrics, constraints which will serve as statu-
tory regulations. In this way, design creativity 
and innovation will coexist with a higher level 
of safety.

The project will address fi re risk on passenger 
ships only. 

 FIREPROOF 
 Probabilistic Framework for Onboard 
Fire-Safety 
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 Description of Work 

 The project is in four work packages (WP).

The aim of WP1 is to develop a method for 
generating fi re scenarios according to their 
probability of occurrence. As with probabil-
istic damage stability, a handful of scenarios 
will be identifi ed and a large number of cases 
will be generated according to existing acci-
dent records and past experience. In addi-
tion to the frequency of ignition, factors like 
the probability of successful fi re detection, fi re 
containment, fi re escalation, etc., will also be 
incorporated into these models.

The consequences of fi re scenarios and their 
respective cases will be assessed with mod-
els that will be developed in WP2. This will be 
achieved by:
- the formulation of an integrated fi re model;
- the development of a societal consequence 

model.

Risk quantifi cation will be based on risk 
metrics. 

The fi re risk models developed in WP1 and 
WP2 will be integrated in dedicated software 
for benchmarking on a number of existing 
Ro-Ro and cruise ships in WP3. The part-
ners will produce a reference implementation 
of the FIREPROOF framework using their 
existing tools with some additional software 
development. 

WP4 will establish a set of regulatory criteria 
for fi re safety based on the models specifi ed 
by WP1 and WP2. This work package will 
elaborate on the preparation of a paper and 
its presentation to the IMO for future consid-
eration in the fi re-safety regulations. 

 Expected Results 

 FIREPROOF will contribute to the enhance-
ment of fi re-safety regulations in terms of 
improving the safety and freedom of choice it 
offers to the designers. 

The project will conclude with a methodol-
ogy that can positively quantify the fi re risks 
of a passenger ship. Such an approach is 
expected to change the momentum in fi re-
safety provisions – especially for safety-critical 
ships like passenger and cruise ships. 
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 State of the Art - Background 

 There is always some risk involved if a pas-
senger ship needs to be evacuated. About 
95% of the risk of ship loss is due to fl ood-
ing. Bottom-up and top-down approaches in 
safety assessments against cases where the 
watertight integrity of the ship is lost need to 
be updated. New, effi cient methods to keep 
the situation under control are required in 
design and operation, the fi rst and fi nal fron-
tiers to mitigate fl ooding in a crisis situation. 

New tools are required to increase designers' 
and operators' options to assess a ship's capa-
bility to survive. Assessment of the time available 
in the case of progressive fl ooding is compli-
cated, e.g. due to the layout and lack of data. 
Research is needed, and methods and guide-
lines to tackle the problems must be developed.

This project will derive most of the missing 
data for the validation of time-domain numeri-
cal tools for assessment of ship survivability 
and develop a standard for a comprehensive 
measure of damaged ship stability, address-
ing the fl ooding risk, without forgetting the 
stochastic effects in waves. The envisaged 
standard will be based on fi rst-principles 
modelling and thus refl ect the nature of 
foundering as a process comprising loss of 
fl otation/stability, but also risk-based ulti-
mate decision-making. It is expected that this 
approach will raise the safety level substan-
tially from that enforced by current legislation. 

 Objectives 

 The objectives of FLOODSTAND are: 
- to increase the reliability of fl ooding simula-

tion tools in design and onboard use by:
 -  establishing guidelines for modelling leaking 

through closed doors and the critical pres-
sure head for collapsing under the pressure 
of fl oodwater;

 -  simplifi ed modelling of pressure losses in 
fl ows through typical openings;

 -  feasible and realistic modelling of compart-
ments with a complex layout, such as cabin 
areas, for fl ooding simulation tools;

 -  use of fl ooding monitoring systems and 
time-domain simulation for assessing the 
damage and fl ooding extent onboard the 
damaged ship;

- and, secondly, to establish a method for 
instantaneous classifi cation of the severity 
of ship fl ooding casualty, with the following 
key objectives:

 -  stochastic ship-response modelling: estab-
lish requirements and uncertainty bounds for 
methods for prediction of the time it takes a 
ship to capsize or sink after damage;

 -  rescue-process modelling: establish 
requirements and uncertainty bounds for 
models of mustering, abandonment and 
rescue operations;

 -  standard for decision-making in crises: 
establish a loss function and criteria for the 
integrated standard; 

 -  develop an implementation system and 
test effectiveness of the standard in rat-

 FLOODSTAND 
 Integrated fl ooding control and 
standard for stability and crises 
management 

Cruise passenger ships and a Ro-Ro passenger vessel
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ing different decisions for various casualty 
cases, and test the approach in a design 
environment. 

 Description of Work 

 The work is carried out in seven work pack-
ages (WP).

WP1 produces two cruise ship designs, 
assesses the effects of new results on design 
and supports dissemination.

WP2 includes the experimental and numerical 
testing of typical structures by obtaining:
- extended knowledge on leaking/collapsing 

structures;
- easy-to-use criteria for the partitions in 

fl ooding simulation;
- data on water-fl ow characteristics through 

various openings;
- further insight in fl ooding of typical cabin 

arrangements;
- assessment of the sensitivity of fl ooding 

simulation tools to variations in the input 
data.

WP3 develops a fl ood sensor data interpreter 
and uncertainty assessment. Guidelines on 

principles for the design of fl ooding monitor-
ing systems compatible with numerical simu-
lation tools will be developed.

WP4 develops requirements and uncertainty 
bounds on methods for predicting the time to 
capsize/sink after damage.

WP5 establishes requirements and uncer-
tainty bounds for models of mustering, aban-
donment and rescue operations.

WP6 develops loss and likelihood functions 
for the integrated standard. The likelihood 
function will refl ect the evaluation methods for 
the stability, evacuation and rescue process, 
including associated uncertainty.

WP7 tests the effectiveness of the standard in 
rating different decisions for various casualty 
cases for a series of hypothetical and real-life 
scenarios. 

 

Work packages of FLOODSTAND

WP0
Management

WP1
Design and

application Task 1.1
Basic design

WP2
Flooding

progression
modeling

WP4
Stochastic ship

response modeling

WP5
Rescue modeling

WP6
Conditional

risk

WP7
Demonstration

WP3
Flooding simulation
and measurement

onboard

WP1
Design and

application Task 1.2
Effect on ship design
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Expected Results 

 The major deliverables of the project include:
- new information and data on leaking and/

or collapsing structures, on discharge coef-
fi cients of some typical openings and their 
combinations, and on fl ooding cabin areas 
in ships;

- modelling guidelines for improving the reli-
ability of fl ooding simulation tools;

- the use of fl ooding simulation onboard a 
damaged ship;

- an analysis of the effects of the new data 
and information on ship design;

- the introduction of a simple, comprehensive 
and rational decision-making merit function;

- the introduction of the concept of uncer-
tainty in a standard;

- a scheme for fl exible integration of a set of 
fi rst-principle tools for representing highly 
complex scenarios and decision-making 
problems;

- the introduction of a new holistic approach 
to quantifying stability. 

Thus, the EU-project FLOODSTAND will 
develop new data and information, methods 
and tools, as well as guidelines, for determin-
istic (bottom-up) and probabilistic (top-down) 
approaches for improving the safety of pas-
senger vessels. 
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 State of the Art - Background 

 The safety of ships from sinking/capsizing 
because of a loss of watertight integrity is of 
prime interest to society, as well as the interna-
tional and national maritime regulatory bodies, 
the maritime industry and the scientifi c com-
munity. In the last decade, signifi cant research 
has been carried out in the numerical predic-
tion of the motions of damaged ships in waves 
area and in the assessment of a ship's dam-
age stability by deterministic and probabilistic 
methods. The international scientifi c com-
munity kept developing and further improv-
ing numerical methods to closely match the 
fi ndings of systematic physical model experi-
ments. In parallel to this, signifi cant progress 
was achieved in the international regulatory 
framework regarding the assessment of ship 
safety in damage conditions. Marine safety 
regulations have been developed in a mainly 
reactive way until now, with accident experi-
ence providing the feedback to improved 
regulations. This approach might have been 
satisfactory for some time, for large fl eets of 
similar ships of a certain design, for which 
past experience has led to generally satisfac-
tory standards of safety. However, it is less 
effective for unique and innovative designs, 
like the mega-ships of the cruise liner indus-
try. In response to these needs, the Interna-
tional Maritime Organization (IMO) and the 
shipping industry have introduced improved 
methods to evaluate ship safety. Recently 
adopted harmonised regulations for the dam-
age stability of dry cargo and passenger ships 
on the basis of the probabilistic concept can 
be considered as a signifi cant step forward in 
the assessment of a ship's damage stability. 
However, the intention to provide a qualitative 
assessment of safety (a safety index) might 
have been enough at the time that the proba-
bilistic framework for damage stability was 
conceived, but this is not the case anymore. 
With the advent of Design for Safety and of 
Risk-Based Design developed and promoted 
by the IP project SAFEDOR, the quantifi ca-

tion of safety, consistently and accurately, is 
today feasible and will be elaborated on in the 
GOALDS project. 

 Objectives 

 GOALDS key objectives are to:
- Develop an enhanced formulation for the 

survival factor "s" accounting for key design 
parameters of passenger ships, including 
the accumulation of water on the deck of 
ROPAX and for the time evolution of fl ood-
ing scenarios.

- Develop a new survivability formulation for 
fl ooding following grounding accidents.

- Integrate collision and grounding survivabil-
ity formulations into a single framework.

- Validate the new formulations by experi-
mental and numerical analyses.

- Develop a new damage survivability require-
ment in a risk-based context.

- Evaluate the practicality of the new formu-
lations by a series of ship concept design 
studies.

- Submit results for consideration by IMO 
upon completion. 

 Description of Work 

 The GOALDS research project addresses the 
set objectives by:
- Improving and extending the formulation for 

the assessment of the probability of survival 
of ROPAX and mega cruise ships in a dam-
aged condition, based on the extensive use 
of numerical simulations. 

- Performing comprehensive model testing to 
validate theoretical models.

- Elaborating on damage statistics and prob-
ability functions for the damage location, 
length, breadth and penetration in case of 
a collision/grounding accident, based on 
a thorough review of available information 
regarding these accidents over the past 
30-60 years worldwide.

- Formulating a new probabilistic damage 
stability concept for ROPAX and cruise 
ships, incorporating collision and grounding 

 GOALDS 
 GOAL Based Damage Stability 
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damages, along with an improved method 
for the calculation of the survival probability.

- Establishing new risk-based damage sta-
bility requirements of ROPAX and cruise 
vessels based on a cost/benefi t analysis to 
establish the highest level for the required 
subdivision index.

- Investigating the impact of the new formu-
lation for the probabilistic damage stability 
evaluation of passenger ships on the design 
and operational characteristics of a typical 
set of ROPAX and cruise vessel designs 
(case studies).

- Preparing and submitting a summary of 
results and recommendations to IMO for 
consideration (end of project, year 2012). 

 Expected Results 

 - A new formulation introduced for the 
assessment of the probability of survival of 
ROPAX and mega cruise ships in a dam-
aged condition, based on the extensive use 
of numerical simulations. 

- Comprehensive model testing to investi-
gate the process of ship stability deteriora-
tion in damaged conditions and to provide 
the required basis for the validation of the 
numerical simulation results.

- The elaboration of damage statistics and 
probability functions for the damage loca-
tion, length, breadth and penetration in case 
of a collision/grounding accident, based on 
a thorough review of available information 
regarding these accidents over the past 
30-60 years worldwide.

- Formulation of a new probabilistic dam-
age stability concept for ROPAX and cruise 
ships, incorporating collision and grounding 
damages, along with an improved method 
for calculation of the survival probability.

- Establishing new risk-based damage sta-
bility requirements of ROPAX and cruise 
vessels based on a cost/benefi t analysis to 
establish the highest level for the required 
subdivision index.

- Investigation of the impact of the new for-
mulation for the design and operational 
characteristics of a typical set of ROPAX 
and cruise vessel designs (case studies).

- Preparation and submission of a summary 
of results and recommendations to the 
IMO for consideration (end of project, year 
2012). 

OASIS OF THE SEAS - WORLD's LARGEST CRUISE SHIP BY STX FINLAND
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 State of the Art - Background 

 Fatigue at sea and related issues such as 
stress and overload are highly important at 
present. Ships' crews are under pressure 
from schedules and economy, and have to 
handle their tasks with fewer crew members. 
Several incidents and accidents are attrib-
utable to fatigue, and the real number may 
be even larger, as a study performed by the 
Swedish Maritime Administration in 2006 
indicates which supports the MAIB report, 
referred to above.

HORIZON will address the maritime setting 
which is far less well-researched than that for 
land transport. In a driving context, sleepi-
ness and mental fatigue are the most relevant 
fatigue components. Sleepy driving accidents 
have been estimated to be involved in at least 
15-20% of the accidents. Norwegian data 
of in-depth accident investigations showed 
that sleepiness was involved in 29% of the 
crashes, which was more than alcohol related 
accidents (11%). Sleepiness (particularly sub-

jective ratings) is to a large extent context-
dependent. As a consequence, one may 
perceive oneself as being fairly alert because 
of masking. But when masking is removed, 
a dramatic and surprising increase in sleepi-
ness will be experienced. Taking context 
related factors into account, driver sleepiness 
can be seen as the lack of ability to maintain 
a wakeful state of attention without the aid of 
the situational factors.

Results from two recent studies show that 
many factors in combination must be con-
sidered to understand fatigue at sea, such 
as poor quality sleep, environmental factors, 
high job demands and high stress (Smith et 
al., 2006), and that working more than 2x6 
hours per 24 hours should be avoided since 
this leads to very high levels of sleepiness. 
There should always be two persons on the 
bridge during watch-keeping. Together, these 
conclusions indicate that there are serious 
diffi culties with the continued use of the two-
watch system on ships with only two nautical 
offi cers. 

 Objectives 

 The project will defi ne and undertake scien-
tifi c methods for the measurement of fatigue 
in various realistic seagoing scenarios using 
bridge, engine-room and liquid cargo han-
dling simulators. The project will assess the 
impact of fatigue on decision-making per-
formance and will determine optimal settings 
for minimising those risks to both ship and 
seafarer. Project Objectives are - 

 HORIZON 
 Research into Effects on Cognitive 
Performance of Maritime Watch-
keepers under Different Watch 
Patterns, Workloads & Conditions, 
with Reality Usage of Ships Bridge, 
Engine& Cargo Control Simulators 
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- To provide a realistic, high fi delity, voyage 
scenario in which watch-keeper cognitive 
performance can be measured.

- To provide various watch-keeping patterns 
which will lead to fatigue in the watch-keep-
ing offi cers.

- To capture empirical data on the cognitive 
performance of the watch-keepers under-
taking these watch-keeping patterns.

- To analyse this empirical data to determine 
the effect of fatigue on the cognitive per-
formance of the watch-keepers.

- To develop a fatigue management toolkit for 
use by ship managers, maritime regulators, 
fl ag states, port states and the International 
Maritime Organisation.

- To derive a set of recommendations that 
maritime regulators and ship managers can 
use to improve the safety and reliability of 
vessels. 

 Description of Work 

 The project begins with a research, design 
development study, which will utilise literature 
on fatigue obtained from maritime and other 
relevant sources, a range of fatigue measure-
ment tools and procedures will be examined 

and selections made. Experimental scenarios 
will then be designed that will allow for the 
observation of certifi cated watch-keepers, 
undertaking watch-keeping routines, under 
realistic conditions in bridge, engine room 
and liquid cargo handling simulators. Data 
collected from these experiments will be ana-
lysed to determine the effects of fatigue on 
the cognitive performance of maritime watch-
keepers under different watch patterns. The 
results of this data analysis will lead to the 
development of a fatigue management toolkit 
for use by interested parties such as ship 
managers, maritime regulators, fl ag states, 
port states and the International Maritime 
Organisation. Dissemination of the results 
of this research project will be enhanced by 
inclusion as partners of a major European 
Classifi cation Society and the European 
Transport workers Federation.

The strategy is to replicate realistic seago-
ing conditions, with suffi cient experiments 
and candidates to ensure statistical validity 
of the results. The science involved will be to 
take various means of measuring fatigue and 
the performance degradation it causes, and 
relate them to the operating circumstances 

Ship's Bridge Simulator

©
 W

ar
sa

h 
M

ar
iti

m
e 

A
ca

de
m

y

REC-10-001_MEP3.indd   274REC-10-001_MEP3.indd   274 03/05/11   12:2203/05/11   12:22



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

275

of the candidates. Using mathematical and 
regression modelling techniques, the results 
will be analysed and causal factors revealed. 
This will enable the development of some 
fatigue prediction software, developing fur-
ther, models previously produced for other 
sectors and different operating regimes. 

 

Expected Results 

 The evaluation of results will take the form 
of regression analysis, based on the range 
of variables under study. It is expected that 
these will reveal useful data linking measur-
able fatigue to defi nable causes. Similarly, the 
extent of that measurable fatigue will also be 
correlated to levels of performance degrada-
tion. Applied to all of this will be the overlay of 
signifi cance of operation, enabling an assess-
ment to be made of the seriousness of impact 
of lost performance and whether it can be tol-
erated or mitigated. All these results will be 
gathered for exploitation within the manage-
ment toolkit to be developed using a form of 
software used in other fatigue circumstances 
and which needs adapting and further devel-
oping for marine applications. 
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 Acronym:  HORIZON

 Name of proposal:   Research into Effects on Cognitive Performance of Maritime Watch-keepers 
under Different Watch Patterns, Workloads & Conditions, with Reality Usage 
of Ships Bridge, Engine & Cargo Control Simulators

 Contract number:  234000

 Instrument:  CP – FP

 Total cost:  3 820 627 €

 EU contribution:  2 841 469 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.06.2009

 Ending date:  30.11.2011

 Duration:  30 months

 Website:  http://project-horizon.eu

 Coordinator:  Mr. Graham Clarke

 Southampton Solent University - Warsash Maritime Academy

 East Park Terrace

 UK SO14 0YN Southampton

 E-mail:  graham.clarke@inchmery.eu

 Tel:  +44 (0)159 067 11 77

 EC Offi cer:  Grzegorz Domanski

 Partners:  Bureau Veritas FR

 Chalmers tekniska hoegskola AB SE

 ETF Nautilus UK UK

 Stockholm University SE

 Charles Taylor & Co Limitd UK

 European Community Shipowners Associations BE

 International Harbour Masters' Association NL

 International Association of Independent Tanker Owners - INTERTANKO UK

 Marine Accident Investigation Branch UK

 Maritime & Coastguard Agency UK
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 State of the Art - Background 

 Computer-aided engineering is a routinely 
used technology for the design and testing of 
road vehicles, including the simulation of their 
response to an impact and the prediction of 
the risk of injuries sustained by potential vic-
tims. Nevertheless, so far, the release of a 
vehicle on the market has still been depend-
ent on the verifi cation of the product compli-
ance with safety standards through a series of 
type approval physical tests. 

To increase car industry competitiveness by 
reducing the burden of this type of approval 
test system, and to improve road safety by 
raising the quality level of protection meas-

ures, recent initiatives have been taken by 
both industry and public authorities to pro-
mote the use of alternative ways (e.g. virtual 
tests through numerical simulation) to check 
vehicle compliance with safety standards. 
However the lack of standardization of virtual 
models and procedures is a major barrier to 
being able to compare and evaluate them 
independently of the code, platform or per-
forming organization and possible product 
variability.

Thanks to the implementation of virtual test-
ing in regulations and safety directives, full 
information about the behaviour of the tested 
component will be obtained, not only if the 
component complies with the criteria but also 

 IMVITER 
 Implementation of Virtual Testing 
in Safety Regulations 

Frontal full vehicle impact simulation (30-degree rigid front barrier)
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to what extent this component has reached 
its load limit. Then, regulatory bodies will be 
able to evaluate the behaviour of this compo-
nent based on better regulation principles and 
minimize the costs due to the avoidance of 
performing so many hardware tests that used 
to be expensive. 

 Objectives 

 The main objective of the IMVITER project is 
the implementation of virtual (VT) procedures 
in existing safety standards by consolidat-
ing advanced VT technologies, analyzing the 
ensuing costs and benefi ts and looking for 
improvements in homologation procedures as 
well as setting the basis for the improvement 
of integrative safety.

This project is part of a long term process 
which should lead step by step to a complete 
electronic certifi cation, including full scale 
vehicles as well as human models instead of 
crash dummies.

The achievement of this objective implies 
that the accuracy of the virtual models and 
procedures can be assured and rated inde-
pendently of the code, platform and the per-
forming organization. Therefore, one of the 
obstacles of the use of virtual testing in regu-
lations can be solved: the lack of confi dence 
in the simulation technologies from regulatory 
bodies and users. 

 Description of Work 

 The activities of this project can be divided 
into two main blocks: the implementation 
of virtual testing in current regulations and 
research and development of more accurate 
virtual testing tools and new advanced safety 
systems.

The project starts with an analysis of regu-
latory tests that are simulated today thanks 
to numerical models, and an evaluation of 
the quality of these simulations according to 
industrial standards in order to identify the 
most suitable physical tests and regulations 
to be replaced by virtual tests.

IMVITER Project
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The second Work Package (WP) of the 
project is divided into two parts. The fi rst one 
is focused on the defi nition of evaluation cri-
teria of virtual testing (methods, models and 
tools) for homologation. The second part 
of this WP aims to improve predictability of 
numerical models according to the evaluation 
criteria requirements.

The procedure to implement VT in the 
selected regulations will be defi ned in WP3. 
These procedures should not be limited to the 
integration of the development procedure uti-
lising numerical simulation, which is currently 
used by the industry in a VT homologation 
procedure.

In the WP4, the full process development of 
VT for homologation, with respect to existing 
regulations (selected in WP1), will be applied 
in order to investigate the feasibility of the 
procedure.

An important issue is to establish how VT 
can result in cost reduction and an increase 
in competitiveness for the car industry and 
result in benefi ts for the whole of society with-
out increasing regulatory tests. All possible 
approaches will be investigated in WP5.

The WP6 includes the main activities aimed 
to research and develop more accurate and 
reliable virtual testing tools, including new 
advanced safety systems. Requirements 
and obstacles to the implementation of these 
kinds of VT procedures in current regulations 
and proposals will be analysed.

Then, WP7 has been specifi cally defi ned in 
order to assure the correct dissemination of 
the project outcomes among all stakeholders. 

 Expected Results 

 The development of more comprehensive test 
methodologies by introducing virtual testing in 
homologation/regulation is widely acknowl-
edged as a driver for innovation and improve-
ment in passive and active safety, in cars and 
other modes of transport. 

The implementation of virtual testing in the 
industry and mainly in regulatory and cus-
tomer test procedures will lead to:
- An enhancement of the competitiveness of 

the European industry by allowing car man-
ufacturers and suppliers to create new vehi-
cles in less time and at less cost but with a 
higher added value and better quality.

- An improvement of the protection capabili-
ties and a reduction of the number of fatali-
ties in our roads by extending the range of 
protection beyond the current regulations, 
covering a wider range of cases.

The IMVITER results will raise the quality of 
computer simulation tools by improving the 
accuracy and reproducibility (predictability) of 
the Computer Simulation Results related to 
the Experimental results. 
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 Acronym:  IMVITER

 Name of proposal:  Implementation of Virtual Testing in Safety Regulations

 Contract number:  218688

 Instrument:  CP – FP

 Total cost:  4 767 318 €
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 EC Offi cer:  Grzegorz Domanski
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 Bundesanstalt für Straßenwesen DE

 ESI GROUP S.A. FR
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 Altair Development France FR
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 State of the Art - Background 

 The European Union has been promoting 
the reformation of the Rail Traffi c Manage-
ment System since 1990 under the ERTMS 
programme, which is driven by the need for 
interoperability, opening procurement mar-
kets, increasing effi ciency and harmonising 
safety in the European railway system. Huge 
and successful efforts have been made so 
far in the fi eld of train control: European Train 
Control System (ETCS) and train communica-
tion: Global System for Mobile Communica-
tions - Railway (GSM-R). However, this does 
not cover the whole signalling system and its 
main component, the interlocking.

Interlockings, including line block systems, 
are the traditional instrument in the signal-
ling sub-system for interconnecting infor-
mation about the status of elements and 
commands towards various control devices. 
Over the decades these have evolved from 
manual towards automated functioning, 
from mechanical, electro-mechanical, relay-
based to electronic computer-based tech-
nology. Extremely high safety and reliability 
have always been key requirements. In many 
European railway networks, there is a huge 
potential need for renewing signalling instal-
lations, including their interlockings. However, 
economic analyses of several railways show 
that a renewal at current cost levels for plan-
ning, procurement and implementation is now 
not feasible. 

 Objectives 

 The implementation of ETCS in conventional 
European rail networks could be hampered 
where interlockings need to be replaced if 
this cannot be carried out in an economically 
and technically effi cient manner. As a result, 
railways are aiming for signifi cantly reduced 
life-cycle costs of future interlockings and 
associated outdoor equipment. All possibili-
ties for cost-reduction in the various imple-
mentation phases ranging from planning and 
site-specifi c engineering, procurement, com-
missioning (including safety approval) to main-
tenance (including adaptations to changes 
of the operational requirements) need to be 
explored. Standardisation, increased com-
petitive tendering and signifi cant reduction 
of implementation time are considered to 
be key requirements for the future. Conse-
quently, railways are aware of the need for 
well defi ned strategies to achieve a migration 
from the present confi guration towards a new 
harmonised interlocking system with effi cient 
integration with the adjacent systems for 
Centralised Traffi c Control, ERTMS and other 
relevant systems. All jointly developed specifi -
cations are to be placed in the public domain 
in the agreed version.

INESS will then defi ne and develop specifi -
cations for a new generation of interlocking 
systems with interfaces towards adjacent 
sub-systems such as remote control, neigh-
bour interlocking, outdoor equipment and, in 
particular, ETCS. 

 Description of Work 

 There are six major work streams.

Business model: the entire value chain in the 
signalling fi eld will be re-engineered in order 
to gain cost reductions through highly effi cient 
processes and scale effects due to rationali-
sation and standardisation.

 INESS 
 INtegrated European Signalling 
System 
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System design: to harmonise data fi le formats, 
design tools, data transfer for production and 
data fl ows linked with system architecture, 
and to maximise the knowledge base of 
owned assets within the railway infrastructure.

Generic requirements: to produce the require-
ments database in a harmonised format and 
structure for the interlockings of each of the 
participating railways; to extract a common 
core of validated future functionalities and 
develop common methods and tooling for 
verifi cation and validation.

Functional architecture and interfaces: to 
assess the current architecture of signalling 
installations with regards to their functional 
confi guration and to propose an optimal one 
for ETCS compliant interlockings. 

Testing and commissioning: to develop an 
optimised testing and commissioning proc-
ess with methods and tools to facilitate the 
effi cient integration of ERTMS applications 
into the various Member States.

Safety case process: to identify an effi cient 
way to interpret the safety case process 
according to CENELEC and develop improve-
ment strategies consistent with the National 
Safety Authorities. 

 Expected Results 

 The major project deliverables are:
- a technical roadmap towards interoperable, 

standardised interlocking platforms;
- harmonised data fi le formats, design tools, 

data transfer for production, data fl ows 
linked with system architectures and a max-
imised knowledge base of owned assets 
within the railway infrastructure;

- a common core of validated standard-
ised functionalities for future interlock-
ings, including the functionalities especially 
required by ERTMS levels 2 and 3;

- a common method and tooling for veri-
fi cation and validation of the functional 
requirements;

- standardised functional architecture, par-
ticularly for the interfacing with ETCS. The 
functional structure of ETCS shall essen-
tially remain as currently specifi ed with three 
application levels;

- test tools and techniques verifi ed for safety 
to enable the testing and commissioning 
of signalling applications, including INESS-
compliant products. Development of an 
optimised harmonised testing and commis-
sioning process;

- reduced time and cost for the safety case. 

Traffic Management Center

Remote Control Center

Interlocking

Traffic Management : Eur-Optirail
- Strategic management
- etc.

Signalling : INESS INtergrated European
Signalling System (proposed)
- Remote control automated/manual
- Trackside occupancy proving based
   block control, safe route setting
- Control of level crossings
- Control of Switch points, ...
- Control of line side signals
- etc.

Train control-command: ETCS European
Train Control System
- Automatic train protection and warning
- Automatic train command signalling
- Trainside location based block control
-etc.
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 Acronym:  INESS

 Name of proposal:  INtegrated European Signalling System

 Contract number:  218575

 Instrument:  CP – FP

 Total cost:  16 598 366 €

 EU contribution:  10 245 769 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2008

 Ending date:  30.09.2011

 Duration:  36 months

 Website:  http://www.iness.eu

 Coordinator:  Mr. George Barbu

 Union internationale des chemins de fer

 Rue Jean Rey 16

 FR 75015 Paris

 E-mail:  decicco@uic.org

 Tel:  +33 (0)1 44 49 20 65

 Fax:  +33 (0)1 44 49 20 69

 EC Offi cer:  Michal Klima

 Partners:  Administrador de Infraestructuras Ferroviarias ES

 Alma Consulting Group SAS FR

 ALSTOM Belgium SA BE

 Ansaldo STS S.p.A. IT

 AZD Praha sro CZ

 Banverket - Swedish National Rail Administration SE

 Baudis Bergmann Rosch Verkehrstechnik GmbH DE

 Bombardier Transportation UK Ltd UK

 DB Netz AG DE

 Technische Universiteit Eindhoven NL

 Nucleo de Comunicaciones y Control S.L. ES

 Funkwerk Information Technologies GmbH DE

 Westinghouse Brake and Signal Holdings Ltd UK

 MER MEC S.p.A. IT

 Network Rail Infrastructure Ltd UK

 ProRail B.V. NL

 Railsafe Consulting Ltd UK

 Rete Ferroviaria Italiana S.p.A IT

 Forschungsinstitut für Rationalisierung e.V. DE

 Scheidt & Bachmann GmbH DE

 Siemens AG DE
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 University of Southampton UK

 Ingeniería y Economía del Transporte S.A. ES

 Thales Rail Signalling Solutions GmbH DE

 Technische Universität Braunschweig DE

 Universidad Politécnica de Madrid ES

 University of York UK

 Union des industries ferroviaires européennes BE
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 State of the Art - Background 

 The development of information and com-
munication technologies in the fi eld of road 
transport provides drivers with access to vari-
ous functions and services which, if designed 
ergonomically and used appropriately, have 
the potential to signifi cantly enhance driver 
safety, mobility, enjoyment and comfort. How-
ever, little is known about how drivers actually 
interact with most of these systems - where, 
when, how and why they interact with them 
- and about the effects of their long-term use 
on driver behaviour, performance and safety. 

If poorly designed and used inappropriately, 
in-vehicle technologies (IVTs) have the poten-
tial to compromise safety. Several key safety 
issues are linked with IVT use:
- risk of distraction; 
- over-reliance; 
- knowledge of systems;
- awareness of system limitations; 
- the controllability of the systems;
- negative behavioural adaptation; 
- workload.

It is critical to understand how drivers inter-
act with the emerging IVT in order to identify 
issues that have the potential to compromise 
driver safety and to develop countermeas-
ures, for example better human-machine 
interface (HMI) design, training, education. 

 INTERACTION 
 Differences and similarities in driver 
INTERACTION with in-vehicle 
technologies 

Dissemination, scientific coordination and project management         WP 7, WP 8, WP 9

WP 1 WP 2

Analysis of self-reported behaviour

Analysis of observed driver behaviour

WP 3

WP 5

WP 4

Choice
of IVT

Focus
groups

Questionnaire
survey

Methdology for behaviour
observation

Naturalistic
observations

Experimental
observation

Synthesis
of results

INTERACTION work programme
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 Objectives 

 The general and long-term aim is to address 
the following issues in relation to drivers, car 
manufacturers, designers, people in charge of 
deploying new technologies and road safety 
professionals:
- to derive fundamental knowledge about 

driver IVTs, and the positive and negative 
by-products of this interaction in normal 
and emergency situations, and to use this 
knowledge to develop new and novel road 
safety countermeasures; 

- to decrease the level of human error that 
occurs when drivers interact with IVT;

- to reduce the risk of system misuse by 
drivers;

- to promote the safe use of IVT by European 
drivers;

- to increase the benefi ts of IVT in enhancing 
road safety;

- to contribute to the reduction of road 
accidents;

- to stimulate further research on the topic.

Concretely, the main ideas behind INTERAC-
TION are the following:
- to gain a better understanding of driver 

interactions with IVT; 
- to focus on technologies already available 

on the European market;

- to identify patterns of use of these systems 
by European drivers in everyday life;

- to analyse their effects on drivers’ behav-
iours and skills, in normal and emergency 
situations;

- to highlight individual and cultural differ-
ences that infl uence the nature of driver 
interactions with IVT, and the resulting out-
comes of these interactions. 

 Description of Work 

 Four mature ICT functions that are already 
well adopted by European car drivers will be 
selected to understand the long-term effect of 
IVT. They will include informing and assisting 
functions.

The project will use a unique combination of 
approaches to understand driver interaction 
with these systems, and their impact on driver 
behaviour, performance and safety. Data will 
be gathered from: 
- focus groups (WP1); 
- a large-scale, pan-European web-based 

survey (WP2); 
- a 'natural driving study' in which drivers will 

use ordinary vehicles fi tted with equipment 
(e.g., video, GPS, sensors) to record their 
driving behaviour and performance when 
interacting with IVT (WP4); 

Questionnaire
survey

Focus
groups

Experimental
observations

Naturalistic
observations

Self-reported
behaviour

Observed
behaviour

Macro
level

Micro
level

Quantative
analysis

Qualitative
analysis
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- a behavioural observation technique, allow-
ing trained observers to make judgements 
about the impact of IVT on a driver's ability 
to manage safety-critical situations (WP5). 

Differences in driver interactions with IVT will 
be studied. The aspects looked at will include: 
gender, age, miles driven, orientation towards 
skills and safety, attitudes towards new tech-
nologies in the car, private or professional use 
of the car, characteristics of the road network 
driven. 

Differences and similarities across Europe 
will also be investigated. The study will look 
at nine countries in three broad areas: South-
ern, Central and Northern Europe. A compari-
son will be made with an overseas country: 
Australia. 

 

Expected Results 

 INTERACTION will have three main research 
and development outcomes:
- Scientifi c level: identifi cation of the differ-

ences and similarities between drivers and 
countries in terms of IVT use and its effects 
on drivers' behaviours and skills in normal 
and emergency situations;

- Technical level: design and development of 
a behavioural observation platform relevant 
for the natural observation of IVT use;

- Methodological level: issuing of recommen-
dations for carrying out studies of IVT use 
based on a comprehensive investigative 
framework.

Using the knowledge acquired during INTER-
ACTION, the following recommendations will 
be made:
- the design and refi nement of IVT in terms of 

ergonomics, usability and safety;
- the design of appropriate instructions and 

training for drivers who will use them; 
- the customisation of systems to make them 

compatible with driver and driving charac-
teristics in the country in which the systems 
are deployed.

These recommendations will strengthen 
public awareness on safe and unsafe uses 
of IVT. They will also increase the coherence 
between drivers' patterns of use of the tech-
nologies and the legislation. Finally INTER-
ACTION's recommendations will stimulate 
greater demand for the IVTs which appear to 
show signifi cant potential to enhance safety. 

REC-10-001_MEP3.indd   287REC-10-001_MEP3.indd   287 03/05/11   12:2203/05/11   12:22



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

288

 Acronym:  INTERACTION
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technologies
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 State of the Art - Background 

 The technological advances in train design 
during the last few years have enabled the 
construction of more high-speed rail lines 
and the broader use of high-speed trains as 
an alternative and environmentally-friendly 
means of travel, which offers fast and reli-
able transportation of passengers and goods 
between hundreds of cities across the Euro-
pean continent. The increasing trend for the 
industry s business is forecast to continue in 
the forthcoming years, since rail transport is 
steadily becoming a more attractive option 
over other means of transportation for the 
public. This is due to the fact that train travel 
is generally cheaper than using a car or an 
airplane, and very often the fastest option to 
reach a destination. It is also inherently safer 
and far more environmentally friendly in com-
parison to car travel, without compromising 
passenger convenience. 

Today, rail networks across Europe are getting 
busier with trains travelling at higher speeds 
and carrying more passengers and heavier 
axle loads than ever before. The combination 
of these factors has put considerable pres-
sure on the existing infrastructure, leading to 
increased demands in inspection and mainte-
nance of rail assets due to the higher risk of 
catastrophic failure. 

The successful implementation of the INTE-
RAIL system will deliver a step change in rail 
inspection practices currently employed by 

the rail industry through the development of 
a novel inspection approach integrating in a 
single vehicle, different advanced techniques, 
leading to higher levels of reliability and safety. 

 Objectives 

 The INTERAIL consortium will develop and 
implement an integrated high speed inspec-
tion system based on a modular design, 
which will enable a faster and more reliable 
inspection of rail tracks at faster speeds com-
pared to the available ones.

INTERAIL presents the following major 
objectives:

1. To overcome the limitations of cur-
rent inspection procedures of rail tracks 
through the successful implementation 
of an integrated high-speed inspection 
system based on automated visual, Alter-
nated Current Field Measurement (ACFM) 
and ultrasonic techniques, combined in a 
single architecture as shown in the fi gure 
presented.

2. To develop advanced verifi cation and eval-
uation procedures of the defects detect-
able by the high-speed system based on 
ACFM, ultrasonic phased arrays, and high-
frequency vibration analysis equipment.

3. To achieve higher levels of PoD of rail 
defects leading to the substantial improve-
ment in the actual reliability of the European 
rail network.

4. To decrease inspection times and asso-
ciated costs by up to 75% through the 
integration of three different rail track evalu-
ation techniques that will complement each 
other as part of a functional single high-
speed NDE. 

 INTERAIL 
 Development of a Novel Integrated 
Inspection System for the Accurate 
Evaluation of the Structural Integrity 
of Rail Tracks 
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5. To develop the required software and intel-
ligent control unit to enable automatic and 
real-time analysis of the defects detected 
and minimise human subjectivity during the 
interpretation and analysis of results.

6. To contribute to the harmonisation of 
inspection procedures and network reliabil-
ity across Europe. 

 Description of Work 

 The total work content of the project is 
divided in fi ve technical workpackages (WP) 
as follows:

WPA:Sample procurement and system speci-
fi cation. Within this WP, the consortium will 
collect and analyse data from the existing lit-
erature, rail infrastructure managers, rail track 
inspection providers, rail track maintenance 
companies and rail manufacturers in order to 
thoroughly evaluate the defi ciencies that are 
currently associated with rail inspection and 
maintenance procedures and their effect on 
European rail transport.

WPB:Novel high-speed inspection system. 
This WP consists in the development of the 
integrated inspection system combining three 
main modules based on three different non-
destructive evaluation technologies: ACFM, 
Ultrasonics and Automated Vision. 

WPC:Positioning, sensor adjustment and 
defect marking subsystem. In this WP the 
positioning, sensor adjustment and defect 
marking system will be developed. 

WPD:Manual defect verifi cation inspection 
techniques. Development of a special equip-
ment will be developed for the verifi cation and 
evaluation of rail defects which are detected 
with the high-speed system.

WPE:Integration and validation. The integra-
tion of the output of WPB and WPC will be 
carried out in a single high speed rail inspec-
tion system. The validation of the system and 
of the defect verifi cation techniques will be the 
basis for the system assessment. 
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The successful integration and validation 
tests of the INTERAIL high-speed rail inspec-
tion system, defect verifi cation and evaluation 
techniques will be followed by thoroughly 
planned fi eld trials and demonstrations of the 
system’s capability at the consortium railway 
operators. 

 

Expected Results 

 The major results expected from the project 
are:
- High speed Automated Inspection equip-

ment integrating several NDT techniques;
- Intelligent software and control unit;
- Manual equipment for faster and effi cient 

inspections;
- Reduction of costs, time and accident 

probability; 
- Increase of POD and reduction of POF;
- Training of operators and certifi cation 

procedures. 
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 State of the Art - Background 

 Currently, Advanced Driver Assistance Sys-
tems (ADAS) allow human drivers to always 
remain in full control of the car. With this direc-
tive the means to correct errors of the driver 
by assistance systems are limited and certain 
types of accidents cannot be prevented by 
these systems. Partially Autonomous Driver 
Assistance Systems (PADAS) that take over 
full control of the car in certain cases are 
required to increase safety. To this aim, a 
design methodology is needed that allows 
proving that these partially automated sys-
tems always maintain a safe state of driving. 

In the ISi-PADAS project we will focus on 
a time-saving driver-model-based evalua-
tion of the effect of PADAS with the aim of 
proving that the actions of the system really 
prevent driver errors without introducing new 
ones. Up to now, in the industrial develop-
ment process, and even in current research 
projects in the Sixth Framework Programme 
(e.g. PReVENT and AIDE), effects of assist-
ance systems are investigated empirically by 
performing expensive and time-consuming 
tests in driving simulators or with prototypes 
on test tracks. Further effects are examined 
after market introduction based on fi eld oper-
ational tests and accident reports. With these 
means it will cost too much time and effort to 
provide a strong argument for the safety of 
PADAS. To achieve this, a new methodology 
has to be developed. 

 Objectives 

 The main objective is to develop an innovative 
methodology to support risk-based design 
and approval of PADAS focusing on the elimi-
nation and mitigation of driver errors by an 

integrated Driver-Vehicle-Environment model-
ling approach.

The main part of this Driver-Vehicle-Envi-
ronment (DVE) modelling approach will be 
an effective and working simulation of driver 
behaviour, based on modelling driver cogni-
tive processes. Driver models are a means of 
making psychological knowledge about driver 
behaviour readily available to system design-
ers. Driver models when integrated with mod-
els of the vehicle and the traffi c environment 
can be developed into computerised simula-
tions that can be applied in early development 
stages to predict driver behaviour, including 
driver errors. In this way they can support 
decisions between design alternatives and 
can be applied for testing the need for spe-
cialised assistance systems.

Such a driver-model-based simulation of 
traffi c scenarios can streamline the amount 
of simulator tests with human subjects by 
highlighting those scenarios that require more 
detailed investigation due to predicted poten-
tial hazards. This enables avoiding the bias 
of professional test drivers to unconsciously 
avoid scenarios with the highest possible risk. 
Both improvements will save effort and time 
during the development of safe driver-assist-
ance systems. 

 Description of Work 

 The general plan of this project is to develop a 
model of driver behaviour based on a cognitive 
approach and to transform it into a software 
simulation integrated in a general platform 
(Joint Driver-Vehicle-Environment Simulation 
Platform) that simulates DVE models in an 
effective and consolidated way. This platform 
will allow rapid simulation of a vast number of 

 ISi-PADAS 
 Integrated human modelling and 
Simulation to support human error 
risk analysis of Partially Autonomous 
Driver Assistance Systems 
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traffi c scenarios to predict the probability and 
risk of driver errors for different PADAS design 
alternatives. In this way the platform will be 
used as a technical basis for a new method-
ology to support Human Error Risk Analysis 
during a risk-based design process. 

In order to provide an empirical basis for the 
driver-model development, driving experi-
ments will be performed with human driv-
ers to investigate driver errors with regard to 
unassisted and assisted driving in real traffi c 
and in car simulators. Using the results from 
these experiments, driver models will be 
developed which allow a prediction of driver 
behaviour on a computational basis. These 
driver models will used in the second phase 
of the project to investigate the variation of 
human behaviour in the presence of driver-
assistance systems. Knowing and modelling 
the driver behaviour with and without driver 
assistance systems will allow the develop-
ment of systems that minimise errors in criti-
cal situations. 

 Expected Results 

 The project will produce key innovations on 
four complementary research dimensions:
- Improved risk-based design: development 

of a risk-based design process for design-
ing advanced control systems, such as 
PADAS;

- Advanced driver modelling: development 
of models for predicting correct and erro-
neous driver behaviour, based on modern 
approaches and algorithms, capable of 
capturing the key aspects of human behav-
iour, and retaining the fundamental charac-
teristics of cognition and decision-making;

- Joined Driver-Vehicle-Environment Simu-
lation Platform: integration of the driver 
models into a DVE computerised, fast run-
ning, and simple simulation tool for predict-
ing driver behaviour and driver errors as a 
technical basis for the risk-based design 
process;

- New knowledge about driver behaviour 
including errors: extensive empirical stud-
ies and experiments with human drivers in 
real traffi c and car simulators will lead to 
new knowledge about sources of accidents 
and potential countermeasures. This knowl-
edge will be the basis for the driver-model 
development, as well as the design of new 
PADAS systems which counteract driver 
errors and thus increase traffi c safety.

The new design methodology followed in 
the ISI-PADAS project can offer the great-
est potential to achieve the EC main goal 
of signifi cantly reducing the number of road 
accidents. 
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 State of the Art - Background 

 The development of driver models has been 
studied in previous projects such as AIDE, 
ROADSENSE, MODURBAN, MODTRAIN, 
UGTMS and reasonable progress has been 
made. Further research is needed, however, 
on modelling the dynamic driver-vehicle-envi-
ronment (DVE) interactions in terms of:
- theoretical architectures;
- adaptation and infl uencing factors;
- parameters and variables affecting behav-

iour in normal and emergency conditions;
- methods on how to implement a simula-

tion platform and numerical algorithms to 
perform running software tools that enable 
the fast and reliable representation of DVE 
interactions.

Many of the innovative technologies that 
are available will affect driver behaviour. For 
instance, after an initial learning period, colli-
sion warning and headway warning systems 
are likely to affect the preferred headway of 
drivers. The effect these systems have on 
driver behaviour will vary, both in direction and 
in magnitude, depending on how the system 
is designed and the particular characteristics 
of the driver. These effects on driver behaviour 
can be studied by comparing experienced 
users of systems already on the market with 
novice users. This work has already started 
in the EU project AIDE where progress in this 
area has been made. Further work is how-
ever needed, especially on the experimental 
side where ITERATE will make a signifi cant 
contribution. 

 ITERATE 
 IT for Error Remediation And 
Trapping Emergencies 

One of the driving simulators used in ITERATE
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 Objectives 

 The objective of ITERATE is to develop and 
validate a unifi ed model of driver behaviour 
(UMD) and driver interaction with innovative 
technologies in emergency situations. This 
model will be applicable to and validated for 
all surface transport modes. The drivers' age, 
gender, education, experience and culture 
(whether regional or company/organisational) 
are factors that will be considered, together 
with infl uences from the environment and the 
vehicle.

Such a unifi ed model of driver behaviour will 
be of great use when designing innovative 
technologies, since it will allow for assessing 
and tuning the systems in a safe and controlla-
ble environment without actually putting them 
to use in real traffi c. At the concept stage, the 
model could guide designers in identifying 
potential problem areas, whilst at the proto-
type stage the model could inform on the sce-
narios to be used in system evaluation. 

Along the same lines, the model could be of 
use for authorities as a guide in assessing and 

approving innovative technologies without 
performing extensive simulator experiments 
or large-scale fi eld trials. 

 Description of Work 

 The ITERATE project consists of nine work 
packages (WP) including management and 
dissemination.

WP1 and 2 will set the framework of the 
project in terms of model design and systems 
included in the study.

WP3, 4 and 5 will build on this framework to 
carry out the experiments needed. 

WP6 will run in parallel, based on the models 
determined in WP1, to develop the software 
needed for the UMD. When the fi rst set of 
experiments in WP4 have been completed, 
WP5 and WP6 will work together to feed the 
model with the parameters produced from the 
experiments.

WP7 will critically review the model and com-
pare the simulated UMD with real drivers of 
cars and trains, and navigators of ships. 

WP1
Critical state of the art

and development of universal
models of driver behaviour
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Selection of systems and
definition thereof for the

various vehicle types

WP3
Experimental design

and scenario
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Experimental
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Analysis
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Model development
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Model validation

The work packages in the ITERATE project
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 Expected Results 

 The UMD can be used to improve the design 
and safety assessment of innovative tech-
nologies and make it possible to adapt these 
technologies to the abilities, needs, driving 
style and capacity of the individual driver.

The UMD can inform on the scenarios to be 
used in system evaluation identifying potential 
problem areas, even at the prototype stage. In 
this way the system will be adapted to drivers 
before being available on the market and will 
better support them in emergency situations.

The UMD will perform risk evaluation predic-
tion by perceiving the current situation with 
respect to the driver, vehicle and environ-
ment, and then it will interpret what is going 
to happen next, including what the driver is 
likely to do.

The model will possibly run as a 'co-driver' or 
driver assistant, warning the driver when the 
risk level becomes too high, helping him to 
manage risk and workload, and even trigger-
ing an automatic system response when the 
situation is considered unmanageable. 
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 State of the Art - Background 

 Throughout history, ships and vessels have 
proven their value with the cost and time-
effi cient transportation of goods and humans. 
Higher and higher safety standards are con-
tinuously required. Currently, there is no other 
viable alternative for the transportation of bulk 
goods, therefore the optimization of the cur-
rent technology should be considered. Nowa-
days, an assessment of the structural integrity 
is made through periodical inspections, car-
ried out manually by surveyors who operate 
using well-established methodologies and 
techniques. The quality of the inspection 
results is also affected by both exogenous 
(exhaustion, stress, inaccurate judgement) 
and endogenous factors (different cultures, 
educational background, skills) whenever 
human intervention is used. 

On the other hand, the fi nancial burden that 
accompanies these tasks has an impact on the 
profi t optimization of the ship owners and on 
international trade – with less available vessels 
to transport the goods, transportation takes 
longer, which increases the prices of the goods. 

 Objectives 

 MINOAS project proposes reengineering of 
the overall vessel-inspection methodology, 
by introducing an innovative system con-
cept that incorporates state-of-the-art tech-
nologies, but at the same time formulates a 
new standardization of the overall inspection 
process. Through holistic approach, MINOAS 
proposes the development of a new infra-
structure that substitutes human personnel 
by high locomotion enabled robots, and 'tel-
eports' the human inspector from the vessel's 
hold to a control room with virtual reality prop-
erties. The human's perceptual abilities are 
enhanced through the utilization of high reso-
lution tools (eg. sensors) and are augmented 

through the parallel processing property pro-
vided by MINOAS. The proposed innovative 
system concept considers the assembly of 
a robot fl eet with advanced locomotion abili-
ties and sets of tools that are dedicated to 
the tasks attached to the inspection process, 
the development of control techniques and 
algorithms that provide a semi-autonomous 
nature to the operation of the robot-fl eet and 
a hierarchical controller that realize the virtual 
environment for the human inspector and 
adds newly developed toolboxes enabling 
on-line processing of the harvested data and 
operate as a Decision Support System in the 
aid of the inspector. 

 Description of Work 

 MINOAS will adopt a user-centric approach 
for the analysis/design and implementation of 
complex systems based on the highly itera-
tive approach introduced by the ISO 13407 
standard. It is anticipated that MINOAS will 
be developed in four phases, as the schema 
below indicates: 
- Phase 1 – Inception focus on users and 

stakeholders requirements review 
- Phase 2 – Elaboration focus on platform 

architecture, design decisions & imple-
mentation of the basic mechanisms for 
robot movement, localisation, vision, and 
intercommunication

- Phase 3 – Prototype implementation focus-
ing on individual components implementa-
tion (e.g. hierarchical and robot embedded 
controllers), choice of commercial of the self 
components and their integration into fi ve 
distinct robotic platforms serving different 
survey requirements (as already discussed 
in section 'Project rationale')

- Phase 4 – Lab trials & fi eld trials/system 
validation focused on design verifi cation 
and user/stakeholder case-study-driven 
evaluation 

 MINOAS 
 Marine Inspection Robotic 
Assistant System 
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 Expected Results 

 The main expected results are the following:
- a more expedite inspection procedure, as 

the surveyor is relieved from the burden 
of covering long distances at the stage of 
visual survey of the vessel,

- the withdrawal of human personnel from 
hazardous areas, as there is no need for the 
surveyor to enter the hold or climb on stag-
ing with large height,

- the incorporation of advanced technological 
means will abolish the need for extensive 
staging and other temporary arrangements 
traditionally required, thus minimizing the 
costs of the overall inspection procedure,

- the modularity of the platform proposed by 
MINOAS will reduce the overall inspection 
cost for a specifi c vessel as it provides a 
repeatability property to the inspection, 

- a more systematic inspection methodol-
ogy, that will lead to the minimization of the 
inspection time

- the increase of the inspection quality, which 
will increase the safe operating conditions of 
the vessels and prolong their life-cycle,

- the minimization of trade costs due to the 
vessels increased lifecycle and operational 
time, and

- the increase of the environmental protec-
tion through the elevation of the inspection 
quality 
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 State of the Art - Background 

 The number of road fatalities in Member 
States is decreasing too slowly to meet EU 
targets. A new generation of measures is 
needed, underpinned by a new generation of 
research methods. Recent technology devel-
opments allow for this: naturalistic obser-
vations or naturalistic driving. The recently 
started European project PROLOGUE aims to 
prove the feasibility and usefulness of a large-
scale European naturalistic driving study. 

In a typical naturalistic driving study, traf-
fi c situations and drivers are studied in an 
unobtrusive way by using small cameras and 
other equipment, placed in drivers' own cars, 
during day-to-day trips, and without the pres-
ence of a test supervisor. Experiences in the 
US showed that this approach can give a reli-
able picture of the drivers' natural behaviour. 
The method enables the analysis of the inter-
action between road user, vehicle, road, and 
other road users under normal conditions, in 
confl ict situations, and in crashes. Results will 
lead to a better understanding of the factors 
that affect road safety and will help to achieve 
an intrinsically safe road transport system by, 
for example, in-car technology, self-explaining 
roads, driver training, etc. 

 Objectives 

 The main objective is to prove the feasibility 
and usefulness of a large-scale European nat-
uralistic observation study for various stake-
holders and to asses the added value of the 
approach for transport related environmental 
issues and traffi c management issues. PRO-
LOGUE's detailed objectives are to: 
- defi ne relevant road safety research 

questions;
- assess its added value compared with other 

research methods; 

- identify other areas of application and cor-
responding stakeholders;

- describe the technical possibilities for data 
collection and data analysis; 

- defi ne the methodological and organisa-
tional requirements in the identifi ed applica-
tion areas; 

- show the current technical, methodological 
and organisational possibilities in a number 
of small scale trials; 

- show the usefulness and value of naturalis-
tic observation results for a number of iden-
tifi ed application areas in a number of small 
scale fi eld trials; 

- create interest and commitment of identifi ed 
stakeholders for the application of naturalis-
tic observation studies;

- defi ne the requirements for a large-scale 
European naturalistic driving study, com-
bining the areas of interest of the identifi ed 
stakeholders. 

 Description of Work 

 The work in PROLOGUE includes a number 
of small scale pilot studies in different research 
areas, including novice drivers, vulnerable 
road users and in-vehicle information sys-
tems, which we expect to provide interesting 
results in themselves. The work also includes 
the identifi cation of potential application areas 
and research questions for which the natural-
istic approach would have added value. It will 
use literature, existing international networks, 
and a user forum. In a similar way, the cur-
rently available technology for data collection, 
data storage and data analysis will be identi-
fi ed as well as methodological, organisational 
and legal requirements for naturalistic studies.

Communication and dissemination to all 
potential stakeholders are considered vital 
in gaining their support for and involvement 

 PROLOGUE 
 Promoting Real Life Observations 
for Gaining Understanding of Road 
Behaviour in Europe 
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in a large-scale European study. As such, 
the project is not only aimed at road safety 
researchers, but also at stakeholders like the 
car industry, insurance companies, driver 
training and certifi cation organisations, road 
authorities, and governments. 

 Expected Results 

 PROLOGUE will result in recommendations 
and an outline for a large-scale naturalis-
tic study, specifying potentially interesting 
research questions, proper study designs and 
required technology. Whereas road safety is 
the main motive, the project will also look at 
the relevance for environmental issues - CO 2  
emissions and traffi c management. 

In short, the main safety impacts of the large 
scale study are:
- The development of new measures to 

deal with fatigue, distraction, risk taking, 
impaired driving, human error etc.

- Concrete design standards for self-explain-
ing or maybe even self-enforcing roads.

- Collision avoidance systems (CAS), in-vehi-
cle information systems (IVIS) and advanced 
driver assistance systems (ADAS) that are 
designed for different driver groups or tailor 
made to the individual driver characteristics.

- Improved driver training and licensing.
- Insurance contributions based on driver 

behaviour as an incentive to behave safely.
The main environmental and road capacity 

impacts are:
- Improved fuel consumption through better 

motor management systems, new driver 
assistance and information systems and 
improved eco-driving (campaigns).

- Improved traffi c modelling resulting in higher 
road capacities through improved (dynamic) 
traffi c management. 

WP1
Research questions

WP3
Fields trials

WP5
Stakeholder involment and dissemination

WP6
Project management

WP4
Conclusions and

recommendations
WP2

Technology and
methodology

The PROLOGUEWork Package and their interrelationship
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 State of the Art - Background 

 The collection of human performance data 
in full-scale ship trials is vital for the calibra-
tion and validation of ship-based evacuation 
models. The International Maritime Organisa-
tion (IMO) Fire Protection (FP) sub-committee 
in their modifi cation of MSC Circ 1033 at 
the FP51 meeting in February 2007 invited 
member governments to provide '...further 
information on additional scenarios for evacu-
ation analysis and full-scale data to be used 
for validation and calibration purposes of the 
draft revised interim guideline'. 

Currently the IMO MSC 1033 evacuation 
analysis protocol specifi es an assembly time 
and congestion criteria for safe evacuation in 
essentially four scenarios (day, night and one 
variation of each). SAFEGUARD will analyse if 
these four scenarios and two parameters are 
suffi cient to specify an acceptable assembly 
process or if there are other parameters and 
other scenarios that should be considered. 
The nature of the scenarios to be considered 
will be linked to the nature of the vessel type 
and identify a range of scenarios that can be 
used to assess the evacuation performance 
of a vessel or class of vessel. 

 Objectives 

 The objectives of SAFEGUARD are to 
produce:
- six full-scale ship evacuation trials covering 

three vessel types (cruise ships, ferries with 
predominately passengers without berths 
and ferries with a mixture of passengers with 
and without berths), each repeated twice to 
provide repeatability, involving about 9,000 
people in total;

- six datasets to defi ne passenger response-
time distributions used in evacuation analy-
sis as specifi ed in MSC Circ 1033, which will 
cover the three ship types described above;

- six datasets for evacuation model validation 
which will cover the same three ship types;

- a set of more representative benchmark 
scenarios than those currently used for 
evacuation certifi cation. The new scenarios 
will investigate the incorporation of fi re (with 
reduced visibility due to smoke in the range 
4 to 20m) and angles of heel up to 20o;

- three information papers, which will be sent 
to the Fire Protection sub-committee of the 
IMO detailing the fi ndings of the project, 
covering passenger response-time distribu-
tions, ship evacuation validation data and 
associated safety factors, and ship evacu-
ation certifi cation benchmark scenarios;

- the fi rst comprehensive analysis of video 
and other data covering accidents which 
led to evacuations. 

 Description of Work 

 The project started with a set of sea trials cov-
ering the three types of large passenger ves-
sels. The data collected will be analysed and 
form the basis of two information papers to be 
presented to the IMO. 

The fi rst information paper will address the 
passenger response-time distribution and 
provide recommendations to be used in 
evacuation certifi cation analysis. These data-
sets will be based on actual measured data 
obtained from the full-scale trials. 

The second information paper will pro-
vide datasets suitable for the validation of 
advanced ship evacuation models. The infor-
mation paper will also include a discussion of 
recommended procedures to be used in the 
validation of advanced ship evacuation mod-
els, together with a set of safety factors to be 
used in the certifi cation analysis. 

 SAFEGUARD 
 Ship evacuation data and scenarios 
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The project will also conduct an extensive 
analysis of past accidents which have led to 
evacuation. On the basis of this analysis, the 
present scenarios used in design assessment 
will be reviewed and enriched, and new sce-
narios involving fi re and heel will be proposed. 

Benchmark data for the assessment of the 
new scenarios will then be created and per-
formance metrics defi ned for assessment 
under the new scenarios.

A third information paper will be presented 
to the IMO with recommendations cover-
ing the new certifi cation scenarios and the 
corresponding assessment procedures and 
criteria. 

 

Expected Results 

 SAFEGUARD's objective of acquiring a large 
amount of sea-based data on passenger 
response times and assembly times during 
ship evacuations is in line with the European 
Union's approach of being an active partici-
pant in actions to improve maritime safety. In 
particular, it builds on the precedent of helping 
to frame International Maritime Organisation 
regulations, in this case the IMO evacuation 
analysis protocol MSC 1033.

It also extends the earlier research work con-
ducted, in particular FIRE EXIT in the Fifth 
Framework Programme, which showed that 
the response-time data currently used in 
MSC Circ 1033 was not realistic. By assem-
bling data on human performance, specifi cally 
passenger response times, SAFEGUARD will 
contribute towards a more accurate calibra-
tion and validation of ship-based evacuation 
models, and will facilitate improved analyses 
of evacuation from ships. It is proposed that 
the results of both these tasks will be reported 
to the IMO for possible incorporation into 
future modifi cations of the MSC Circ 1033. 

Planning

Protocols

Questionnaire

Ethics
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Preparation Sea Trials
Data

Analysis
Scenario
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Vessel 2

Vessel 3

Analysis of
response data
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 State of the Art - Background 

 Walking and cycling are transport methods 
where relatively unprotected road users inter-
act with mass high speed traffi c. This makes 
pedestrians and cyclists vulnerable.

The trends for the number of fatalities among 
pedestrians and cyclists in Europe show that 
since 1980, both numbers have decreased by 
about 65 and 55% respectively.

Despite this signifi cant improvement in 
Europe, the situation in the Emerging Econo-
mies (EE) is dramatically getting worse.

If we look at India, between 1995–2004, 
the number of accidents has increased by 
some 22%, while the number of fatalities has 
increased by some 31%. In India in 2004, 92 
618 people died on the road, compared to 
the 43 400 died on the EU-25 road network. 
While India has only 1% of the world's road 
vehicles, 6% of the world's road accident 
deaths happen there.

If we look at Brazil in 2004, there were 185 
road accident fatalities/1 millions of inhabit-
ants and the 32.9% of the Brazilian road fatal-
ities were vulnerable road users. In Europe, 
in 2005, there were 89 fatalities/1 millions of 
inhabitants and 25% were vulnerable road 
users.

This data shows the gaps between both India 
and Europe and Brazil and Europe suggest 
that Europe could contribute a strong effort 
in improving Vulnerable Road Users Safety in 
these two EE by transferring and adapting the 
results of the European research and experi-
ences to the local context. 

 Objectives 

 The aim of the project is to increase the level 
of safety of the whole road transport system 
and its components, focusing the attention 
on vulnerable road users, thus contributing to 
the overall scope of reducing the number of 
fatalities and the severity of injuries caused by 
road accidents.

The main risk factors for vulnerable users in EE 
are deeply analysed and, based on European 
experience and best practice, developed at 
national and European level, innovative meth-
odologies and tools for planning, designing 
and maintaining safe infrastructures in India 
and Brazil are developed. The transferability 
of these tools is evaluated and they will be 
further modifi ed with the experiences of local 
stakeholders.

The project approach is comprehensive and 
systemic and all the necessary components 
are involved to be able to develop and imple-
ment potential solutions in a physical, man-
agement, institutional and educational way.

A structured road safety management proc-
ess, similar to the guidelines in the ERSO and 
those developed by the World Bank, provides 
the framework for local implementation of the 
guidelines and procedures.

To asses the effectiveness and effi ciency of 
the innovative methodologies and tools, two 
pilot projects, in India and in Brazil, will be 
implemented. Feedback from pilot projects 
will be used to refi ne the methodologies and 
tools developed within the project. 

 SAFER BRAIN 
 Innovative Guidelines and Tools 
for Vulnerable Road Users Safety 
in India and Brazil 
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 Description of Work 

 The project strategy foresees 7 steps.

WP1's objective is to gain a better under-
standing of requirements regarding the safety 
of vulnerable road users in EE. Local accident 
databases, local situation of road infrastruc-
ture, land-use confi guration, planning and 
road safety management procedures will be 
analysed. 

WP2 carries out the analysis of differences 
between EU and EE in terms of conditions of 
vulnerable road users, infrastructure design, 
land-use confi guration, road safety manage-
ment procedures. It identifi es the barriers to 
transferability of methodologies, measures 
and tools.

WP3 defi nes suitable measures, methodolo-
gies and tools for improving vulnerable road 
users safety planning and managing in India 
and Brazil.

WP4 develops recommendations and guide-
lines for the road system infrastructure design 
to safely carry vulnerable road users and 
motorised vehicles in EE.

In WP5, the developed methodologies and 
tools are tested at two sites in order to verify 
the applicability and the results of the project 
and refi ne the developed methodologies, 
tools and recommendations.

WP6 produces the content to be dissemi-
nated. The main ways of informing partners 
and the public will be a website, 'Content Let-
ters' and Brochures.

WP7 gives an initial start up in educating deci-
sion makers, stakeholders, local education 
institutes and practitioners, providing neces-
sary tools, software and support. 

 Expected Results 

 According to vulnerable road user safety 
requirements and generalized transferability 
audit, it will be possible to:
- Defi ne innovative methodologies to con-

ceive and maintain road infrastructure, in 
order to ensure a high level of safety and 
requirements and tools for protecting vul-
nerable road users under consideration of 
infrastructure design and land use planning. 

- Defi ne functionalities and specifi cations of 
a decision support tool to be developed on 
the basis of the identifi ed methodologies.

- Develop a DSS oriented towards vulner-
able users for defi nition of the most suitable 
strategies and identifi cation of the most 
effective/effi cient countermeasures, sup-
porting local technicians and decision-mak-
ers in accidents analysis, identifi cation of 
causes, identifi cation of countermeasures, 
choice of countermeasures on the basis of 
Cost-Benefi t and Cost-Effectiveness Analy-
sis, monitoring of results.

- Develop recommendations and guidelines 
for land-use and transport planning and for 
road safety management procedures, infra-
structure design and road safety audit.

Once methodologies, measures and tools 
are defi ned, according to the developed 
guidelines, they will be tested on two sites. 
Feedbacks from the test sites will give infor-
mation about how to refi ne and improve 
the transferability audit, the methodologies 
and tools developed in the project and the 
recommendations. 
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Graphical representation of the project work packages
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 State of the Art - Background 

 Although severe rail accidents are relatively 
rare within the EU, they do unfortunately 
occur. The main causes are typically either 
human error or equipment failure, with the 
majority being equipment-related.

Within the equipment related fi gures, a signifi -
cant proportion have been linked to failed train 
wheels and axles and, as the rail networks 
become busier and train speeds increase, this 
number is expected to continue to grow. Mini-
mising wheelset failures also helps to reduce 
maintenance costs, and is a consideration for 
both train and light-rail vehicle operators. 

 Objectives 

 Working together over a three year period, the 
SafeRail consortium is seeking to minimise 
wheelset failures in two separate ways. 

The fi rst is implementing a novel on-line 
inspection system combining high frequency 
vibration analysis, acoustic emission, and ther-
mography modules that would look for faults 
in currently operational trains. The system 
will be placed at pre-chosen strategic points 
on the rail network and will monitor faults in 
the wheels and axles of passing trains. It will 
look at a range of defects including fl ats in the 
wheels, defective wheelset bearings, signifi -
cant cracks and wheel profi le abnormalities. 
Each of these techniques complements the 
other and therefore increases the versatility of 
the overall integrated on-line system. 

The second part of the project involves devel-
oping an inspection system for new and 
in-service wheelsets based on ultrasonic 
phased arrays and ACFM probes. The con-
sortium aims to develop an innovative sys-
tem that has higher resolution and speed 
of inspection operation, to identify surface 
breaking faults. Ultrasonic phased arrays and 
other techniques currently in use to inspect 

in-service wheelsets have problems in fi nd-
ing small surface defects. The incorporation 
of ACFM probes will allow the accurate and 
fast inspection of wheelsets for any surface 
breaking faults. 

 Description of Work 

 The on-line system that will be developed will 
consist of three main modules, based on three 
different condition-monitoring technologies, 
in order to increase the versatility of the sys-
tem and the probability of detecting a fault in 
a wheel set. The SAFERAIL system will incor-
porate: a) a high frequency vibration analysis 
module capable of detecting shells, cracks and 
severe profi le abnormalities in wheel sets, b) an 
acoustic emission module capable of detecting 
wheel fl ats and defects in the wheel set bear-
ing, and c) a thermography module capable of 
detecting cracks in wheels and axles, defects 
in the braking mechanisms and hot wheel set 
bearings. Each module developed as part of 

 SAFERAIL 
 Development of Novel Inspection 
Systems for Railway Wheelsets 

Typical fl at defect on wheel
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the SAFERAIL on-line system compliments 
each other and will be connected through a 
universal intelligent control unit which will use 
customised software. Inspection speeds >300 
km/h are possible with the AE and thermogra-
phy modules. An automated optical identifi ca-
tion and speed measurement subsystem will be 
incorporated in the system in order to be able to 
automatically identify the type of trains passing 
by the inspection modules, type of wheel sets 
and train speed. Depending on the speed and 
on the type of train and wheel set that has been 
identifi ed the sensing modules will recalibrate 
automatically in order to achieve maximum 
accuracy during the inspection procedure. The 
data obtained will be compared with the cali-
bration spectra produced by defect-free wheel 
sets, thus permitting the evaluation and analysis 
of the spectra produced by passing wheel sets. 

The combined ultrasonic-ACFM system 
will be used for the faster and more reliable 
inspection of new and old wheel sets during 
production and maintenance procedures. 
Novel ultrasonic phased arrays and ACFM 
probes with a much higher resolution and 
inspection speed than currently achieved by 
existing equipment will be developed. The 
incorporation of ACFM probes will allow a 
more accurate inspection of wheel sets for 
surface breaking faults, such as cracks, 
spalls, and corrosion, whilst ultrasonic phased 
arrays will enable the detection of deep bur-

ied defects. The off-line system will benefi t 
from new encoders that will enable the accu-
rate location and identifi cation of any defects 
discovered by the system. Furthermore, the 
system will use an automated control unit and 
software capable of analysing and quantifying 
the size of the defects found. 

 Expected Results 

 Through the successful implementation of the 
SAFERAIL on-line system, it is estimated that 
80% of all wheel set defects will be discov-
ered in time to avoid any unnecessary dam-
age being incurred on the rail network and the 
probability of catastrophic failure of a wheel 
set will be heavily reduced.

The successful delivery of the project delivera-
bles should:

1. Improve maintenance strategies based on 
the information acquired through the on-
line inspection system.

2. Minimise maintenance costs by reducing 
the time of inspection and increasing the 
reliability of the inspection process.

3. Maximise operational lifetime of rails by 
detecting wheel fl ats and shells at an 
early stage and avoiding the application 
of high impact stresses. The wider socio-
economic impacts would be to increase 
safety and public confi dence in rail trans-
port across Europe. 

High Frequency Vibration Analysis of passing wheel
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 State of the Art - Background 

 SAFETRIP project4s general objective is to 
improve the use of road transport infrastruc-
tures and to optimise the alert chain in case 
of incidents by offering an integrated system, 
from data collection to safety service provi-
sion. SAFETRIP directly contributes to the 
achievement of the EC objectives on road 
transport safety, road fatality reduction and 
environment protection.

SAFETRIP benefi ts from new satellite technol-
ogy: the S-band supported by the W2A satel-
lite that was launched in April 2009.

Opening new perspectives for European tel-
ecommunications, the S-band transmitter is 
optimized for content delivery and two-way 
communications for on-board vehicles units 
interoperable with Galileo and UMTS sys-
tems. This new satellite technology gives the 
opportunity to progress beyond the state of 
art allowing communication in both directions 
with mobile units. It presents determinant 
advantages, including global and full cover-
age on the European scale, multicast data 
transmission, quick and easy deployment, 
ecological energy as the satellite operates 
through solar panels.

Low price on-board-units (GREENBOX 
receiver) will be installed in vehicles to provide 
personalised safety and comfort services.

These customer-oriented applications dedi-
cated to car drivers and passengers, bus/
coach drivers and passengers and road oper-
ators will be tested in the fi eld, by French and 
Spanish road operators, coach operators and 
car drivers. 

 

Objectives 

 The SAFETRIP idea was born out of the 
future launch of an S-band satellite by Eutel-
sat, which constitutes a good opportunity to 
provide new safety services in the transport 
domain. This new W2A geostationary satellite 
is specially designed for providing DVB-SH 
broadcasting and 2-way data communica-
tion services in S-Band, with the ability to use 
small omni-directional antennas on the mobile 
unit.

The satellite will enable the development of a 
range of applications which will improve safety 
and mobility for road users, using satellite 
positioning as well as satellite two -commu-
nications. The satellite is of great added value 
for travellers as it will ensure a pan-European 
and permanent communication.

The SAFETRIP project also includes the 
development of a low cost in-vehicle receiver 
(On-Board Unit: OBU), which is called the 
'GREENBOX' (referring to the black box in 
planes). The GREENBOX will be developed in 
a family of receivers, covering all sectors of 
the market. The target price of this low seg-
ment product is around 100€, which will be 
made possible through mass market pro-
duction and after market distribution. The 
GREENBOX receiver that will be installed in 
vehicles will provide a large range of person-
alised services, including emergency calls, 
incident/accident warnings, optimised navi-
gation, vehicle monitoring, driver behaviour 
monitoring, traffi c and incident data collec-
tion, etc. 

 

 SAFETRIP 
 Satellite Application For Emergency 
Handling, Traffi c Alerts, Road safety 
and Incident Prevention 
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Description of Work 

 The SAFETRIP project is split into 8 Work 
Packages (WPs):

WP1 deals with project management activi-
ties. It includes EC Reporting, Cost & Quality 
control, and Progress meetings.

WP2 will gather user and system require-
ments, assessments of market prospects and 
analyses of legal issues. It will provide a con-
solidation of requirements and a fi rst defi nition 
of services.

WP3 deals with the realization of the functional 
and architectural design of the SAFETRIP 
system, based on the services defi nition and 
the derived system requirements identifi ed 
during WP2.

WP4 will design and develop the different 
system components as defi ned in WP3, it 
includes all communication components: 
broadcasting, bi-directional communication, 
messaging and data collection systems. Also 
it deals with the integration of sub-systems 
for mobile communication and localization, 
development of the GREENBOX, and the 
service enabling platform.

WP5 is concerned with the integration of the 
system modules developed in WP4 and to 
carry out laboratory testing, with the aim of 
validating and qualify the developments for 
the test bed. This will include the innovations 
with regard to the transmission technology.

WP6 will experiment, in real conditions with 
real users, on the services specifi ed and 
developed in previous WP. The experimenta-
tion plan will defi ne the experimentation con-
ditions, the profi le of users, the test area or 
corridor, the parameters and data to be col-
lected, and the test methodology.

WP7 will carry out activities related to com-
mercial and rollout aspects assessment and 
impact evaluation of the SAFETRIP device 
and services on safety, security and environ-
ment protection.

WP8 is concerned with dissemination of 
project results, information exchange with 
other stakeholders and training of research-
ers. It includes design and operation of a 
project Website. 

 Expected Results 

 SAFETRIP will conduct fi eld experimenta-
tions with real users. 3 test sites will be 
implemented in France, Spain and in the 
road corridor Paris-Brussels-Amsterdam. 
The fi rst two sites will involve passenger car 
users, whose car will be fi tted with a GREEN-
BOX. The third site will involve long distance 
coaches provided by Eurolines.

The following deliverables will be made public:
- Technical note: integration of satellite and 

terrestrial networks
- OBU user guide, service platform user guide
- Trial results, commercial & roll out aspects, 

safety impact analysis
- Dissemination plan
- Yearly project reports, fi nal project report
- Brochures, newsletters, posters, video, 

website
- Tutorials & workshops.

The consortium will organise workshops with 
interested parties at different stages of the 
project: user requirements, test programme, 
trial assessment. 
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 Acronym:  SAFETRIP

 Name of proposal:   Satellite Application For Emergency Handling, Traffi c Alerts, Road safety and 
Incident Prevention

 Contract number:  SCP8-GA-2009-233976

 Instrument:  CP – IP

 Total cost:  11 250 269 €

 EU contribution:  7 890 199 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.10.2009

 Ending date:  30.09.2012

 Duration:  36 months

 Website:  http://www.safetrip.eu

 Coordinator:  Mr. Guy Fremont

 SANEF

 Le Crossing

 30 boulevard Gallieni

 FR 92130 Issy les Moulineaux

 E-mail:  guy.fremont@sanef.com

 Tel:  +33 (0)141 90 59 18

 Fax:  +33 (0)141 90 84 07

 EC Offi cer:  Mr. Ludger Rogge

 Partners:  Eutelsat SA FR

 INDRA ESPACIO, S.A. ES

 Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung e.V. DE

 Industrial Research Institute for Automation and Measurements PL

 University College London UK

 Abertis Autopistas España, S.A.U. ES

 Autopistas, Concesionaria Española, S.A. (Unipersonal) ES

 Budapest University of Technology and Economics HU

 Deutsches Zentrum fuer Luft-und Raumfahrt e.V. DE

 Fondazione Ugo Bordoni IT

 Inter Mutuelles Assistance FR

 MAIF FR

 MACIF FR

 M.B.I. S.r.l. IT

 Quantum SPA IT

 MASTERNAUT FR

 RETEVISION I S.A. ES

 VEOLIA EUROLINES Group FR

 ALGOE FR
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 State of the Art - Background 

 Between 1994 and 2001, 361 children were 
injured or killed during transportation to/from 
their school in Sweden, whereas 455 were 
killed or injured in Austria only in 2007 and 97 
were killed in Italy in 2005. In a single school 
bus accident in Greece in 2003, 20 children 
lost their lives. Other studies confi rm that 
school children are frequent accident victims 
((Kostyniuk, 2003); (Newman, Catchpole, Tzi-
otis, & Attewell, 2002); (Scottish Executive Cen-
tral Research Unit, 2004)), as they use buses to 
travel to and from school on a daily basis, and 
are usually less cautious than adults ((Carson, 
Holick, Park, Wooldridge, &amp; R., 2004)).

According to data provided by the National 
Statistics Institute (ISTAT), road accidents are 
the primary cause of death for children in Italy. 
According to ASAP (Association of Friends of 
Road Police), 9 924 children were injured in 
road accidents in 2005. Among them, 17.3 
percent was hit while crossing the street. In 
2005, 97 children lost their lives in road acci-
dents. Of the fatally injured children, 20 were 
pedestrians (20.6%).

As varied as the above numbers may be, they 
all tell us one thing: crashes involving school 
buses and crashes involving children travelling 
to and from school are far from negligible and 
require further efforts to be drastically reduced. 

 Objectives 

 The project aims to combine a wide range of 
technologies on localization, route planning, 
route guidance, vehicle to infrastructure and 
on-board systems and sensors, short-range 

and GPRS communications, etc; in order to 
solve holistically the issue of safe transporta-
tion of children from their door to the school 
and vice-versa. 

 Description of Work 

 SAFEWAY2SCHOOL will design, develop, 
integrate and evaluate technologies for provid-
ing a holistic and safe transportation service for 
children, from their home door to the school 
door and vice-versa, encompassing tools, 
services and training for all key actors in the 
relevant transportation chain. These include 
optimal route planning and rerouting for school 
buses to maximize safety, on-board safety 
applications (i.e. for speed control and seat 
belts), 'intelligent' bus stops, effective warn-
ing and information systems for bus drivers, 
children, parents and the surrounding traffi c; 
as well as training schemes for all actors. The 
project innovative systems, services and train-
ing schemes will be tested in four sites across 
Europe, including North (Sweden), Central 
(Austria), South (Italy) and Eastern (Poland) 
Europe; to evaluate their usability, effi ciency, 
user acceptance and market viability; taking 
into account the very different children's trans-
portation to/from school systems across the 
different European regions as well as key cul-
tural and socio-economic aspects. The SAFE-
WAY2SCHOOL concept is based on a holistic 
approach with a door-to-door perspective. To 
ensure safe quality of school transportation, 
several stakeholders need to be involved. 

 Expected Results 

 The project's scope includes both software 
and hardware development. A new sign for 
school transport will be developed to display 
on buses that ensure safe school transport. 
An HMI profi le in relation to all situations will 
be developed – from support systems for 
the bus drivers to arrival notifi cations, training 
schemes and municipality's offi ce. 

 SAFEWAY2SCHOOL 
 Integrated System for Safe 
Transportation of Children to School 
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 Acronym:  SAFEWAY2SCHOOL

 Name of proposal:  Integrated System for Safe Transportation of Children to School

 Contract number:  233967

 Instrument:  CP – FP

 Total cost:  3 668 737 € 

 EU contribution:  2 764 638 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2012

 Duration:  36 months

 Website:  http://www.safeway2school.eu/

 Coordinator:  Dr. Anna Anund

 Statens Väg-och Transportforskningsinstitut

 Olaus Magnus Väg 35

 SE SE-581 95 Linköping

 E-mail:  anna.anund@vti.se

 Tel:  +46 (0)13 204 327

 Fax:  +46 (0)13 141 436

 EC Offi cer:  Mr. Ludger Rogge

 Partners:  Center for Research & Technology Hellas GR

 French national institute for transport and safety research FR

 Amparo Solutions AB SE

 Fleetech AB SE

 Swedish Road Administration SE

 Kuratorium fuer Verkehrssicherheit (Austrian Road Safety Board) AT

 Università degli Studi di Modena e Reggio Emilia IT

 Universitaet Stuttgart DE

 Mizar Automazione SpA IT

 Instytut Transportu Samochodowego (Motor Transport Institute) PL

 International Institute for Information Design AT

 Conncept Swiss CH

 The Rehabilitation Medicine Clinic, Department of Neuroscience and

  Locomotion, IKE, Faculty of Health Sciences, Linköping University, Sweden. 
SE

 Mälardalen University SE
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 State of the Art - Background 

 Oil tanker traffi c is increasing greatly in the 
Baltic and winter conditions add to the navi-
gational risks. Most of the damage to ships 
occurs in moving ice cover. If ships get stuck 
in dynamic ice, large compressive forces 
can act on the ship's hull and hull damage 
or even ruptures can occur. Dynamic ice and 
compressive ice are the two most important 
hazards for ships navigating in ice. Figure 
1 shows a vessel that has been stopped in 
compressive ice in the Baltic.

In order to aid ship navigation and reduce risks, 
ships navigating in sea areas where compres-
sion in the ice cover may be expected should 
be forewarned. The basic ice charts are too 
general for use in ship operations; these are 
to be used for planning voyages.

The present operational models provide daily 
forecasts of ice motion, ice thickness, concen-
tration and ridging. However, there is still a large 
gap between the needs of the tactical navigation 
and safety of the shipping and the products pro-
vided by the operational sea-ice models.

The target of this research project is to 
develop information and methods that can be 
used in predicting the compressive ice, and 
which can be used operationally. Studies so 
far have highlighted the risk of dynamic and 
especially compressive ice but the behaviour 
of ships in these kinds of ice is not well known. 

 Objectives 

 The objectives of SAFEWIN are:
- to develop methods to predict the com-

pression in ice. This objective is related to 
sea-ice dynamics models that have been 
developed and which are further developed 
so as to be suited for operational tasks;

- to develop quantities that can be applied to 
describing a ship's progress and loading in 
ice, which can be obtained from ice dynam-
ics predictions;

- to verify the accuracy and applicability of the 
ship-scale quantities obtained from meso-
scale ice dynamics models;

- to develop an operational procedure to 
describe ice compression in broadcasts to 
shipping;

- to apply the developed ice compression 
forecasting procedure to Arctic waters for 
oil exploration/production facilities.

This project contributes directly towards 
increasing the safety and effi ciency of winter 
navigation. 

 Description of Work 

 The project is divided into eight work pack-
ages of which the fi rst and the last are dealing 
with project management. The remaining six 
work packages can be divided broadly into 
four categories (observations, sea-ice mod-
elling, operative forecasts and applications). 
The links between the different work pack-
ages are shown in Figure 2.

The theoretical research work on the sea-ice 
dynamics models is carried out by AARI, FMI, 
SMHI and TUT.

Research on the quantities related to ships in 
dynamic and compressive ice is mainly car-
ried out by TKK, ILS and AS2CON.

The operational forecasting of ice dynamics 
and compression in ice cover will be made 
by the ice services participating in the project 
(AARI, FMI and SMHI).

The applications of the project include the use 
of operational forecasts of ice conditions, as 
well as the use of knowledge on ice dynamics 
and compression on the development of risk 
control methods for winter navigation and ice 
management schemes. Here the role of mari-
time authorities (FMA, SMA) and ship owners 
(TALLINK, STENA) is crucial. The administra-
tions and ship owners give the scientists in the 
project access to ships that are operating in ice.

 SAFEWIN 
 Safety of winter navigation 
in dynamic ice 
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Overall, the partners in SAFEWIN comple-
ment each other well in that the whole span of 
research is covered: from theoretical research 
via applied research to applications in normal 
practical operations. 

 Expected Results 

 The SAFEWIN project will develop an operative 
forecasting system for dynamic and compres-
sive ice. The elements of this system include 
the description of compression – magnitude 
and direction – in terms of quantities that can 
be applied to ship operations. Furthermore, 
the system will include an assessment of the 
risk of damage for different ice-class vessels 
and also an estimate of how much the com-
pression in ice cover will impede ship naviga-
tion. The use of these forecasts enables the 
merchant vessels to select safer routes, while 

the assisting icebreakers can determine the 
waypoints for the merchant ship routes based 
on the most effi cient and safe passages. 
Thus the development of an operative tool for 
forecasting the hazardous areas of ice com-
pression will improve the overall safety and 
effi ciency of the winter navigational system.

The warning system planned to be developed 
as one part of SAFEWIN will have a large 
impact and signifi cantly decrease the risk of 
ships getting stuck in ice. 

Once the real risks are known, these can be 
taken into account for future ship designs. The 
risk analysis results can also be utilised when 
future ice rule requirements are developed.

The technology developed from Baltic Sea 
models could easily be transferred to any rel-
evant region of the world. 

Sea ice modelling

Operations

WP2 Observation and measurement campaigns in winter

WP3 Forecasting

WP4 Ship compression

WP5 Operative use

WP6 Risk control

WP7 Ice management

WP1 Project cooperation

WP8 Final reporting

Applications

The organisation of the project and links with different work packages
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 Acronym:  SAFEWIN

 Name of proposal:  Safety of winter navigation in dynamic ice

 Contract number:  233884

 Instrument:  CP – FP

 Total cost:  3 826 689 €

 EU contribution:  2 923 734 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2013

 Duration:  48 months

 Website:  http://www.safewin.org

 Coordinator:  Prof. Kujala Pentti

 Aalto University, School of Science and Technology

 Otakaari 1

 FI FI-00076 Aalto

 E-mail:  pentti.kujala@tkk.fi 

 Tel:  +358 (0)9 4513484

 Fax:  +358 (0)9 4513493

 EC Offi cer:  Joost de Bock

 Partners:  Alveus d.o.o. HR

 Arctic and Antarctic Research Institute RU

 Finnish Meteorological Institute FI

 Finnish Transport Agency FI

 ILS Oy FI

 Stena Rederi AB SE

 Swedish Maritime Administration SE

 Swedish Meteorological and Hydrological Institute SE

 Tallinn University of Technology EE

 Tallink EE
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 State of the Art - Background 

 Recent events have raised concern among 
public transit agencies and facility operators 
regarding the potential for disaster events 
in tunnels and subways. In essence, the 
problem is that subway systems are unpre-
pared for the accurate detection of physical 
disaster incidents and terrorist attacks, as 
well as quick and optimal mass evacuation. 
Uncontrolled crowds and poor management 
of crowds have been known to lead to emer-
gency and panic situations, often resulting in 
death and injury.

Tools and models are required to study behav-
iour in emergency and panic situations. A 
well-prepared system can signifi cantly reduce 
the impacts of an attack and may discourage 
such attacks from taking place.

The project will utilise state-of-the-art 'syn-
thetic environment' simulations to realistically 
model transport facilities, detect incidents 
and initiate effective evacuation procedures. 
Arrays of wireless-enabled sensors will deliver 
a pervasive monitoring capability to existing 
facilities, and both infrastructure-based and 
personalised information and guidance sys-
tems will be developed and tested in simula-
tion and on-site trials. 

 Objectives 

 SAVE ME aims to develop a system that 
detects natural (e.g. earthquake, fi re, etc.) 
and man-made (e.g. terrorist attacks) disas-
ter events in public transport terminals/vehi-
cles and critical infrastructures (e.g. tunnels 
and bridges) and supports quick and optimal 
mass evacuation guidance, thus saving the 
lives of the general public and the rescuers, 
and giving particular emphasis to the most 
vulnerable travellers.

The proposed project entails important inno-
vations in the area of surface transport sys-
tems that are expected to impact greatly 
on the transportation of the general public. 
Solutions will be developed for evacuat-
ing passengers quickly from large vessels, 
trains, congested tunnels and terminals, pay-
ing attention to the psychological aspects in 
panic situations. New technologies and inno-
vative solutions will address the improvement 
of safety and security in transport operations 
and the protection of vulnerable users such 
as the elderly, disabled, illiterate and children. 
The research on completely novel approaches 
is expected to increase the level of protection 
for the transport system's users.

All project developments will be thoroughly 
and repeatedly tested and optimised by lab 
tests as well as at two pilot sites: a metro sta-
tion in Newcastle (UK) and the Gotthard Tun-
nel (CH). 

 

 SAVE ME 
 System and Actions for VEhicles 
and transportation hubs to support 
disaster Mitigation and Evacuation 

Location of SAVE ME case studies and trial sites
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Description of Work 

 To achieve the above, the project is devel-
oping a common ontological framework for 
hazard recognition, classifi cation and mitiga-
tion, innovative algorithms on human behav-
iour under stress, panic and strong emotions, 
standardised interface elements for intuitive 
human guidance, a holistic disaster mitigation 
strategy and intelligent agent algorithms for 
guidance personalisation. It employs a Wire-
less Sensor Network for emergency detec-
tion, environmental awareness and travellers’ 
position and movement monitoring, as well 
as a fault tolerant communication network 
infrastructure. It integrates simulator model 
data with real-time data from these sensors 
in order to obtain enhanced crowd-behaviour 
models and uses them in a Decision Support 
System (DSS) to supervise the overall dis-
aster mitigation operation. Thus, it supports 
the infrastructure operator, guides the rescue 
teams using personal digital assistants (PDAs) 
and guides the trapped travellers by environ-
mental displays and audio systems, as well as 
personalised guidance on their mobile phone, 
to the nearest safe and clear exit, taking into 
account their profi le (e.g. disability, agility, 
language, etc.). It also develops appropriate 
training curricula, and content and tools for 
operators, rescuers and the general public. 

 Expected Results 

 The project will deliver an advanced system 
for detection and protection. 

SAVE ME will develop solutions for the best 
use of detection technologies in subway sys-
tems. Detection, warning and response could 
be the keywords for every novel technological 
or research innovation as they are critical for 
saving the lives of the general public, build-
ing on advanced sensor research which has 
evolved over many years. 

SAVE ME is expected to have a major strate-
gic impact in the area of evacuation systems 
considering the innovations below: 
- the standardisation and automation of 

communication and key actor interfaces, 
through the use of the ontological frame-
work, will minimise errors and response 
times;

- the rapid and accurate response in case 
of disaster, facilitated by the detection and 
communication infrastructure, will minimise 
casualties;

- rescue teams will be better prepared and 
coordinated through the SAVE ME DSS 
and its much improved dynamic simulation 
model, thus optimising disaster mitigation 
and operator control of the situation;

- its individualised guidance (for some users) 
will avoid panic reactions and help people to 
remain calm and thus escape the danger; 

- the proposed training, guidelines and poli-
cies will lead to improvements in the security 
level of public transport hubs, vehicles and 
critical infrastructure. 

SAVE ME decision support tool concept
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 Acronym:  SAVE ME

 Name of proposal:   System and Actions for VEhicles and transportation hubs to support 
disaster Mitigation and Evacuation

 Contract number:  234027

 Instrument:  CP – FP

 Total cost:  3 898 975 € 

 EU contribution:  2 914 534 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.10.2009

 Ending date:  30.09.2012

 Duration:  36 months

 Website:  www.save-me.eu

 Coordinator:  Prof. Philip Thomas Blythe 

 University of Newcastle upon Tyne

 Kensington Terrace

 UK NE1 7RU Newcastle upon Tyne

 E-mail:  p.t.blythe@ncl.ac.uk

 Tel:  +44 (0)91 2227931

 Fax:  +44 (0)91 2226502

 EC Offi cer:  Alexandra Gurau

 Partners:  Università di Modena e Reggio Emilia IT

 Simudyne Ltd UK

  Ministero dell'Interno – Dipartimento dei Vigili del Fuoco, del Soccorso 
Pubblico e della Difesa Civile IT

 Intelligence for Environment &amp; Security - IES Solutions Srl IT

 Universidad Politécnica de Madrid ES

  University of Basel - Department of Psychiatry, Center of Applied 
Technologies in Neurosciences CH

 Gotthard-Strassentunnel CH

 Mizar Automazione S.p.A. IT

 Universität Stuttgart DE

 Centre for Research and Technology Hellas GR
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 State of the Art - Background 

 The aim of SecureMetro is to increase the 
safety and security of metro vehicles from 
terrorist attacks by explosives and fi rebombs 
through material choices and design, thus 
increasing resilience and reducing the impact 
of attacks on people, infrastructure and 
property.

Rail operation and its infrastructure is critical 
because, in addition to the human and psy-
chological costs, the economic impacts of a 
terrorist attack extend to the business and the 
wider economy. 

Specifi c issues fall into three areas: the cost 
of replacing lost assets, the loss of revenue/
cost of delays and closure during repair to 
infrastructure, and an impaired reputation as 
a safe and secure transport system. 

There is currently no defi nitive design guid-
ance for vehicle response to protecting peo-
ple during a terrorist attack. SecureMetro will 
address this in three ways:

1. The rail vehicle industry needs input on 
materials and technologies which can con-
tribute to vehicle security through design. 

2. Analysis of previous attacks plus metro-
system operator input will be used to draw 
up design criteria for how a vehicle should 
behave to protect passengers and staff 
during a terrorist attack. 

3. Project outputs will contribute to EU stand-
ardisation and interoperability of vehicles 
via new issues on standards for the struc-
tural integrity of rail vehicles and guidelines 
for interior performance. 

 Objectives 

 The goal of this research project is to develop 
validated materials selection and design strat-
egies for building metro vehicles with intrinsic 
security features. The SecureMetro project 
will consider threats from conventional explo-
sives and fi rebombs. The four project objec-
tives are: 

1. To increase metro vehicle resilience to ter-
rorist bomb blast through the selection of 
vehicle materials and structural design. 

2. To increase security against a fi rebomb 
attack through design of fi re barriers and 
fi re-suppression technology while also 
contributing to passenger safety from acci-
dental or vandalism fi res. 

3. To increase the resilience of vehicles to 
blasts in order to speed up recovery follow-
ing attack, allowing the rail system to return 
to normal operation quickly. 

4. To reduce the attractiveness of metro sys-
tems as a target for attack by reducing 
deaths and injuries, increased resilience, 
reducing economic impact and making 
recovery faster. 

 SECUREMETRO 
 Inherently secure blast resistant 
and fi re safe metro vehicles 
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 Description of Work 

 A design methodology will be validated by 
lab. and larger-scale tests for building a metro 
vehicle able to cope with blast and fi rebomb 
attacks. It will use innovative solutions to inte-
grate and exploit existing technologies, mate-
rials and systems to increase vehicle safety 
and security. Key components:
- Scenario defi nition: quantifi cation of types of 

attack, based on previous attacks and fore-
cast of future ones. Risk analysis for such 
threats will target the most productive ways 
to 'design-out' attacks. 

- Design solutions for intrinsic security: choice 
of materials for vehicle body, interior and 
glazing to minimise and contain damage. 
Innovative materials not currently used in 
rail vehicles will be tested, and their behav-
iour under high strain considered. Design of 
vehicle systems to minimise the chance of 
derailment, loss of lighting, power, commu-
nications or control after an attack will be 
considered. 

- Use of fi re and blast modelling software will 
simulate the effects of terrorist attacks on 
current state-of-the-art vehicles and those 
with SecureMetro design solutions.

- Testing materials and vehicle sub-systems 
to validate design solutions, and modelling 
predictions.

- Exploitation and development: input in EU 
guidelines, standards and regulatory envi-
ronment to integrate inherently more secure 
vehicle design. Publication and dissemina-
tion of literature. 

 Expected Results 
 - An appraisal of state-of-art design practices 

with respect to rail vehicle security.
-Identifi cation of relevant blast and fi rebomb 

attacks to be used throughout the project. 
-Specifi cation of the desired vehicle perform-

ance for the attack cases identifi ed for study 
in the project.

-Design specifi cation for blast mitigation to 
protect occupants and rail vehicle structure.

-Design specifi cation for fi rebomb mitigation 
to protect occupants, rail vehicle structure 
and surrounding infrastructure and stations.

-Recommendations for TSI and CEN: relevant 
technical data will be identifi ed in order to 
propose additions to standards in vehicle 
structural integrity and vehicle performance 
in fi re. 

REC-10-001_MEP3.indd   327REC-10-001_MEP3.indd   327 03/05/11   12:2203/05/11   12:22



Im
p

ro
vi

ng
 S

af
et

y 
an

d
 S

ec
ur

ity

328
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 State of the Art - Background 

 Vehicle accidents, where the state of the 
road surface plays an important role, account 
for at least 25% of all European road fatali-
ties. The main reason is low levels of friction 
at the interface between the pavement and 
car tyres. Depending on the rotational speed 
of the wheel and the road surface charac-
teristics, once the maximum friction level 
is reached, the wheel may start skidding. A 
direct consequence of this is a dramatic loss 
of the vehicle's breaking power and steering 
capability leading to damage of the pavement 
and possibly human casualties. 

Skid resistance originates primarily from the 
interaction of road surface asperities with the 
morphological characteristics of the car tyre. 
It is an important requirement in the design of 
safe pavements. Unfortunately, with time and 
traffi c, road surface asperities diminish and 
consequently skid resistance diminishes, too.

Moisture on the road surface also contrib-
utes largely to diminishing skid resistance, 
because it can act as a lubricant at the tyre-
pavement interface. Larger amounts of water 
(puddles) can also cause the partial or com-
plete separation of the tyre from the pavement 
due to hydrodynamic stresses. These coun-
terbalance part of the tyre load and result in 
signifi cant reduction of steering and braking 
forces. This is known as hydroplaning and its 
likelihood increases as the pavement surface 
deteriorates. 

 

Objectives 

 Recently, several signifi cant developments 
have been made in tyre design and manu-
facturing, aiming at improved performance. 
At the same time, the advent of computa-
tional techniques has enabled the develop-
ment of powerful algorithms which enable 
simulation of interfacial contact phenomena. 
Nevertheless, in the vast majority of studies 
on the topic of tyre-pavement interaction, 
the pavement has been simulated as either a 
rigid substrate or by means of very simplistic 
constitutive assumptions, and emphasis has 
been placed on the response of the tyre. Yet, 
it is common knowledge in interfacial science 
that interfacial response is determined by the 
characteristics of both contacting bodies. 

The SKIDSAFE project aims to examine at a 
fundamental level the processes taking place 
at the interface between the pavement sur-
face and the tyre, and the development of 
laboratory and computational tools for their 
evaluation. Its main objective and the nov-
elty of the approach is the development of 
a micro-mechanical, multi-physics compu-
tational tool for prediction of the progressive 
loss of skid resistance at the tyre-pavement 
interface as a function of the composition of 
the pavement surface and the deterioration of 
its characteristics with traffi c loading. 

 

 SKIDSAFE 
 Enhanced Driver Safety due 
to Improved Skid Resistance 
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Description of Work 

 In phase 1, the microtextural, geometric and 
mineralogical properties of typical European 
aggregates will be measured experimen-
tally. A new interface testing device (ITD) will 
be developed to measure contact frictional 
characteristics of various aggregate to rubber 
interfaces, and 

data will be used to develop friction consti-
tutive models for aggregate-rubber friction. 
Asphalt mix surface texture measurements 
will be taken to create a realistic fi nite ele-
ment (FEM) mesh for 3D FEM simulations of 
asphalt-mix surface. 

Interrelation between asphalt-mix design and 
in-time development of pavement surface 
skid resistance will be investigated in the 
fi eld, supplemented by dynamic non-linear 
fi nite element simulations of the interaction 
between a rolling tyre and the underlying 
pavement. Such analyses will enable identi-
fi cation and quantifi cation of processes and 
mechanisms to the in-time development of 
the recorded skid resistance. 

In phase 2, focus will be on the extreme case 
of skidding due to hydroplaning. An instru-
mented vehicle will collect data for calibrating 
an FEM model to simulate hydroplaning. 

Based on the computational, laboratory and 
fi eld studies, pavement management tools 
will be developed along with protocols to 
enable users to perform tests, process the 
results and determine the necessary input 
parameters for materials outside the SKID-
SAFE range. 

 

Expected Results 

 The SKIDSAFE project will create fundamen-
tal knowledge, computational tools, new 
laboratory testing equipment and pavement 
management tools. More specifi cally: 
- for the pavement construction industry: 

design guides for the optimum choice of 
asphalt-mix components to maximise the 
overall asphalt-mix skid resistance and mini-
mise in-time degradation. 

- for the European road authorities: design 
guides for safe driving speed limits taking 
into account the in-time degradation of 
pavement skid resistance as a function of 
asphalt-mix characteristics, tyre character-
istics and pavement geometry, and the pre-
diction of maintenance intervals. 

- for the European Community at large: pave-
ment management tools which will contrib-
ute to increased safety and drive comfort on 
highways. 

- for the tyre industry: an operational, fully cal-
ibrated computational model for skid resist-
ance evaluation of tyres which can be used 
for improved tyre design. 
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 Name of proposal:  Enhanced Driver Safety due to Improved Skid Resistance
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 State of the Art - Background 

 Recent fi gures from WHO and ETSC reveal 
frightening statistics on road traffi c accidents 
- 1.2 million people worldwide are killed in 

road crashes every year with up to 43,000 
dying in Europe

- Up to 50 million are injured, with at least 
600,000 hospital admissions at a European 
level directly attributed to road traffi c acci-
dents. This costs Europe approximately 160 
billion euro and uses up 10% of all health 
care resources.

- These fi gures will increase by about 65% 
over the next 20 years unless there is new 
commitment to prevention.

- This would mean that by 2020 road traffi c 
injuries will be the third leading contributor 
to the global burden of disease and injury.

Many injuries and deaths are a result of 
impacts with current road restraint systems 

especially in the case of vulnerable road users 
such as motorcyclists, cyclists and passen-
gers where impacts with supports or edges 
usually result in amputations or sectioning of 
torsos in a guillotine effect.

Furthermore, once an accident has occurred, 
the time between the impact and receiving 
immediate initial fi rst aid can be crucial, delays 
in alerting emergency services or incorrect 
location information given to emergency serv-
ices can waste potentially life saving minutes 
for injured people.

This project develops a new smart road 
restraint system (RRS) that will reduce the 
number of deaths and injuries caused in road 
traffi c accidents by integrating primary and 
tertiary sensor systems in a new RRS system: 
providing greater protection to all road users, 
alerting motorists and emergency services of 
danger so as to prevent accidents happening, 

 SMART RRS 
 Innovative Concepts for Smart 
Road Restraint Systems to Provide 
Greater Safety for Vulnerable Road 
Users 
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and alerting them of accidents as they hap-
pen to maximise response time to the exact 
location of the incident. 

 Objectives 

 The General Objective of this project is to 
reduce the number of injuries and deaths 
caused by road traffi c accidents to vulner-
able road users through the development 
of a smart road restraint system. This smart 
restraint system shall:
- reduce the number of accidents through 

better information on the actual state of the 
road and traffi c fl ow

- eliminate dangerous profi les from road 
restraint systems that currently endanger 
vulnerable road users

- optimise road safety by providing exact 
information of where and when accidents 
happen in real-time

The specifi c objectives of the Smart RRS 
project are:

To produce systems that are capable of:
- Providing a safe road restraint system free 

of cutting or dangerous profi les/fi xing posts 

- Developing this new RRS using new materi-
als and fi xations to absorb crash energy in 
accidents detaining moving objects, vehi-
cles and persons safely

- Providing timely and useful information to 
road users that will assist in preventing road 
incidents (Primary safety)

- Providing timely and useful information to 
emergency services, road authorities and 
other road users in the event of a road inci-
dent (Tertiary safety) 

 Description of Work 

 Phase 1: Development of the Intelligent Road 
Restraint System (IRRS)concept 

Analysing the characteristics of Road Traffi c 
accidents, in particular those affecting vulner-
able road users, current Standards for RRS 
and the existing state of the art for these 
systems.

Phase 2: Development of the IRRS 
components

On one hand, WP3 focuses on the develop-
ment of the new barrier structure, focusing 
on new materials and profi les that will provide 
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greater secondary safety protection to all road 
users, but especially to those who are most 
vulnerable. These will include the develop-
ment of fi nite models for the analysis of the 
new profi les and components.

At the same time, WP4 and WP5 will focus 
on the development of the smart systems that 
will be integrated in the barriers and provide 
the primary and tertiary safety for road users. 

Phase 3: Integration, demonstration and vali-
dation of the new Intelligent Road Restraint 
System

WP6 aims to integrate the components of 
the new IRRS, demonstrate its effi cacy and 
validate it against the criteria drawn from the 
conclusions of Phase 1. 

Apart from the three technological phases, 
WP7 will address the "Dissemination and 
exploitation plan" and WP8 will address the 
Management of the Project. 

 

Expected Results 

 The smart rrs project is a complex project with 
more than 50 intermediate deliverables show-
ing the achievements of the project. Some of 
them are reports and some prototypes.

But the fi nal result of the SMART RRS project 
is the development of a smart road restraint 
system integrating primary and tertiary sensor 
systems in an innovative profi le design barrier. 

Other additional expected results of the 
project will be the development of the man-
agement system associated with this system 
and also new testing methods for evaluating 
RRS, updating current testing procedures 
and result in the retrieval of new data which 
will assist in the research and development of 
improved RRS.

Our fi nal desired result is the improvement of 
road safety. 
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 State of the Art - Background 

 Currently specialist submarine rescue sys-
tems are used by salvage and rescue teams 
to recover stricken vessels, but by the time 
these bulky systems arrive at disaster scenar-
ios, such as collision, sinking and capsizing 
of merchant vessels, the environmental and 
economic damage is often already done. 

The aim of the project is to develop a modular 
rescue system which can be deployed easily 
to stabilise a vessel for a signifi cant amount 
of time, allowing measures to be taken to 
rescue life and avoid polluting the sea. The 
essential idea is for gas generators to rapidly 
blow out water from ballast tanks and infl ate 
balloons to provide buoyancy while prevent-
ing more structural damage. Therefore the 
existing technology needs to be further devel-
oped: fi rstly, existing gas generators and high 
pressure air devices need to be smaller and 
the gas production needs to be adaptable 
to different scenarios; secondly, air lift bal-
loons need to be improved by developing 
new combinations of materials to withstand 
the stresses involved in deployment and 
operation; thirdly, prototypes and methods of 
deployment should be created so as to work 
within the limitations of divers and underwa-
ter vehicles. Finally, SuSy will produce the 
fi rst simulator with commercial potential that 
is capable of modelling the impact by using 
buoyancy systems to stabilise or resurface 
ships. 

 Objectives 

 The main idea of the proposed project SuSy 
is to take well known submarine rescue tech-
nology and develop it for systems to be used 
for merchant ships in emergency situations. 
The submarine system is based on satellite 
booster technology which uses liquid or solid 
fuel to blow water out of the ballast tanks in a 
very short time to provide additional buoyancy 
to stop an uncontrolled diving process. This 
technology provides the means to generate 

up to 500 cubic meters of gas within 15 sec-
onds under atmospheric pressure. The com-
bination of this technology with air pressure 
systems and balloon technology will be used 
to create a multipurpose modular system for 
ship rescue purposes.

In order to apply these technologies to ship 
stabilisation and rescue scenarios it will be 
necessary to not only develop and test the 
system based on liquid or solid fuel boosters 
combined with air pressure for gas genera-
tion, but also to fi nd the right materials for bal-
loons so that they can cope with the pressure 
of the temperature and the dynamic loads of 
a rescue scenario. 

Different system confi gurations and fi tting 
technologies will be evaluated using life-cycle 
cost analysis, mathematical models of the 
system, lab-based experiments and open-
water demonstrations. 

 Description of Work 

 The project is divided into fi ve work packages 
(WP).

WP1 will defi ne the types of accidents where 
the buoyancy rescue concept is suitable and 
will clearly defi ne the cases where it is not 
appropriate. The typical scenarios where it is 
useful will be analysed further so as to defi ne 
the system concept specifi cation and select 
scenarios for further research where the 
impact is expected to be greatest.

 SUSY 
 Surfacing System for Ship Recovery 

Underwater air lift bags
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WP2 will defi ne the technical requirements 
related to the different technologies and 
selected scenarios and specify a system con-
cept based on the system boundaries and 
requirements of the users.

WP3 aims to produce integrated prototypes 
of the buoyancy devices and the gas gen-
erators on the basis of laboratory testing 
and simulation. In addition, a simulation will 
be developed to address a ship s structural 
behaviour and stability during stabilisation. 
WP4 will demonstrate the system in open 
water using a pontoon to simulate a semi-
submerged distressed ship or a shipwreck 
lying on the seabed.

WP5 will produce a life-cycle cost model. 
This model will be able to include the costs 
for design, assembly and maintenance of the 
SuSy equipment. The model results will be 
used to evaluate the technical and economic 
feasibility of the concept. 

 

Expected Results 

 The project is expected to produce a ship-
surfacing system based on a combination of 
advanced technologies as well as simulations 
to signifi cantly assist distressed ships and 
reduce loss of life, oil spills and ship losses. 
The results will include improvements to the 
underlying technology components and to 
methods for using them in specifi c scenarios:
- gas generators;
- high-pressure air devices;
- high-tech textiles;
- underwater vehicles;
- simulation technologies;
- tactics for deploying stabilisation technologies. 
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 State of the Art - Background 

 In the European Union (EU) in 2004, there 
were 42 193 road fatalities and 1 213 300 
accidents involving injuries. The socio-eco-
nomic cost of road crashes to the EU 15 is 
twice the EU's annual budget. The number of 
casualties is so big that it should be reduced 
by all available ways: public regulation, pre-
vention/education of road users, road infra-
structure, compatibility between vehicles, and 
active, passive and tertiary safety devices.

With the rapid advances being made in fi nite 
element modelling and computational tech-
nology, human body models could become 
the mainstream tool for assessing vehicle 
safety designs. 

To date, several numerical models of human 
body coexist. The major issues are the vali-
dation of injury mechanisms, their associated 
criteria, taking into account the inter-individual 
variability. 

Because the assessment of occupant safety 
is a worldwide problem, a consortium of 
American, Asian and European car manu-
facturers and suppliers (GHBMC) decided in 
2006 to combine their efforts for the sake of a 
"single global effort to create and maintain the 
world s most biofi delic human body models." 

In 2007, the THOMO partners decided to 
contribute to this ambitious program, through 
the University of Virginia, which is the center of 
expertise for the thorax and upper extremities.

* GHBMC stands for Global Human Body 
Model Consortium 

 Objectives 

 The main objective of THOMO is to develop 
a fi nite element model of thorax and upper 
extremities, exhibiting the hard tissue injury 
mechanisms. The baseline CAD's and 
meshed models of the GHBMC will be used in 
order to implement THOMO and to dissemi-
nate the THOMO results.

The scientifi c and technological objectives are 
as follows:
- The identifi cation of all necessary anatomi-

cal details in the models to be developed 
in order to reproduce body kinematics, 
mechanical responses, and all targets of 
induced injuries during the dynamic loading 
of crash events on computer.

- The creation of new validation targets, 
appropriate to numerical modelling and 
exhibiting the rib fracture mechanisms.

- The analysis of geometrical rib properties by 
acquisition of μ-CT scan data on PMHS.

- The assessment of the contribution of per-
sonalization methods in relation to the refi ne-
ment of soft tissues’ material properties. 

- The assessment of usual scaling methods 
regarding the biofi delity targets. 

 Description of Work 

 The project is divided into four technical Work 
Packages (WPs):

WP1 aims to develop a baseline template 
thorax model for the male 50th percentile. 
For a "biofi delic" description of the rib frac-
ture mechanisms, a modelling strategy will be 
defi ned with:
- A better description of the shoulder com-

plex through an autopsy.

 THOMO 
 Development of a Finite Element 
Model of the Human Thorax and 
Upper Extremities 
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- A numerical pre-study in order to use the 
most appropriate modelling options. 

- The most relevant data regarding the mate-
rial properties from the literature. 

WP2 aims to set up a database of post-mor-
tem human subject (PMHS) tests coming 
from:

- a review of existing data, 
- a new dataset of geometrical rib properties 

by using a μ-CT-scan,
- a new dataset of global geometry by using a 

standard CT-scan, and
- a new dataset of dynamic realistic PMHS 

tests with more than 100 strain gages on 
the ribcage, whose goal is to defi ne typical 
rib strain patterns depending on the thorax 
loading. 

WP3 is dedicated to the validation of the tem-
plate thorax model. Two main objectives are 
carried out:
- the validation of kinematics with existing 

data, and 
- the validation of rib strain fi elds with data cre-

ated in the WP2. At fi rst, the baseline tem-
plate model will be geometrically adapted 
to the tested post-mortem human subject 
using a scaling method. Subsequently, an 
optimization process on the personalized 
thorax models will be used in order to stress 
the range of acceptable material values.

WP4 is dedicated to the development of a 
family of thorax and upper extremities mod-
els, with the use of scaling methods. The 
validation includes numerical robustness and 
biofi delity targets. A comparison with usual 
scaled targets will be performed. 

 

Expected Results 

 The main deliverables are:

New biomechanical data:
- A dataset of 18 dynamic PMHS tests fully 

instrumented with more than 100 strain 
gages, pressure sensors, accelerometers 
on the ribcage, for typical loadings (includ-
ing seven tests on the 5th percentile female).

- A set of 18 global CT-scan data for each 
tested PMHS.

- A set of μ-CT scan data of the PMHS 
ribs with an analysis of the most relevant 
parameters.

- A dataset on the rib material properties.
- An in-depth autopsy of the shoulder 

complex.
- Strain fi elds' corridors for different loadings 

(belt, harness, airbag, hub).

Thorax and upper extremities FEM model(50th 
percentile male):
- the validation of kinematics and global 

behavioral mechanics, 
- the exhibition of rib fracture mechanisms, 

and
- numerical robustness.

A set of personalized thorax FEM models:
- the comparison of numerical mechanical 

and injury results/physical results, and
- a range of acceptable material values, espe-

cially for the soft tissues.

A family of thorax models (different percen-
tiles, male and female):
- the assessment of existing scaling methods 

regarding the biofi delity targets.

The dissemination of results through publish-
ing activities and participation in the FP7th 
COVER project. 
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 Acronym:  THOMO

 Name of proposal:   Development of a Finite Element Model of the Human Thorax and Upper 
Extremities

 Contract number:  218643

 Instrument:  CP – FP

 Total cost:  2 655 175 €

 EU contribution:  2 065 269 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  30.06.2013

 Duration:  42 months

 Website:  http://www.thomo.eu

 Coordinator:  Mr. Pascal Baudrit

  Centre Européen d'Études de Sécurité et d'Analyse des Risques 
(C.E.E.S.A.R.)

 Rue des Suisses

 FR 92000 Nanterre

 E-mail:  pascal.baudrit@ceesar.asso.fr

 Tel:  +33 (0)176 873 502

 Fax:  +33 (0)176 872 039

 EC Offi cer:  Grzegorz Domanski

 Partners:  Université de Valenciennes et du Hainaut-Cambrésis FR

 University of West Bohemia  CZ

 Politechnika Warszawska PL
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 State of the Art - Background 

 Recordings from trauma centres worldwide 
indicate that thoracic injury directly accounts 
for 20-25% of traffi c deaths due to trauma. 
Previous projects, including EC Framework 
projects such as FID, PRISM and VC Com-
pat have examined the frequency of thoracic 
injuries in road accidents in Europe. The FID 
project (2000) clearly showed that the head, 
and especially the thorax, were the bodily 
regions most severely and most frequently 
injured. In accidents with airbag deployment, 
the injury severity of head injuries decreased 
considerably, while the percentage of severe 
thorax injuries remained almost unchanged. 
The results from FID were updated by the 
PRISM project (2003), which confi rmed that 
thorax injuries were a major factor in acci-
dents involving serious injury or fatality. Also, 
accident analysis of the VC Compat project 
showed that females are at a higher risk than 
males, which attributed to the fact that vehicle 
crash performance is evaluated using crash 
dummies that represent the average male only. 
Various studies have shown that the human 
thorax is subject to large biometric variations 
and changes in injury tolerances over age due 
to geometry and material changes in bones. 

 Objectives 

 A) General objectives

A.1) To address thoracic injuries under real 
world loading conditions for a wide variety 
of occupants (age, gender, size) by provid-
ing improved biomechanical knowledge and 
tools for usage in restraint optimization.

A.2) As such, to contribute to the introduc-
tion of new restraint technologies that further 
reduce road fatalities and injuries.

B) Specifi c project goals:

B.1) The identifi cation of the two most rele-
vant thoracic injury types for car occupants in 
view of societal relevance, taking into account 
user diversities like age, gender and size (M6).

B.2) The characterization of injury mecha-
nisms and governing parameters for these 
two injury types, quantifying effects of user 
diversities like age, gender and size (M12).

B.3) The defi nition of injury mechanisms and 
related physical parameters based on PMHS 
test data and advanced HBM simulation for 
use in supplementary virtual testing proce-
dures that take into account a wider range 
of biometric and biomechanical criteria than 
those recorded on dummies (M24).

B.4) A mechanical demonstrator consisting 
of a new dummy thorax and shoulder design 
capable of representing the identifi ed injury 
mechanisms under real world loading condi-
tions developed and implemented in a THOR 
NT frontal crash test dummy (M30).

B.5) Derived injury risk functions specifi c to 
the developed numerical and hardware dem-
onstrators, differentiating between genders, 
age, groups and sizes (M30).

B.6) The sensitivity of the demonstrator to 
modern vehicle safety systems and usability 
in safety system optimization evaluated by 
industry partners (M42). 

 THORAX 
 Thoracic Injury Assessment for 
Improved Vehicle Safety 

Computed tomography reconstructed lateral views of 
the thoracic cage (bone window) of a 17 year-old female 
(left) and a 64 year-old male (right) illustrating age-related 
change (Kent et. Al.).
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 Description of Work 

 To realise the project goals, while taking into 
account results from previous projects, a 
structure of six Work Packages (WPs) has 
been defi ned. WP1 dealing with accident 
analysis, WP2 with detailed biomechanical 
studies into injury mechanisms and govern-
ing parameters, WP3 with the development 
of demonstrator hardware and WP4 with 
the assessment of the demonstrator, evalu-
ating its sensitivity to modern vehicle safety 
systems. Management and dissemination are 
performed in WP5 and 6 respectively. 

 Expected Results 

 The main output of WP1 "Accident Analysis":
- An inventory of serious thoracic injuries by 

occupant characteristics (age, gender and 
size) and their statistical relevance based on 
an analysis of real world accident data. 

- An overview of differences between real-
world accident data and crash test out-
comes in terms of thoracic injuries and 
occupant characteristics. 

- An estimation of injury reduction potential 
for different occupant sizes and ages, and 
total benefi t expected to arise from the 
project.

The main output of WP2 "Biomehanics":
- Biomechanical requirements for enhanced 

shoulder thorax complex in frontal crash 
test dummies related to different genders, 
ages and sizes (hence also other sizes than 
an average male will be considered).

- Design concepts for an improved dummy 
thorax/shoulder complex to be developed 
in WP3.

- The defi nition of injury mechanisms and 
related physical parameters for different 
ages, genders and sizes based on data-
sets from PMHS tests and advanced HBM 
simulations.

- Thoracic injury risk curves for the developed 
human body models and dummies.

The main output of WP3 "Demonstrator 
development and evaluation":
- A validated demonstrator dummy with 

improved upper torso complex. 
- A Related Finite Element Model to be used 

in data analysis of WP4 test results.

The main output of WP4 "Assessment of 
potential for restraint optimization":
- The evaluation of demonstrator dummy 

w.r.t. its potential for optimising settings in 
modern restraint systems.

- Optimised restraint settings for real world 
load cases based on the latest biomechani-
cal know-how related to thoracic injuries. 
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 Acronym:  THORAX

 Name of proposal:  Thoracic Injury Assessment for Improved Vehicle Safety

 Contract number:  218516

 Instrument:  CP – FP

 Total cost:  5 052 546 €

 EU contribution:  2 968 850 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.02.2009

 Ending date:  31.07.2012

 Duration:  42 months

 Website:  http://www.thorax-project.eu/

 Coordinator:  Mr. Paul Lemmen

 First Technology Safety Systems (Europe)

 Kleveringweg

 NL 2600JA Delft

 E-mail:  plemmen@ftss.com

 Tel:  +31 (15) 219 2042

 Fax:  +31 (15) 219 2050

 EC Offi cer:  Grzegorz Domanski

 Partners:  Autoliv Development AB SE

 Bundesanstalt für Straßenwesen DE

 Chalmers Tekniska Hoegskola AB SE

 GIE de recherches et d'études PSA Renault FR

 Partnership for Dummy Technology and Biomechanics GbR DE

 Continental Safety Engineering International GmbH DE

 Uniresearch BV NL

 Universidad Politécnica de Madrid ES

 Institut National de Recherche sur les Transports et leur sécurité FR

 TRL LIMITED UK
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 State of the Art - Background 

 Public surface transport methods are rela-
tively safe but there is still a risk of fi re. It can 
be very dangerous for passengers, especially 
with toxic fi re effl uents from various materials 
which prevent people from evacuating the 
transport vehicle in time. The level of toxic 
effects in materials and their toxicity classi-
fi cation is very important but also diffi cult to 
assess in order to estimate safe evacuation 
conditions for passengers.

In railway vehicles, the current test method of 
toxic evaluation and classifi cation of products 
are described in the Technical Specifi cation 
45545-2. However there is no harmonised 
measurement method so there is a lack of 
confi dence in the robustness of the existing 

classifi cation and no method of comparing 
different national requirements for toxicity. 

In order to improve European fi re safety 
standards in railway and other surface trans-
port, a new prescriptive classifi cation of prod-
ucts based on dynamic measurements of 
effects from various toxic materials is needed. 
TRANSFEU will provide a realistic classifi ca-
tion system for assessing toxic gases from 
fi res in trains and support the European 
standardisation and harmonisation. It will also 
extend the principles of Fire Safety Engineer-
ing (FSE) to railway vehicles and other surface 
transport, providing many clues which go 
far beyond the state of the art regarding the 
simulation tools. 

 

 TRANSFEU 
 Transport fi re safety engineering 
in the European Union 

TRANSFEU Project
For new efficient and fire-behaviour safety design 

methodology in surface transports
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List of 60 materials used in
trains (wall, ceiling, floor

coverings, seats/bedding)

Physical data from
measurements,

tests and calculations

Assessment of various
Fire Scenario

List of 60 materials used in
trains (wall, ceiling, floor

coverings, seats/bedding)

Physical data from
measurements,

tests and calculations

Assessment of various
Fire Scenario

Validation of fire safety at real scale test

Holistic Fire Safety approach for more fundamental, flexible and
economic solutions than traditionnal ones able to meet the
modern challenges of new materials and innovative design
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future
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Objectives 

 TRANSFEU is developing a Fire Safety Engi-
neering methodology adapted to surface 
transport that includes innovative fi re numeri-
cal simulation tools and toxic gas tests. In 
order to attain this, a new accurate tool for 
measuring toxic gas from fi re effl uents under 
dynamic conditions for transport applications 
will be developed. The programme will collect 
all the necessary data for the mathematical 
models, as well as data for about 40 prod-
ucts that are used in the building and fi tting of 
trains regarding the release of heat to predict 
the temperature, the optical density of smoke 
to predict the visibility level, the critical fl ux and 
the time to achieve it. TRANSFEU will defi ne 
the EN 45545-2 standard for conducting the 
measurements and classifying the products. 
Models will then be realised to predict the fi re 
behaviour and growth in the transport sce-
nario. The accuracy of these predictions has 
to be validated either by tests on real scale, 
when possible, and/or by scale models, 
when necessary. These tests, methods and 
tools will contribute substantially to the future 
standards of the European railway and water-
borne vessel industries for enhanced safety 
based on a performance approach. 

 Description of Work 

 The work is divided into work packages (WP).

WP1 concerns the project management and 
follow-up of all the activities of the project.

WP2 focuses on the development of a small-
scale test method using a dynamic procedure 
to measure the type and quantity of toxic 
gases produced during the combustion of 
products used in transport. This method will 
be used for the classifi cation of products that 
reach the incapacitation and lethality thresh-
olds in the specifi c scenarios in WP4.

WP3 deals with the development of a classi-
fi cation system for the toxicity of fi re effl uents 
from products on railway vehicles, which will 
be based upon a conventional prescriptive 
approach that will be included in the future 
European norm.

WP4 develops a holistic FSE methodology 
with special regard to evacuation, rescue, 
structural integrity and tenability conditions 
inside the transportation system.

WP5 is dedicated to the development of 
numerical simulation tools for fi re perform-
ance and evacuation of people, and a deci-
sion tool for the train design.

Step1
New EN 45545 Standars

for Rail fire Safety

Step 2
Revision of EN 45545

Standards

Step 3
Contribution to other
fire safety standars

Dynamic toxic effect
measurment and

prescriptive approach
classification criteria

Fire safety design
performance approach

New initiatives for
fire safety in public
surface transport

TRANSFEU project

2010 2012

The two-step strategy of the TRANSFEU project and its contribution to fi re safety standards
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WP6 addresses the validation of the conven-
tional pragmatic toxicity classifi cation system 
(WP3) and the simulation tools (WP5).

WP7 monitors the progress in the project 
and integrates the research activities as well 
as disseminating and exploiting the research 
results to the community. 

 Expected Results 

 TRANSFEU addresses fi re prevention prob-
lems and the safety of passengers and crew, 
and its results will be used to fi nalise the EN 
45545–2 standard, thus completing the CR 
TSI, SRT TSI and HS TSI. TRANSFEU will 
defi ne the EN standard for conducting meas-
urements and classifying products. Models 
will be realised to predict the fi re behaviour 
and growth in the transport scenario.

The safety levels will be calibrated according 
to the operation category of train in relation to 
the risk to be considered for passengers. This 
will allow using products and materials from 
new generation systems.

The project gathers leading European railway 
manufacturers, research organisations and 
standardisation bodies who offer a realistic 
alternative to American standards in these 
large European projects.

More precisely, the expected results are:
- a new generation of realistic dynamic meas-

urement methodology for the emission of 
toxic fumes in the event of fi re;

- cost-effective methods and modelling tools 
for fi re safety design able to predict real-
istic fi re behaviour and the time to reach 
unbearable conditions within a passenger 
rail vehicle or in a vessel. Simulation tools 
will provide fi re guidance on the design, 
fi re safety measures and ways of exploring 
alternative designs;

- signifi cant contribution to future fi re safety 
standards for all means of surface transport. 
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 Acronym:  TRANSFEU

 Name of proposal:  Transport fi re safety engineering in the European Union

 Contract number:  233786

 Instrument:  CP – FP

 Total cost:  5 547 813 €

 EU contribution:  3 658 183 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.04.2009

 Ending date:  30.09.2012

 Duration:  42 months

 Website:  http://www.transfeu.eu

 Coordinator:  Mr. Alain Sainrat 

 Laboratoire national de métrologie et d'essais

 rue Gaston Boissier

 FR 75724 Paris

 E-mail:  alain.sainrat@lne.fr

 Tel:  +33 (0)1 30 69 10 73

 Fax:  +33 (0)1 30 69 12 34

 EC Offi cer:  Alexandra Gurau

 Partners:  L.S. Fire Testing Institute Srl IT

 Association of the European Railway Industry BE

 Secretariat of CEN/TC 256 'Railway Applications' Hold by DIN FSF DE

 Bombardier Transportation UK Ltd CH

 Exova Warringtonfi re UK

 CURRENTA GmbH & Co. OHG DE

 Valtion Teknillinen Tutkimuskeskus FI

 SP Technical Research Institute of Sweden SE

 Bergische Universität Wuppertal DE

 BRE Global Ltd UK

 Siemens Aktiengesellschaft DE

 Centrum Naukowo-Techniczne Kolejnictwa PL

 Fundación Cidemco ES

 Deutsche Bahn AG DE

 Trenitalia S.p.A. IT

 Régie Autonome des Transports Parisiens FR

 Société Nationale des Chemins de Fer Français FR

 Alstom Transport SA FR

 AnsaldoBreda S.p.A IT

 Alma Consulting Group SAS FR
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 State of the Art - Background 

 The increase in world trade has largely contrib-
uted to an increase in sea traffi c. As a result, 
the market demand is leading towards Ultra 
Large Container Ships (ULCS), which have a 
capacity of up to 14,000 TEU and a length 
of up to 400 m., without any changes to the 
operational requirements (speed around 27 
knots). The particular structural design of the 
container ships leads to open midship sec-
tions, resulting in increased sensitivity to tor-
sional and horizontal bending loads which are 
much more complex to model numerically. 
At the same time, due to their large dimen-
sions, the ULCS become much 'ofter' and 
their structural natural frequencies become 
signifi cantly lower so that the global hydro-
elastic structural responses can become a 
critical issue in the ship design and should be 
properly modelled by simulation tools. But it 
appears that the existing simulation tools do 
not provide the defi nite answer to all these 
design issues and there is a clear need for 
their improvement.

Due to their inherent properties, ULCS expe-
rience quite high elastic deformations. Their 
structural natural frequencies are low enough 
for sea waves to transfer enough energy for 
hull girder vibration/excitation. In such cases, 
a complete study of the interaction between 
the hydrodynamic environment and the elas-
tic structure needs to be undertaken. 

 Objectives 

 The ultimate goal of the present project is 
to deliver clearly validated design tools and 
guidelines, capable of analysing all hydro-
structure interaction problems relevant to 
ULCS. In order to achieve this, a combination 
of numerical developments, model experi-

ments and full-scale measurements will be 
used.

Three main physical problems are identifi ed 
and for each of them a dedicated work pack-
age (WP) is created:
- global quasi static wave loading and 

responses;
- global hydro-elastic wave loading and 

responses;
- local hydrodynamic loading and responses.

Depending on the complexity of the con-
sidered physical phenomena, the degree of 
validation required for the existing tools varies 
considerably. Within this project, the model-
ling work will mainly consist of coupling and 
validating integrated modules rather than 
actually developing new models from scratch. 
This will signifi cantly reduce the technical risk 
of this project. 

 Description of Work 

 The TULCS project will consist of nine inter-
dependent work packages for the technical 
work.

The consistency of the technical activities, 
towards the achievement of the primary and 
secondary objectives, will be ensured by 
starting the project by specifying the end-
user requirements (WP2), which will be further 
used to specify the details of the technical 
developments in WP3 to 7.

The core of the project is in WP3 to 7, where 
numerical models of quasi static and hydro-
elastic loads and responses will be developed 
and validated thanks to model tests and full-
scale measurements.

The results from the technical models will 
be integrated into tools in WP8. The project 
coordination will continuously monitor the 
consistency of the work and the interfacing 
between the modules developed in WPs 3 to 
5, and the validation of the modules and their 
integration with respect to measurements in 

 TULCS 
 Tools for Ultra Large Container Ships 
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WP6 and WP7. Finally, the performance and 
robustness of the integrated tools will be 
assessed in WP9. 

 Expected Results 

 This proposal aims at providing design tools 
to prevent risks associated with extreme ship 
motion and the structural issues of Ultra Large 
Container Ships.

At the end of this project, an integrated design 
tool prototype will be available, which will 
provide the designer with accurate informa-
tion on the ship structural deformation and 
strains. This tool will be an open and modular 
platform, which will allow future replacements 
or upgrades to the various calculation mod-
ules. Demonstration of the tool applicability 
and user guidance will also be produced in 
the project.

The tools developed in this project could have 
many applications:
- building the operator guidance manuals 

which can be used by ship crews in order to 
avoid dangerous operating situations, which 
are likely to lead to the structural failure or to 
reduce the fatigue life of the ship;

- allowing the designer to account for the 
hazards specifi c to ULCS at the beginning 
of the design phase;

- modifying the tool prototypes accounting for 
the lessons learned in this project;

- defi ning the use of the integrated design 
tool within the current regulatory framework. 
Bureau Veritas will incorporate the tool in its 
internal process for rule and approval mak-
ing for ULCS.

- commercialisation of the tools;
- training. 

WP3
Global quasi static

wave loading & responses

WP4
Global hydroelastic wave

loading & responses

WP6
Model tests

WP7
Full scale

measurements

WP5
Local hydrodynamic
loading & responses

WP8
INTEGRATED

DESIGN TOOLS

General work plan scheme
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 State of the Art - Background 

 Drivers need grip between their tyres and the 
road to accelerate, decelerate or change the 
direction of a moving road vehicle. Grip is pro-
vided by the skid resistance properties of the 
road surface in combination with the friction 
characteristics of the tyre.

This combination is critical for safe driving and 
many European countries have investigated 
the correlation of a low skid resistance level 
with accident hot spots. With a suffi ciently 
high value of skid resistance the safety of 
roads can be improved and the number of 
accidents can be reduced.

Therefore skid resistance is a very important 
characteristic of the road surface infl uencing 
safety particularly because it can be improved 
by the design of the road surfacing. Yet a 
harmonized European scale for the measure-

ment and assessment of skid resistance still 
remains to be developed.

Today, when environmental questions like 
noise, air quality and consumption of energy 
are becoming more and more important, 
any consideration of the safety benefi ts of 
improved skid resistance needs to focus on 
rolling resistance and noise emissions as well. 
Currently the properties of road surfaces and 
tyres are not optimised to balance all of these 
properties evenly. Knowledge of how they 
interact with each other is very limited, espe-
cially in the case of road surfaces. 

Moreover, the policies and standards of individ-
ual countries relating to skid resistance, rolling 
resistance and noise emissions vary consid-
erably across the EU. Despite some previous 
activities there is a need to bring ideas together 
and establish what scope there is for develop-
ing a harmonised approach for the future. 

 TYROSAFE 
 Tyre and Road Surface Optimisation 
for Skid Resistance and Further 
Effects 

Skid resistance measurement devices in Europe
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 Objectives 

 The fi rst objective of the TYROSAFE project 
is to raise awareness of the importance of 
research into the three key road surface 
parameters: skid resistance, rolling resistance 
and noise emission by taking stock of what 
has already been achieved. 

The second objective is the coordination and 
preparation for European harmonisation and 
optimisation of the assessment and man-
agement of essential tyre/road interaction 
parameters. 

A third objective is the improved understand-
ing of the interactions among the road sur-
faces properties including the identifi cation 
of knowledge gaps and needs for future 
research. 

The fourth objective is to raise awareness of 
the importance of these road surface prop-
erties and their impact on safety and the 
environment.

The fi nal and overall objective is to increase 
European road safety and support the green-
ing of European road transport. 

 Description of Work 

 The TYROSAFE project is organized in six 
Work Packages (WPs). 

In WP1 the policies of EU countries concern-
ing skid resistance, rolling resistance and 
noise emissions are investigated and ana-
lysed, and recommendations for the future 
development of policies are derived. This 
work package also provides basic information 
for the other work packages.

WP2 deals with the harmonisation of skid-
resistance test methods including a review 
of previous projects and activities concerning 
skid resistance measurements. The partners 
are working out roadmaps and an implemen-
tation plan for the harmonisation of measuring 
methods. A common European scale for this 
critical road surface property will be a great 
step forward to promoting road safety.

Tyre-pavement interaction
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WP3 looks more at the scientifi c knowledge 
concerning how parameters of road surfaces 
and tyres infl uence the target properties skid 
resistance, rolling resistance and noise emis-
sions. It also identifi es the interdependencies 
and optimisation potentials for each of the 
properties as well as still existing knowledge 
gaps. This work packages supplies informa-
tion to work packages 2 and 4.

WP4 investigates the environmental effects 
and the impact on climatic change of pave-
ment properties. 

WP5 supports the other work packages with 
activities aimed at dissemination and raising 
awareness. These activities include a website 
presenting the project activities and results, 
newsletters, papers and presentations at 
international conferences, consultations with 
stakeholders, linking to other projects and 
experts groups, and supporting any EU activi-
ties to highlight the importance of research in 
this fi eld.

WP6 is concerned with the overall project 
management.

The project will use expert and stakeholder 
workshops and groups as its main techniques 
of gathering external input. The partners 
themselves will also draw on their own sub-
stantial expertise to achieve the project goals. 

 

Expected Results 

 The TYROSAFE project will create synopses 
of previous activities, compile the available 
expertise into reference documents, design 
recommendations, guidelines and roadmaps 
for future activities and projects and identify 
knowledge gaps. The most important deliver-
able documents are:
- the recommendations for future policies 

concerning road surface properties, 
- the roadmaps and implementation 

plan for skid resistance measurement 
harmonisation, 

- the report on the infl uence of road surface 
properties on skid resistance, rolling resist-
ance and noise emissions and their interde-
pendencies, and

- the investigation of their interaction with cli-
mate change. 

Together with the awareness created among 
stakeholders, experts and the wider pub-
lic through the dissemination activities, the 
project results will help to shape future poli-
cies concerning road surface properties, 
which in turn will support both an increased 
level of road safety as well as the greening of 
European road transport. 
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 Acronym:  TYROSAFE

 Name of proposal:  Tyre and Road Surface Optimisation for Skid Resistance and Further Effects

 Contract number:  217920

 Instrument:  CSA – CA

 Total cost:  1 165 359 €

 EU contribution:  1 165 359 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.07.2008

 Ending date:  30.06.2010

 Duration:  24 months

 Website:  http://tyrosafe.fehrl.org

 Coordinator:  Mr. Manfred Haider

 Österreichisches Forschungs- und Prüfzentrum Arsenal Ges.mbH.

 Giefi nggasse 2

 AT 1210 Vienna

 E-mail:  manfred.haider@ait.ac.at

 Tel:  +43 (0)505 506 256

 Fax:  +43 (0)505 506 599

 EC Offi cer:  Grzegorz Domanski

 Partners:  Bundesanstalt für Straßenwesen (BASt) DE

 Rijkswaterstaat Dienst Verkeer en Scheepvaart (RWS) NL

 Laboratoire Central des Ponts et Chaussées (LCPC) FR

 TRL Limited (TRL) UK

 Zavod Za Gradbenistvo Slovenije (ZAG) SI

 FEHRL AISBL (FEHRL) BE
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 State of the Art - Background 

 ARIADNA deals with the following concepts:

Inland waterway navigation: River Information 
Services (RIS) are harmonised information 
services supporting traffi c and transport man-
agement in inland navigation. The present 
tracking and tracing functionality does not 
support any risk assessment and collision 
avoidance functionality. 

Sea navigation: The International Association 
of the Marine Aids to Navigation and Light-
house Authorities (IALA) does not include ship 
support tools to be developed in ARIADNA.

Channel navigation systems: Navigation in 
channels represents problems, i.e.: wind, 
current and waves. Local and transit traffi c 
complicates the control of navigation as both 
transport types have different navigation/
communication equipment.

Collision avoidance: The manoeuvring per-
formance of a big, single screw, non CPP ship 
(extreme case) depends on the ship design, 
the turning ratio at different speeds, as well 
as winds and currents. Work published by 
IMO Collision Regulations, IALA and national 
administrations address routing recommen-
dations for specifi c "hot spots".

Route planning: The ARIADNA concept does 
not focus on the whole ship route but just on 
the critical part of it: the port or dam access, 
approaching of straits, course changes, cape 
turns, addressing the optimal use of mari-
time and river infrastructures, channels, port 
accesses, and congested routes. 

 Objectives 

 The objective of the project ARIADNA is 
to design a new concept and build a new 
series of navigation support systems to allow 
optimisation of the maritime infrastructures, 
the navigation on dense traffi c in ports and 

access areas, rivers, channels, lock access 
areas, and traffi c separation areas as well 
leading to effi cient (in terms of capability and 
economic terms) and environmentally-friendly 
operations. 

ARIADNA is based on the implementation of 
the Volumetric Navigation System (VNS) con-
cept. A Volumetric Navigation System (VNS) 
defi nes 3D volume dimensions used to defi ne 
the position of an associated volumetric enve-
lope in a certain time. In the maritime naviga-
tion the "volume" of the ship is the envelope of 
the ship after a given time. Horizontal dimen-
sions of this ship's envelope will consider 
his current speed and also from his extreme 
stopping and manoeuvring capabilities from 
the given speed and load, and correction 
for the drift due to local measured wind and 
mapped currents. The vertical dimension in 
navigation at sea is the water distance below 
the keel at fore and the aft of the ship and the 
sea bottom as given by cartography and tide. 
The display may overlap the Electronic Chart 
Display and Information System (ECDIS) 
screen. VNS is a human error avoiding tool for 
collision avoidance, manoeuvring and naviga-
tion in low separation traffi c lines and chan-
nels, crossings, port traffi c, and congested 
shallow waters. 

 ARIADNA 
 Maritime Assisted Volumetric 
Navigation System 
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 Description of Work 

 The main objective of WP1 is to defi ne the 
baseline of the work to be performed by the 
ARIADNA project by defi ning the state of the 
art, and the analysis of the current situation 
of navigation systems in shipping in Europe. 
The necessary requirements for an ARIADNA 
System, both from the functional and techni-
cal point of view will be defi ned.

WP2 will defi ne and manage general, func-
tional and technical requirements based on 
the analysis of the user new functionalities 
versus state of the art. System design from 
the system specifi cation and analysis of alter-
native physical solutions will be obtained. The 
WP will also defi ne a system assembly, inte-
gration and validation plan.

The objective of WP3 is to carry out the 
complete design and development cycle of 
an ARIADNA prototype with the previously 
designed architecture comprising each sub-

system of ARIADNA system (GIS &amp; 
Volume Geo-referencing, Communications, 
Data Filtering and Representation, Navigation 
&amp; Traffi c Management and User Termi-
nal). One Local Control Station (LCS) and two 
User Terminals (UT) will be developed.

The objective of WP4 is to test and validate 
the ARIADNA system performance by means 
of a fi eld test in a real-life environment under 
normal operations conditions.

The general objective of the WP5 is to assess 
and facilitate the implementation of ARIADNA 
results on products and services, assess-
ing economic potential, anticipating possible 
gaps, and facilitating administrative and cus-
tomer acceptance.

And fi nally, the objective of WP6 is to dissemi-
nate and exploit the knowledge generated by 
the project. 
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Expected Results 

 State of the art and user requirements deliv-
erables: State of the Art document, Functional 
and Technical Requirements

System engineering deliverables: Sys-
tem Specifi cation, preliminary and detailed 
designed and, integration and test plan

System development and Integration deliver-
ables: ARIADNA Local Control System (LCS) 
design, integration and validation, ARIADNA 
User Terminal (UT) design, integration and 
validation and, ARIADNA prototype system 
integration and validation

System validation deliverables: Test and Vali-
dation Plan, Field Test Report, Validation of 
system performance

System Implementation deliverables: Report 
on integration of ARIADNA on navigation 
systems and regulations, Standard service 
and interoperability specifi cations, Accept-
ance, gaps and limitations and, Road map to 
extend the full acceptance and implementa-
tion of ARIADNA systems 

 Acronym:  ARIADNA

 Name of proposal:  Maritime Assisted Volumetric Navigation System

 Contract number:  234167

 Instrument:  CP – FP

 Total cost:  3 412 584 €

 EU contribution:  2 504 758 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.11.2009

 Ending date:  31.10.2012

 Duration:  36 months

 Website:  http://www.ariadna-fp7.eu

 Coordinator:  Ms. Ana Gomez-Arche

 Ingenieria de Sistemas para la Defensa de España, S.A.

 Edison 4

 ES 28006 Madrid

 E-mail:  amgomez@isdefe.es

 Tel:  +34 (0)912 71 17 67

 Fax:  +34 (0)915 64 51 08

 EC Offi cer:  Dominique Ramaekers-Jørgensen

 Partners:  Instituto Nacional de Técnica Aeroespacial ES

 TeleConsult Austria GmbH AT

 via donau - Österreichische Wasserstraßen-Gesellschaft mbH AT

 Consorzio Armatori per la Ricerca scrl IT

 Istanbul Teknik Universitesi TR

 True Heading AB SE

 Hamburgische Schiffbau-Versuchsanstalt GmbH DE

 Grupo Mecánica del Vuelo Sistemas S.A. ES

 Consultores Investigacion Tecnologica S.L. ES
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 State of the Art - Background 

 European shipbuilders are facing tough com-
petition due to worldwide shipbuilding over 
capacity. In addition, climate change and 
increased public awareness call for reduced 
environmental impact and the increased 
safety of shipping. 

The project BESST was initiated by Euro-
Yards, an EEIG representing leading Euro-
pean shipyards, with the strategic goal of 
developing ships with substantially improved 
Life Cycle Performance (LCP), compensat-
ing higher initial costs. The main impact fac-
tors on LCP are cost, environmental impact, 
safety and societal needs. 

The challenge of the project is to ensure opti-
mal interaction and integration of all sub-sys-
tems at ship level, by applying sophisticated 
process skills, technological innovations for 
specifi c ship systems and available research 
results. This requires, along with technical 
innovations, to develop a holistic approach 
for life cycle performance assessment.

Focus is put on the market segment of high 
value added, complex, one-of-a-kind ships, in 
particular cruise vessels, passenger ships, fer-
ries and mega yachts. However, the involve-
ment of eight shipyards, 20 research institutes 
and universities, 5 classifi cation societies and 
31 industrial companies (17 of the SMEs) will 
make sure that results can also be applied to 
other types of ships. 

 Objectives 

 The strategic objective of BESST is to secure 
and improve the competitive position of Euro-
pean shipyards in a sustainable way, looking 
into the medium and long term future. Hav-
ing in mind the comparatively high labour cost 
in Europe, the goal is to increase the com-
petitiveness of European built ships through 
decreased life cycle cost, drastically reduced 
environmental impact and improved safety.

The technical objectives of BESST are 
two-fold:
- To develop holistic life cycle performance 

assessment methods and tools comprising 
LC cost, environmental impact, safety and 
societal needs;

- To develop innovative technical solutions 
for the most important ship systems and 
to combine them in an optimal way at ship 
level.

The results of the project will be demon-
strated in three virtual show cases, represent-
ing close-to-reality complex ships.

In the medium and long term, the project will 
contribute to the competitiveness of Euro-
pean shipbuilding and shipping, as well as to 
the reduction of emissions and the environ-
mental footprint of ships. 

 BESST 
 Breakthrough in European Ship 
and Shipbuilding Technologies 
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 Description of Work 

 The technical part of the BESST project com-
prises two Horizontal Actions which prima-
rily take care of the integration of technical 
innovations at ship level. Horizontal Actions 
develop methods and tools for a holistic life 
cycle performance assessment and demon-
strate the project results and achievements in 
three virtual prototype ships.

Based on a careful analysis of ship systems 
contributing to the largest extent to the LCP 
of the ship as a whole, technical innovations 
will be developed and assessed in eight Sys-
tem Groups, which again comprise a total of 
19 technical sub-projects following specifi c 
innovative ideas. The following key System 
Groups have been included in the work plan 
of BESST: 
- Space Optimisation and Easy Maintenance
- Improving Payload to Gross Tonnage Ratio
- Cost Effi cient Building Processes and 

Refurbishment
- Improved Energy Effi ciency and Reduced 

Emissions
- Noise and Vibration
- Improved Reliability through Condition 

Monitoring
- Optimization of Logistic Chains
- Improving Safety and Security 

 Expected Results 

 BESST aims to achieve a breakthrough effect, 
i.e. to ensure that customers will get added 
value over life time from European shipyards 
even with a higher initial price. 

A fi rst detailed analysis of the potential life 
cycle benefi ts through the implementation of 
project results has shown cost reductions per 
ship of around 120 M€ over a 30 years life 
time. 

Referring to the environmental issues, another 
project goal, evaluated in connection with the 
foreseen ship energy saving, is the reduction 
of 12 % of the CO 2  emissions, i.e. approx. 
12.000 CO 2  t/year per ship.

The main expected results are:
- On the Greening of Surface Transport level: 

the reduction of emission of CO 2 , com-
pounds (coatings) and noise in production 
and repair; the reduction of fuel and water 
consumption.

- On Safety and Security: the application of 
risk-based design, the increase of reliability 
of structures and availability of key ship sys-
tems, and the overall security management 
and tools.

- On Competitiveness: an increased number 
of passenger cabins, improved energy effi -
ciency and reduced emissions; reduced 
ship weight and crew number; reduced 
costs for repairing, maintenance and refi t-
ting, and costs of production. 
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 Acronym:  BESST

 Name of proposal:  Breakthrough in European Ship and Shipbuilding Technologies

 Contract number:  233980

 Instrument:  CP – FP

 Total cost:  29 026 517 € 

 EU contribution:  17 457 500 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  28.02.2013

 Duration:  42 months

 Website:  http://www.besst.it

 Coordinator:  Mr. Paolo Guglia 

 FINCANTIERI - Cantieri Navali Italiani S.p.A.

 Via Genova, 1

 IT 34121 Trieste

 E-mail:  paolo.guglia@fi ncantieri.it

 Tel:  +39 040 319 2440

 Fax:  +39 040 319 2443

 EC Offi cer:  Mr. Joost de Bock

 Partners:  MEYER WERFT GmbH DE

 KOCKUMS AB SE

 BALance Technology Consulting GMBH DE

 Chalmers Tekniska Hoegskola AB SE

 CS Systemes d'Information SA FR

 D'APPOLONIA SPA IT

 Teknologisk Institut DK

 Det Norske Veritas AS NO

 FORCE Technology DK

 Germanischer Lloyd AG DE

 Teknillinen Korkeakoulu FI

 Ingenieurtechnik und Maschinenbau GmbH DE 

 Laboratorio di Scienze della Cittadinanza - LSC IT

 Stichting Maritiem Research Instituut Nederland NL

  Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek - TNO NL

 Sener Ingenieria y Sistemas SA ES

 Swerea SICOMP AB SE

 Technischen Universität Hamburg-HarburgDE

 Tecnicas y servicios de ingenieria, s.l. ES

 TRUMPF GmbH + Co. KG DE

 Università degli Studi di Trieste IT

 University of Strathclyde UK

  Université de Liège BE

REC-10-001_MEP3.indd   362REC-10-001_MEP3.indd   362 03/05/11   12:2203/05/11   12:22



S
tr

en
g

th
en

in
g

 C
o

m
p

et
iti

ve
ne

ss

363

 University of Southampton UK

 Valtion teknillinen tutkimuskeskus FI

 WARTSILA FINLAND OY FI

 SP Sveriges Tekniska Forskningsinstitut AB SE

 Center of Maritime Technologies eV DE

 Blekinge Tekniska Högskola SE

 Centre Internacional de Mètodes Numèrics en Enginyeria ES

 GENESIS S. A. FR

 TechnoFirst FR

  Bureau Veritas - Registre International de Classifi cation de Navires et 
d'Aéronefs SA FR

 CETENA S.p.A. Centro per gli Studi di Tecnica Navale IT

 Future Shape GmbH DE

 KEZIA FR

 IMAWIS - Maritime Wirtschafts- und Schiffbauforschung GmbH. DE

 Rhebergen Composites BV io NL

 RINA S.p.A. IT

 Safi nah Limited UK

  Schweißtechnische Lehr- und Versuchsanstalt SLV Mecklenburg-
Vorpommern DE

 Flensburger Schiffbau-Gesellschaft mbH & Co KG DE

 FUCHS Fördertechnik AG DE

 Grand Port Maritime De Nantes Saint-Nazaire FR

 Damen Schelde Naval Shipbuilding B.V. NL

 Shipbuilders & Shiprepairers Association UK

 C.T.M. AMBIENTE SRL IT

 Becker Marine Systems DE

 PAULSTRA FR

 ENMM FR

 01DB-METRAVIB SAS FR

 STX FRANCE SA FR

 TKMS Blohm + Voss Nordseewerke DE

 Vulkan-DMR S.r.l. IT

 Esarc Hi-Tech srl IT

 STX Finland Cruise Oy FI

 Sanitrade s.r.l. IT

 Université de Nantes FR

 Fronius International GmbH AT

 EMS PreCab GmbH &amp; Co. KG DE

 Lloyds Register ODS A/S DK

 Lödige Systems GmbH DE

 Maritime Information Technologies | EUROPE GmbH DE
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 State of the Art - Background 

 Under CA ACMARE, the European Technol-
ogy Platform (ETP), WATERBORNE (WB) has 
completed its initial phase and has estab-
lished itself as a key adviser to, and a stra-
tegic partner of, the European Commission 
for the generation of consensus views relating 
to maritime research policy. After three years, 
the CA ACMARE has developed and pub-
lished the WB Research Strategy in three key 
documents: the Vision 2020, the WB Strate-
gic Research Agenda and the WB Implemen-
tation Route Map (WIRM). The Coordination 
Action CASMARE aims to provide support 
to the maritime community so that the ETP 
WB can move forward to its next objective, 
the implementation and delivery of the WB 
Research Strategy. By using the successful 
consultation processes established within the 
ETP, CASMARE will continue to raise aware-
ness of the WB Research Strategy and to 
broaden the consensus among the stake-
holders, with a special emphasis on engage-
ment with national programmes and industry 
activities. 

CASMARE will inform stakeholders to stim-
ulate and mobilise the maritime research 
resources so that the WB Research Strategy 
will fi nd wide acceptance and the potential 

outcomes will be realised. CASMARE will 
assess RDI results from EU and national pro-
grammes and monitor the progress against 
the WIRM. CASMARE will expand the plat-
form's horizons within and beyond mari-
time transportby linking with other transport 
ETPs, ERANETs and other relevant research 
grouping outside transport such as the ETP 
MANUFUTURE. 

 Objectives 

 Building on the results of CA ACMARE, 
CASMARE will also make use of and fur-
ther improve the successful consultation 
processes established within the ETP to 
continue to raise awareness of the WATER-
BORNE Research Strategy and to broaden 
the consensus among, and commitment of, 
the stakeholders, with a special emphasis on 
engagement with national programmes and 
industry activities. The objectives of CAS-
MARE are the following:

1. RDI Coordination, Cooperation and Com-
mitment to implementing the WSRA. 

2. Monitoring research programmes and 
mapping against the WIRM 2007 to meas-
ure coherence and progress. 

3. Exploring new opportunities to meaning-
fully expand the platform's horizons. 

4. Maritime Knowledge, Education and 
Training. 

5. The ongoing development of waterborne 
RDI Policy and of Consensus base. 

6. Continuous Updates of the WATERBORNE 
Research Strategy documents. 

7. Administrative support 

 CASMARE 
 Coordination Action to Maintain 
and Further Develop a Sustainable 
Maritime Research in Europe 
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 Description of Work 

 To achieve its objectives, which in turn fulfi l 
WATERBORNE's, CASMARE has been struc-
tured into fi ve Work Packages (WPs): two 
supporting workpackages WP2 - R&D Policy 
Route Map - and WP3 - Implementation of 
the WSRA -, both feeding from inputs and 
results from WP4 - Analysis and impact of 
Critical Enablers)and WP5 (Update of Water-
borne Strategic Agenda). A fi fth work pack-
age (Project Management - WP1) steers and 
supports all the activities.

The aim of WP2 is to contribute to the coordi-
nation of RDI policy at EU and National level. 
The main purpose of this work package is to 
strenghten and develop relationships with the 
relevant deciders at EU and national level and 
provide recommendations and procedures for 
a better coordination between the WATER-
BORNE Strategic research Agenda and the 
EU and national research agendas and work 
programmes.

WP3 will focus on the concrete implementa-
tion of the WATERBORNE Research Strategy. 
One of the key actions is to develop and imple-
ment consistent appraoches to monitor the 
real impact of the WATERBORNE Research 
Strategy on EU and national research pro-
grammes and on the other hand the progress 
of the state of the art to be mapped against 
the WIRM 2007.

The main objective of WP4 is to analyse the 
"critical enablers", including the human fac-
tors, IPR issues and regulations. Whereas the 
aim of WP5 is to update the 3 documents of 
the WATERBORNE Strategy: WIRM, WSRA, 
Vision 2025. 

 Expected Results 

 CASMARE, through WATERBORNE, will 
impact on the following fi ve FP7 Activities 
under the Sustainable Surface Transport 
Priority:
- 7.2.5. Strengthening competitiveness 
- 7.2.1. The greening of surface transport 
- 7.2.4. Improving safety and security 
- 7.2.2. Encouraging modal shift and decon-

gesting transport corridors 
- 7.2.6. Cross-cutting activities for the imple-

mentation of the sub-theme programme 
CASMARE will help defi ne and implement 
the RDI steps necessary to achieve the fol-
lowing targets:

- the improvement of the competitiveness of 
the European Waterborne Industry,

- the improvement of safety, environmental 
friendliness and security of the waterborne 
transport, 

- to help manage the growth in trade volumes 
and the changes in trade patterns and sup-
port the modal shift (from road/rail to water) 
and decongestion of transport corridors

- to help Europe in developing the adequately 
educated and trained human resources, 
in tackling key issues for the technological 
future of Europe like IPR or level playing fi eld 
issues.

- to ensure involvement of new partners in 
research projects (e.g. SME’s, Member 
States)

- to identify, analyse and stimulate lead mar-
kets and other cross-cutting activities

- to link RTD with the implementation of 
results in industrial application. 
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 Acronym:  CASMARE

 Name of proposal:   Coordination Action to Maintain and Further Develop a Sustainable 
Maritime Research in Europe

 Contract number:  234252

 Instrument:  CP – FP

 Total cost:  976 200 € 

 EU contribution:  870 445 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.03.2009

 Ending date:  31.08.2011

 Duration:  30 months

 Website:  http://www.waterborne-tp.org

 Coordinator:  Ms. Willem Laros

 Community of European Shipyards Associations asbl

 rue Marie de Bourgogne, 50

 BE 1000 Brussels

 E-mail:  wl@cesa.eu

 Tel:  +32 (0)2 282 03 53

 Fax:  +32 (0)2 230 43 32

 EC Offi cer:  Dominique Ramaekers-Jørgensen 

 Partners:   European Marine Equipment Council/Conseil Europeen de 
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 State of the Art - Background 

 The basic concept of the present work is the 
defi nition of a new effective repair and/or rein-
forcement method for large steel structures 
with defects. Two basic steel structural types 
will be dealt with in this work, namely marine 
structures (mainly ships) and steel civil engi-
neering structures (e.g. bridges). Composite 
patch repairs and/or reinforcements over-
come many, if not all, the disadvantages of 
the traditional methods. They do not involve 
hot works in any way and, therefore, existing 
deadweight loading or proximity to explo-
sive environments has no particular conse-
quences. Patches can be applied directly 
on corroded steel members by performing a 
simple surface preparation, thus removing the 
need for replacement. Therefore, they can be 
completed faster, exhibit good fatigue resist-
ance, do not cause stress concentrations and 
result in low added weight. All these innova-
tions reduce signifi cantly the cost and the 
time of the repair or reinforcement. However, 
there are some parameters of the procedure 
that still need further investigation, the most 
crucial among them being the uncertainty 
about the long-term performance of a steel-
to-composite adhesive joint. There is a lack 
of knowledge in the current literature regard-
ing the evaluation of composite materials 
from this perspective. The scope of the work 
proposed here includes not only an evalua-
tion of the composite patches themselves, 
but an evaluation of the repaired system as 
a whole and its continued performance over 
time as it is subjected to external environmen-
tal conditions. 

 Objectives 

 The objective of this project is to demonstrate 
to all stakeholders that composite patch 
repairs or reinforcements can be environ-
mentally stable and, therefore, can be used 
as permanent repair measures. This objective 
will be mainly achieved by:
- Studying and demonstrating through theo-

retical analyses, numerical simulations and 
experimental testing that the use of fi bre rein-
forced composite patch repairs leads to the 
reinforcement of a steel structural member.

- Establishing a stakeholders forum to dis-
cuss and agree the business and regulatory 
implications of introducing composite patch 
repairs.

- Determining, evaluating and quantifying the 
effi ciency of composite patch reinforce-
ments, in both the short and long term.

- Developing proper numerical modelling pro-
cedures for modelling a composite patch 
reinforced structure.

- Developing a generalized procedure for the 
design of composite patch reinforcements. 

- Evaluating existing or developing new, prac-
tically applicable and sensor-based moni-
toring techniques of the patch.

- Providing pre-designed, ready-made com-
posite patch solutions.

- Demonstrating the effectiveness of the 
developed design tools and procedures 
through full-scale tests.

- Developing an internationally recognised 
training programme for personnel. 

 Description of Work 

 The project starts with WP1 "Specifi cation of 
application cases", within which candidate 
repair and reinforcement cases are identifi ed 
and specifi ed. All stakeholders are called to 
agree on what a permanent repair must be and 
document the business case for using com-

 CO-PATCH 
 Composite Patch Repair for Marine 
and Civil Engineering Infrastructure 
Applications 
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posite patch repairs. In parallel to WP1, WP2's 
"Monitoring methods and procedures" will start 
at project commencement. All the work asso-
ciated with the evaluation of existing, or the 
development of new, sensor-based monitoring 
techniques of the patch repair is performed in 
this WP. Two types of tests have been planned, 
namely laboratory and full-scale on-site tests. 
The former are included in WP3 "Laboratory 
testing" and initially concern material charac-
terization tests of the composites that will be 
used in all tests. Then, the testing activities of 
actual patch repaired structures are gradually 
deployed, starting from mid-scale arrange-
ments (patched cracked plates and beams) 
and continuing with large-scale laboratory 
tests of patched real world structural details. 
Extensive fi nite element modelling will be per-
formed, aiming at defi ning procedures for the 
accurate FE modelling of patch repaired struc-
tures. Numerical modelling guidelines will then 
be developed, as a major deliverable of the 
project. All this work will be performed in WP4 
"Development of numerical simulation proce-
dures". WP5 "Development of guidelines and 
design procedures" is the central and most 
important work package of the whole project. 
Here, based on the experience acquired so 

far, best practice patch design and application 
procedures are developed, which are used to 
design patch repair solutions for some stand-
ard problem cases. These procedures consti-
tute one of the most important deliverables of 
the project and are used in WP6 "Full-scale 
on-site tests" too for the design of the patches 
that will be applied on the actual full-scale tests 
to be performed. Dissemination and exploita-
tion actions of the project are planned in WP7. 
Finally, all management activities of the project 
are included in WP8. 

 Expected Results 

 The proposed composite patch repair tech-
nology is an innovative and highly competitive 
product that caters to the needs of marine 
vessels and civil engineering infrastructures, 
the latter in the form of steel bridges. It 
reduces quite signifi cantly the maintenance 
costs of many large steel structures, and in 
the case of metallic bridges it prolongs their 
design life. The proposed technology creates 
a new market and it gives the partners the 
capability of providing high technology and 
high added value services worldwide, thus 
improving Europe's competitiveness in spe-
cialized and advanced repair works. 

WP2
Monitoring

WP1
Specifications

WP4
FE modelling

WP5
Design 

procedures

WP7
Training
program

WP6
Full-scale tests

WP3
Lab tests

Project Pert Diagram
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 Acronym:  CO-PATCH

 Name of proposal:   Composite Patch Repair for Marine and Civil Engineering Infrastructure 
Applications
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 Instrument:  CP – FP
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 National Technical University of Athens
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 E-mail:  tsouv@mail.ntua.gr

 Tel:  +30 (0)21 077 214 13

 Fax:  +30 (0)21 077 214 12

 EC Offi cer:  Michal Klima

 Partners:  Asociación de Investigación Metalurgica del Noroeste ES

 FRANCISCO CARDAMA, S.A. ES

 CETENA S.p.A. IT

 Estaleiros Navais de Peniche, S. A. PT

 Hellenic Register of Shipping GR

 Instituto de Soldadura e Qualidade PT

 METTLE SARL FR

 Norwegian University of Science and Technology NO

 Shipbuilders & Shiprepairers Association UK

 TWI Ltd. UK

 Alveus d.o.o. HR

 The University of Surrey UK
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 State of the Art - Background 

 The use of advanced composite materi-
als in transport applications has drastically 
increased over the last two decades and this 
trend is expected to continue. The economic 
and environmental drivers for using compos-
ites in transport applications are huge as the 
use of advanced composites can realise a 
weight reduction in excess of 20%. Advanced 
composites have the potential to replace an 
even greater proportion of traditional materials 
in transport. Unfortunately these composites 
suffer from defects, which vary considerably 
from those suffered by traditional materials 
used in transport. The vast array of current 
non-destructive testing (NDT) techniques 
that exists for defects in traditional struc-
tures are not available to the manufacturers 
and operators of technological composites, 
as the increase in the use of composites has 
not been matched by developments in NDT 
techniques.

For this reason, the consortium proposes 
to develop advanced and novel non-inva-
sive NDT tools for qualitative and quantita-
tive inspection of advanced composites in 
transport. Various NDT and health monitor-
ing techniques will be developed to inspect 
composites at the manufacturing, assembly, 
maintenance and repair stages. Although the 
project will focus on the composites used for 

rail applications, the results of this research 
could be used in other industries, such as 
aerospace, automotive and marine. 

 Objectives 

 The aim of ComPair is to build a new and orig-
inal way for continuous health monitoring and 
non-destructive assessment of composites 
and composite repairs on surface transport 
applications. The three main technical objec-
tives of the ComPair project are:
- to develop quantitative non-invasive NDT 

approaches for prompt assessment of 
composites during the manufacturing and 
assembly stages of composite materials 
and structures. In particular, the technolo-
gies developed will include transient ther-
mography, 3D laser micro-topography and 
phased array ultrasonic techniques. All 
these developed techniques will assess the 
level of damage on the composite by quan-
titative means;

- to develop a health monitoring approach 
for the composite components on full-scale 
structures. This will include real-time tech-
niques such as long range ultrasonic and 
acoustic emission techniques;

- to develop a robotic scanner that will 
accommodate the NDT approach for the  in 
situ  testing of the structures during inspec-
tion and maintenance. The scanner will offer 
fl exibility and customisation options.

The project will also establish a certifi cated 
procedure and guidelines on these applica-
tions, in order to generate a cost-effective 
manufacturing and maintenance procedure.

Included in the project is a major dissemina-
tion programme to present the fi ndings to 
industry via a network of events and seminars. 

 ComPair 
 Continuous health monitoring and 
non-destructive assessment of 
composites and composite repairs 
on surface transport applications 
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 Description of Work 

 Different work packages (WP) cover the 
project objectives.

WP1 will defi ne the specifi cations for the NDT 
techniques and systems to be developed dur-
ing the project.

WP2 will investigate, select and develop the 
NDT techniques for the inspection of com-
posite materials in the manufacturing and 
assembly stages.

WP3 covers the development of a NDT tech-
nique for the health monitoring of composite 
materials used for transport applications.

WP4 will be dedicated to the development of 
a multi-axis generic robotic scanner for the 
in-service inspection of composite materials 
using transient thermography techniques.

WP5 covers the fi eld trials, testing and 
demonstrations, which will allow the project 
consortium to validate the technologies 
developed in the ComPair project.

WP6 is to develop procedures and specifi c 
guidelines for the NDT of composite materials 
for transport applications.

WP7 will ensure an adequate level of dis-
semination of all research results and to raise 
awareness of the main issues dealt with in the 
project.

The consortium includes knowledge pro-
ducers in the fi elds of non-destructive tech-
nologies, composites manufacturing and 
technology, transport applications, research 
and development, software development, 
robotic sensors deployment and integration 
of technological components in automated 
systems. 

 

Expected Results 

 The results of ComPair will promote the trans-
fer of innovative technical knowledge in the 
health monitoring of surface transport appli-
cations in real time, as well as in the NDT 
inspection in manufacturing, assembly and 
maintenance of composites and composite 
repairs, which can be used in different indus-
trial sectors (e.g. rail, automotive, marine and 
aerospace). 

The expected impacts of the project are: 
- reducing the manufacturing, construction 

and maintenance costs for the surface 
transport sector;

- creating new skills and improving working 
conditions;

- the promotion of start-ups and the emer-
gence of new high-tech SMEs in activities 
specifi c to transport processes.

The rail sector, which is the main application 
of the ComPair project, is currently going 
through a composite revolution. A few years 
ago, manufacturers were reluctant to use 
composites because of their inexperience; 
today structures are being designed to fi t with 
composite materials. The rail industry is still 
far behind the aerospace industry in terms 
of knowledge of composites; inspection 
techniques could be a real asset for the rail 
industry to gain in assurance and credibility. 
Monitoring the behaviour of the composite 
structures in-service would give more confi -
dence to train manufacturers. ComPair's new 
technologies would be an ideal support for 
the builder and designer. 
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 Acronym:  ComPair

 Name of proposal:   Continuous health monitoring and non-destructive assessment of 
composites and composite repairs on surface transport applications

 Contract number:  218697

 Instrument:  CP – FP

 Total cost:  3 493 986 €

 EU contribution:  2 672 002 €
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 Starting date:  01.09.2008
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 Duration:  36 months
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 Coordinator:  Mr. Craig Coghill 

 TWI Ltd

 Granta Park, Great Abington
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 Tel:  +44 (0)1223 899000

 Fax:  +44 (0)1223 892588

 EC Offi cer:  Grzegorz Domanski

 Partners:  Kauno Technologijos Universitetas LT

 Valtion Teknillinen Tutkimuskeskus FI

 AtoutVeille FR

 National Technical University of Athens GR

 Centre for Research and Technology - Thessaly GR

 G-Tronix Ltd UK

  Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo 
economico sostenibile IT

 Hexcel Composites Ltd UK

 Envirocoustics A.B.E.E. GR

 Kingston Computer Consultancy Ltd UK
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 State of the Art - Background 

 Many of the needs and priorities of the Latin 
American countries are similar to the Euro-
pean ones, such as the shift of cargo fl ows 
from road to rail, the revitalization of railways 
and the gaining of capacity constraints in the 
road networks. This means that the European 
innovation could be carefully examined in the 
direction to transfer and potentially replicate 
some of the European experience to the Latin 
America region. Nevertheless, the majority 
of the freight transport problems and needs 
are global and the various regions worldwide 
could learn from each other.

The primary aim of the FP7 topic "SST 2008 
6.5 Stimulating International Cooperation 
with Latin American countries in develop-
ing sustainable freight transport systems", 
addressed by ENABLE, is to contribute to the 
external relations of EU with Latin American 
countries, specifi cally Argentina and Brazil, in 
the area of co-modal and intermodal freight 
transport. This falls in the general policy of 
the EC to strengthen its external relations 
with other areas, such as Asia (see EuropeAid 
programmes), Africa (Interreg and FP7 pro-
grammes) etc. 

 Objectives 

 The project aims to perform the necessary 
actions that will enable an active awareness 
building of the recent European advances 
and innovations of surface transport research 
addressing the specifi c area of intermodality 
of freight transport in Argentina and Brazil. By 
transferring European competences, it aims 
to ameliorate freight transport performance in 
these two countries and to develop a com-
mon understanding and knowledge base. 
Although many of the current problems, barri-
ers and needs of the freight transport systems 

in Argentina and Brazil are known, ENABLE 
will go one step further in order to gain a 
deep understanding of the existing situation 
(causes of problems) in these two countries in 
order to serve the project objectives.

Another objective is to examine the EU-LA 
transport corridors. This study will concen-
trate on the specifi cations of the main cor-
ridors and the key problems and needs that 
are associated with them, as for example 
damages/theft, delays, punctuality, legislative 
issues.

Finally, ENABLE will establish strong commu-
nication links that will enable the transfer of 
know-how between the European and Latin 
American freight transport societies, and pro-
vide a common framework for the continua-
tion of such actions in the future. 

 Description of Work 

 The starting action entails the local and 
regional needs, problems, requirements, con-
straints and priorities of the freight transport 
environment in Argentina and Brazil. This 
survey will also include economic constraints 
and growth, population growth, environmen-
tal conditions, etc.

Coming to the European side, the technologi-
cal solutions, innovations and best practices 
available in the area of co-modality and inter-
modality in freight transport that could better 
respond to the identifi ed needs of the target 
areas will be defi ned. This activity will lead to a 
grid organization of the European best prac-
tices to be transferred to the target regions.

The identifi ed needs, problems, etc. and the 
best practices and innovations will lead to the 
elaboration of a series of roadmaps including 
concrete actions and strategies that will ena-
ble the further development of these results 

 ENABLE 
 Stimulate Sustainable Freight 
Transport Systems with Latin 
American countries 
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in full scale applications and their effective 
deployment to the target areas towards a 
sustainable freight transport environment. The 
core element of this activity will be the opera-
tional plans for the future implementation 
of sustainable intermodal and/or co-modal 
freight transport systems based on the Euro-
pean experience (best practices).

A Forum will be created at the beginning of the 
project bringing together all local stakeholders 
of the target countries and some additional 
ones from the greater region. Finally, a series 
of dissemination actions will be implemented 
in order to ensure wide visibility of the project 
results not only in the target countries but also 
in the greater area. 

 

Expected Results 

 1. ENABLE will strengthen the dialogue 
between Europe and Latin America in the 
fi eld of intermodal freight transport, and 
facilitate the transport and trade relations 
between the two regions.

2. Based on the efforts made by the Euro-
pean Union over the last years to encour-
age the interoperability of existing transport 
modes and the use of intermodal systems, 
the quality and technological upgrade of 
freight transportation in Latin America will 
be improved, while competition will be 
stimulated between transporters and not 
between transport modes only.

3. Research will be advanced in the particular 
topic of co-modal and intermodal freight 
transport, particularly in Latin America.

4. The cooperation will be strengthened 
between the Latin American stakeholders 
and their European counterparts. 

The target area of ENABLE project
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 Acronym:  ENABLE

 Name of proposal:   Stimulate Sustainable Freight Transport Systems with Latin American 
countries

 Contract number:  233910
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 Total cost:  503 702 €
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 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2011

 Duration:  24 months
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 Coordinator:  Dr. Yannis Tyrinopoulos

  Centre for Research and Technology Hellas (CERTH) / Hellenic Institute of 
Transport (HIT)
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 E-mail:  ytyrin@certh.gr

 Tel:  +30 210 6501712

 Fax:  +30 210 6553033

 EC Offi cer:  Joost De Bock

 Partners:  Technical Research Centre of Finland (VTT) FI

 Fundación Valenciaport (FV) ES

 Universidad de Buenos Aires (UBA) AR

 Ricardo Franco Foundation (RFF) BR
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 State of the Art - Background 

 ERRAC-ROADMAP addresses the broad 
coordinating challenges of STT.2008.5.2.2 
'Competitive transport operations'. It is a 
Level 1 Coordination and Support Action 
aiming at the very important area of coordi-
nating rail research activities. This project is 
an essential coordination tool to ensure that 
the  ERRAC 2020 Vision  can be turned into 
a reality. Without effective coordination to 
ensure the relevance and applicability of the 
rail research activities it is impossible to priori-
tise the innovative methodologies and tech-
nologies for more competitive rail transport 
operations. ERRAC-ROADMAP will deliver 
roadmaps to guide the rail research in order 
to provide a rail option that is reliable, envi-
ronmentally friendly, effi cient and economic to 
customers. The project will fully integrate the 
work done so far by ERRAC and its working 
groups and will further develop this. 

 Objectives 

 ERRAC-ROADMAP will have a direct impact 
and infl uence on enhancing interoperabil-
ity on existing infrastructure and developing 
new interoperable rail equipment, which 
means that the research themes and priori-
ties proposed will contribute directly towards 
SST.2008.2.5.1 'Interoperable rolling stock'. It 
will evaluate the project s research results and 
will assist in standardisation at different lev-
els, particularly those related to new Technical 
Specifi cations for Interoperability (TSIs). The 
roadmap will propose actions aimed at pro-
viding interoperability and safety requirements 
that evolve from new business, operational 
and technical needs, and reduce migration 
time for the implementation of new interoper-
able solutions.

ERRAC-ROADMAP will also liaise with and 
exchange rail research results with FP7-
SST.2008- 6.4 'Analysis and dissemination of 
key national and regional transport research 
results'. There is a clear alignment with the 

objective of this topic to promote transport 
research results. ERRAC-ROADMAP will pro-
vide inputs for the rail mode at the national 
level and – where feasible – also at the 
regional level. ERRAC-ROADMAP is under-
taking the synthesis, analysis and collation of 
rail research results from across Europe, and 
will provide a large input with regard to ‘Iden-
tify gaps in existing knowledge and mecha-
nisms for fi lling these gaps'. 

 Description of Work 

 ERRAC-ROADMAP is structured around fi ve 
work packages, supported by a Management 
and Coordination work package and two fur-
ther coordination work packages – Evaluation 
and Knowledge Database, and Dissemination 
and Communication.

WP1:The greening of surface transport

WP2:Encouraging modal shift and decon-
gesting transport corridors

WP3:Ensuring sustainable urban transport

WP4:Improving safety and security

WP5:Strengthening competitiveness 

 Expected Results 

 The most valuable contribution made by 
ERRAC-ROADMAP is that it provides an envi-
ronment for the stakeholders in rail research 
to reach a valuable consensus. ERRAC-
ROADMAP creates the foundation and pro-
vides the focus for joint research priorities that 
will make the investment in research even 
more worthwhile and effective in bringing 
solutions to the market. 

 ERRAC-ROADMAP 
 ERRAC Road Map 
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 Acronym:  ERRAC-ROADMAP

 Name of proposal:  ERRAC Road Map

 Contract number:  234255

 Instrument:  CP – FP

 Total cost:  1 540 994 €

 EU contribution:  1 540 994 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.06.2009

 Ending date:  31.05.2012

 Duration:  36 months

 Website:  http://www.errac.org/

 Coordinator:  Mr. Denis Schut 
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 Tel:  +33 (0)1 44 49 21 04

 Fax:  +33 (0)1 44 49 20 99

 EC Offi cer:  Peter Crawley

 Partners:  European Rail Infrastructure Managers asbl BE
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 Union internationale des transports publics BE

 Network Rail Infrastructure Ltd UK

 EURNEX e.V. DE
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 MER MEC S.p.A. IT

 Société Nationale des Chemins de Fer Français FR

 University of Newcastle Upon Tyne UK

 Trenitalia S.p.A. IT

 Italcertifer S.C.p.A. IT

 Ansaldo STS S.p.A. IT

 European Federation of Railway Trackworks Contractors FR

 Instituto Superior Técnico PT

 Corus UK Limited UK
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 State of the Art - Background 

 In industrial manufacturing processes it is 
quite common to simulate the expected 
behaviour of a product, e.g. the deformation 
of a car component under stress or its robust-
ness under some acting forces. This enables 
the component to be modifi ed and adjusted 
during the design process. 

Traditionally, the design process is carried 
out with the help of CAD (Computer Aided 
Design) and then transferred to a format 
which can be handled by a numerical simula-
tion tool (e.g. an FEM (Finite Element Method) 
solver). Unfortunately, for free-form shapes 
such as hydroelectric turbine blades, ship 
hulls or certain car components, this transfer 
cannot be done exactly, but introduces some 
error. This is due to the fact that a free-form 
shape has to be approximated by simple 
geometric primitives such as tetrahedral or 
hexahedral elements. For the simulation of 
free-form shapes, however, it is important to 
represent the object which is to be simulated 
as accurately as possible, since geometric 
errors may falsify the simulation results. Sum-
ming up, for free-form shapes there is still a 
great discrepancy between the processes of 
geometric design and numerical simulation of 
technical parts. 

 Objectives 

 EXCITING focuses on Isogeometric Analysis 
(IGA), which provides a new approach for the 
design and simulation of free-form shapes. 
In particular, the project is concerned with 
the application of IGA in the design process 
of vehicles and vessels. Typical applications 
under investigation are ship hulls and propel-
lers, turbochargers and vehicle frames for the 
railway and automotive industries. 

In this context, IGA makes it possible to use 
an enhanced CAD model directly for numeri-
cal simulation. This approach offers two main 
advantages. First, the numerical simulation 
of behaviour of a physical object produces 
more accurate results when it is represented 
exactly by the geometric model. Secondly, 
the time-consuming transfer between differ-
ent descriptions of a geometric object can be 
eliminated. Those effects become even more 
dramatic if the simulation step is part of an 
(automated) design loop, e.g. in order to opti-
mise the shape of a ship hull. 

 Description of Work 

 The project consortium, comprising fi ve aca-
demic and four industrial partners, provides 
a fi rm theoretical background and encom-
passes a wide range of applications. 

The project leader is Johannes Kepler Univer-
sity, located in Linz, Austria. The other aca-
demic partners are the Technical University of 
Munich (Germany), SINTEF

(Norway), INRIA (France) and the National 
Technical University of Athens (Greece). The 
industrial partners are Andritz Hydro (Austria), 
Siemens (Germany), Det Norske Veritas AS 
(Norway) and Hellenic Register of Shipping 
(Greece).

 EXCITING 
 Exact Geometry Simulation for 
Optimized Design of Vehicles and 
Vessels 

REC-10-001_MEP3.indd   378REC-10-001_MEP3.indd   378 03/05/11   12:2203/05/11   12:22



S
tr

en
g

th
en

in
g

 C
o

m
p

et
iti

ve
ne

ss

379

The project is divided into six technical Work 
Packages. Each of the 1 to 5 packages is 
linked to a specifi c application of IGA, i.e. 
propellers and turbochargers, ship hulls, 
car components and frames, fl uid structure 
interaction, and design optimisation. Work 
Package 6 aims at the development of an 
Isogeometric Toolbox. More precisely, this will 
establish and support a common software 
package that incorporates all the develop-
ments achieved throughout the project. Fur-
thermore, it will ensure close co-operation 
between the project partners and simplify 
the interaction between the individual work 
packages. 

 Expected Results 

 In the fi rst period of the project we achieved 
the following goals on the way to bridging the 
gap between CAD and numerical simulation 
methods. They can be

classifi ed roughly as basic research and direct 
applications.

The results that have been achieved in close 
cooperation with the industrial partners are:

1. Design of an enhanced CAD model 
for blades that is suitable for numerical 
simulation.

2. Development of a CAD tool, creating a 
parametric ship-hull model with respect 
to principal dimensions and other integral 
parameters.

3. IGA of vehicle components based on small 
displacement theory.

In addition, the project has also enabled us to 
gain a deeper theoretical insight into certain 
problems which will clear the way for future 
applications that will be tackled in the second 
period of the project.

1. Isogeometric BEM wave-resistance calcu-
lations of an immersed spheroid.

2. Solution of a 2D test problem with isogeo-
metric technology: pipe and deformable 
wall.

3. Proof of concept for isogeometric design 
optimisation in structural mechanics.

During the remainder of the project, these 
results will be applied to further real-world 
examples. These are, for instance, simulation 
of rotating turbine and propeller blades under 
the impact of bypassing water or the stress 
of a certain vehicle component under external 
forces.

The benefi t for the involved industrial part-
ners is clear. The optimised design process 
enhances the competitiveness of the prod-
ucts as better results can be obtained in a 
shorter time. 
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 State of the Art - Background 

 The automotive industry has recently seen a 
paradigm shift from design processes based 
on physical prototypes to a computationally 
aided product development process (PDP) 
based on virtual prototypes. To maintain the 
competitiveness of European car manufactur-
ers, a signifi cant reduction of development 
lead time is required. The main potential for 
improvement lies in further exploitation of vir-
tual development, especially in further auto-
mation of these virtual processes through 
optimal design techniques. 

Optimal design techniques are mature and 
are being used in structural mechanics in 
the automotive industry, as well as in com-
putational fl uid dynamics (CFD) in the aero-
nautics industry. However, the potential for 
CFD in the automotive industry has not yet 
been realised. To integrate these methods 
into workfl ows within routine PDP, the project 
will make advances with adjoint sensitivity 
methods, mesh-based and computer-aided 
design (CAD)-based shape optimisation, and 
high-Reynolds number topology optimisation. 
Complete CFD optimisation workfl ows (i.e. 
chains of optimisation techniques adapted to 
the automotive processes) for the early as well 
as later stages of development will be inte-
grated into the PDP. 

 Objectives 

 FlowHead4s objectives are to:
- signifi cantly reduce development lead time 

via the integration of fl uid optimisation work-
fl ows into the product development process 
(PDP);

- strengthen the competitiveness of new 
high-tech European small and medium-
sized enterprises (SMEs) in the fi eld of 
optimisation;

- develop new approaches for numerical opti-
misation techniques for fl uids in automotive 
development processes;

- reduce the environmental impact of auto-
motive designs by using goal-based optimal 
design techniques for CFD;

- encourage higher customer satisfaction and 
environmental impact reduction by improv-
ing and accelerating automotive develop-
ment processes;

- enable higher modularity and incorporation 
of additional design criteria into the PDP by 
goal-orientated robust design considera-
tions and fl exible optimisation systems. 

 Description of Work 

 The work is divided into work packages (WP). 
The key areas of research are:

WP1: Linking the optimisation workfl ow into 
the product development and management 
(PDM) environment.
- constraints, design space, fl ow parameters.

WP2: Integration of fast gradient-based opti-
misation tools into an industry standard work-
fl ow environment:
- modularity of components, using a range of 

solvers;
- demonstration on industrial test cases.

WP3: Development of adjoint fl ow solvers for 
fast gradient-based optimisation:

 FLOWHEAD 
 Fluid Optimisation Workfl ows 
for Highly Effective Automotive 
Development processes 

Adjoint sensitivity of drag on a VW Golf
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- open-source adjoint solver based on 
OpenFOAM;

- commercially supported fl ow solvers;
- discrete fl ow solvers using automatic differ-

entiation software techniques.

WP4: Large-scale shape optimisation using 
adjoint sensitivities:
- node-based parametrisations;
- morphing-based parametrisations; 
- CAD-based parametrisations.

WP5: Industrial application of topology 
optimisation:
- application of fl uid-topology optimisation to 

the Navier-Stokes equations.

WP6: Robust optimisation:
- solution-adaptive multi-level methods for 

fl ow, adjoint and design; 
- robust optimisation using adjoint-enhanced 

response-surface methods;
- robust optimisation using second derivatives. 

 Expected Results 

 The most important results will be;
- a reduction of development lead time; 
- establishing a robust, user-friendly and 

modular workfl ow of CFD optimisations; 
- generating a general pre-/post-processing 

for optimisation workfl ows; 

- the development of sensitivity analysis 
methods for CFD based on discrete and 
continuous adjoint methods;

- the development and implementation of 
gradient-based shape and topology optimi-
sation techniques; 

- the development of robust optimisation meth-
ods that exploit effi cient adjoint sensitivities. 

Advanced methodologies for automotive design 
will become available in the EU automotive 
industry, which allow for the development of bet-
ter products (in terms of energy consumption, 
emissions and comfort) within shorter develop-
ment times (via more effi cient workfl ows). This 
will improve the competitiveness of the Euro-
pean automotive industry and help to preserve 
and increase its high quality employment.

These methodologies will create a strong 
demand for their maintenance, continuous 
improvement and further development, which 
will lead to the emergence of highly special-
ised SMEs providing that service.

The tools developed will typically increase pro-
ductivity and creativity in the design offi ce and 
the increased competitiveness of the resultant 
products should have a benefi cial effect on the 
market share of European car producers. 

WP1 - PDP 

WP7 - Mgmt.

Dissemination
Exploitation 

WP2 - Workflows 

WP3 - Adjoint Methods 

WP5
Topo. Opt.

WP6
Shape Opt.

WP7
Robust Opt.

Work package structure of FlowHead
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 State of the Art - Background 

 The ice cover of the Baltic Sea Motorway 
varies considerably from year to year. The 
northern parts freeze every winter and in a 
hard ice winter it freezes completely. Traf-
fi c conditions were diffi cult in the ice winter 
of 2002-03, even though it was classifi ed as 
average. In the worst case, merchant ves-
sels bound for Russian ports of the Gulf of 
Finland, which were stuck in the ice, had to 
wait for icebreaker assistance for up to two 
weeks. Despite climate change, hard ice 
winters occasionally occur in the Baltic Sea, 
especially in the Gulfs of Finland and Bothnia.

Hard ice conditions markedly increase the 
risk of a sea transport accident. The situation 
is especially worrying in the narrow shipping 
channels of the Gulf of Finland. When wait-
ing for icebreaker assistance, a vessel stuck 
in the ice may drift away from the route in the 
moving ice fi eld with potentially catastrophic 
consequences, especially for oil tankers.

Even the current icebreaker fl eet in the Bal-
tic Sea cannot provide a satisfactory level of 
service in a hard ice winter. A combination 
of growing traffi c volumes and hard ice win-
ter conditions means serious diffi culties for 
industrial and commercial transport. 

Some of the current icebreaker fl eet will reach 
the end of its lifespan in the 2010s. It is evi-
dent that replacement investments will not 
yield a satisfactory level of service in hard ice 
winter conditions. Considering the growing 
traffi c volumes, a satisfactory level cannot be 
reached even in an average ice winter. A large 
oil tanker, for instance, requires simultaneous 
assistance from two conventional icebreak-
ers which, together, are capable of breaking a 
suffi ciently wide channel through the ice.

The above-mentioned means that in order to 
arrange icebreaking assistance, innovative 

solutions are required in addition to replace-
ment investments. These can include:
- A new type of agreement system, and/or
- new technical solutions.

The new agreement system to be developed 
would be based on the utilisation of the ice-
breaking capability of independent ice-going 
merchant vessels (based on Double Acting 
technology, see image). It is important that 
jointly accepted rules could be enforced for 
cases where the capacity of conventional ice-
breakers is insuffi cient.

New technical solutions may be innovations 
that alone are also capable of opening a suf-
fi ciently wide channel for overwide merchant 
vessels, e.g. oil tankers. Such innovative con-
cepts include:
- Oblique icebreaker,
- Icebreaker for B-Max Tankers,
- Trimaran icebreaker,
- A pair of icebreakers (conventional and low-

price tug icebreaker).

The solutions enable a service concept 
whereby it is possible to avoid the simultane-
ous need for two conventional icebreakers to 
assist overwide vessels. 

 Objectives 

 The objective is to defi ne the possible benefi ts 
at the service level of icebreaking assistance, 
in logistics, and regarding environmental 
emissions and risks, by: 
- utilising the new type of agreement system, 

and/or
- adopting innovative concepts and operations.

The indirect objective is of course to promote, 
if supported by the benefi ts, the launch of the 
new technical icebreaking solutions on the mar-
ket, thereby enhancing European marine tech-
nology production to address the needs of the 
Baltic Sea and other freezing maritime areas.

 IceWin 
 Innovative Icebreaking Concepts 
for Winter Navigation 
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Another indirect objective is to contribute to 
the introduction of a new agreement system 
that would secure the level of service of ice-
breaking assistance in cases where traditional 
icebreaker resources prove insuffi cient. 

 Description of Work 

 Transport in the Baltic Sea will grow mainly in 
the Gulf of Finland. Most of this growth will 
take place in oil transports. Variation in ice 
winter conditions, changes in the dimension-
ing, and other technical properties of ships, 
new ports, increasing traffi c volumes and port 
calls and other such factors lead to a typi-
cal "what if" situation. For instance, how will 
the level of service of icebreaking assistance, 
supply chain costs and environmental emis-
sions change if:
- nothing is done, and/or
- conventional icebreaker resources are 

increased, and/or
- the new technical icebreaking innovation is 

adopted, and/or
- a new type of agreement system is 

adopted?

The alternatives can only be tested through 
simulations based on system modelling. A 
comparison of the simulation results provides 
a good picture of these alternatives.

System modelling and simulations are the 
main methods used in the project. 

 Expected Results 

 Based on possible observed benefi ts the 
recommendations concerning technical 
innovations and agreement systems will be 
introduced.

An additional objective is to encourage co-
operation in icebreaking issues between Bal-
tic Sea coastal states.

In the Gulf of Bothnia, the need for icebreaking 
assistance is managed in co-operation with 
Finland and Sweden. The experiences gained 
from the co-operation are valuable. Other 
international co-operation on the Motorway 
of the Baltic Sea is almost non-existent. In 
this case each of the coastal states, Finland, 
Estonia and Russia, manages the icebreaker 
assistance for merchant vessels navigating to 
and from the ports of each state. 

Previous research has demonstrated the 
advantages of co-operation. Thus, is it also 
possible to use the icebreaker resource more 
effectively when assistance is managed in co-
operation with the costal states, as opposed 
to separate assistance system? If so, then 
this project will lay the foundation for develop-
ing co-operation in winter navigation, enabling 
insuffi cient icebreaking resources to be used 
more effectively. 
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 State of the Art - Background 

 Noise and vibration play a large part in the 
choice of vehicle, not only driven by increas-
ing customer demand for vibro-acoustic 
comfort, but also by the tightening of legal 
regulations regarding noise and vibration 
creation and reception. Since noise and vibra-
tion, as functional performance attributes, 
often confl ict with other attributes, such as 
weight and CO 2  emissions, concurrent design 
and analysis procedures are required. Such 
processes involve multi-attribute optimisation 
and are facilitated by the use of Computer 
Aided Engineering (CAE) tools. Also, there is 
an increasing trend towards virtual prototyp-
ing to reduce costs and development times. 
As a result, good CAE tools are essential in 
modern vehicle design.

Ideally CAE tools would be applicable in the 
whole frequency range of interest - the audio-
frequency range. In practice, specifi c methods 
are applicable in a limited frequency region. A 
class of deterministic low-frequency methods 
is both well developed and well established. 

At high frequencies, energy-based methods 
are valuable, but less well established. There 
is, however, a mid-frequency gap in cur-
rent modelling capabilities: it is too high for 
deterministic technologies and too low for 
energy-based tools. This is important, since 
it strongly affects product performance and 
competitiveness. 

 Objectives 

 The objectives of this project are fully in line 
with the objective of the 'competitive prod-
uct development' topic (SST.2007.5.1.1) to 
strengthen the global competitiveness of 
transport industries through innovative and 
cost-effective processes and to develop 
new skills and job opportunities for European 
citizens.

A fi rst objective of the project is the develop-
ment of innovative solutions for the modelling 
and simulation of vibro-acoustic transport 
problems in the mid-frequency range, by fi ll-
ing crucial gaps in the state of the art and the 
use of vibro-acoustic modelling. 

Secondly, these innovative methodologies 
will be validated extensively with respect 
to component level, subsystem level and, 
fi nally, full vehicle-level validations. The 
industrial partners will be trained in applying 
these novel methodologies to increase their 
competitiveness.

A third important objective is the dissemina-
tion of the innovative mid-frequency research 
results within the broad European engineer-
ing community. This dissemination will be a 
crucial point in training a suffi cient number of 
people with the proper vibro-acoustic skills. 

 MID-MOD 
 Mid-frequency vibro-acoustic 
modelling tools / Innovative CAE 
methodologies to strengthen 
European competitiveness 
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 Description of Work 

 Despite the many research efforts aimed at 
fi nding the ultimate mid-frequency prediction 
technique, one has still to be developed that 
can be applied to an industrial transportation 
context. Therefore, this project aims at further 
developing the most promising current mid-
frequency methodologies.

Mid-frequency research in the EU is currently 
fragmented and no mature modelling solution 
for mid-frequency issues has emerged so far. 
This project will bring together world-leading 
teams with common mid-frequency interests 
in order to stimulate cross-fertilisation and to 
come up with analysis methodologies for mid-
frequency applications. The close co-opera-
tion with industrial partners, who are eager to 
learn and apply innovative solutions, will make 
sure research developments are steered in 
the right direction.

Robust CAE tools, which are applicable for 
the analysis of mid-frequency noise and vibra-
tion problems, will be developed. In a second 
stage, these tools will be applied to industrial 
problems, fi lling the currently existing gap. A 
third important aspect of the project is the 
dissemination of mid-frequency analysis and 
modelling skills throughout the EU engineer-
ing community to spread crucial knowledge 
and skills in strengthening EU transportation 
competitiveness. 

 

Expected Results 

 Milestone 1 involves a profound comparative 
study between fi ve deterministic technologies 
(Wave-based Method, Fast Multipole Method, 
Domain Decomposition Method, Stabilised 
Method and Higher Order Wave-based Inte-
gration Schemes), which are currently the 
most promising with respect to their applica-
bility for industrial vibro-acoustic problems in 
the mid-frequency range. MID-MOD research 
activities involve studies to determine what is 
needed to lift these technologies out of their 
academic environment and apply them to 
real-life engineering problems in the transpor-
tation industry.

Milestone 2 involves a similar comparative 
study, but instead of approaching the mid-fre-
quency range from below, using deterministic 
approaches, fi ve high-frequency probabilis-
tic methodologies are being studied (these 
are Stochastic Boundary Elements, Wave-
based Finite Elements, Component Modal 
Approach, Spectral Finite Elements and Point 
Mobility Approach).

Milestones 7 and 8 relate to project reporting. 
The mid-term and fi nal reports will provide a 
valuable overview of both the technological 
innovations and industrial validation studies 
carried out in MID-MOD, which will form a 
reference work for the consortium partners 
with respect to mid-frequency vibro-acoustic 
issues. 
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 State of the Art - Background 

 Currently, many concepts for 'condition moni-
toring' are being developed and validated 
for the detection and diagnosis of premature 
damage in a structure or failures in electronic 
components, and for the prevention of haz-
ardous failures in the case of damage. 

These methods, indicated as 'health' moni-
toring methods, aim at controlling and 
reducing the life-cycle costs in safety-critical 
components of cars, commercial vehicles, 
trains (such as wheels, brakes, powertrains) 
and civil structures (such as cable-stayed 
bridges). An improvement in life-cycle costs 
is achieved by reducing product maintenance 
costs and improving product availability and 
reliability.

The basis for the development of such sys-
tems are integrated sensor and partly actua-
tor systems, which are also being developed 
for smart structure technologies. At the 
same time, methods and procedures from 
the structural durability point of view are cur-
rently being developed allowing an even more 
accurate prediction of the remaining lifetime 
of damaged or aged structures. Combining 
these fi elds would allow 'maintenance on 
demand' and bring down the overall life-cycle 
costs of a product. 

 Objectives 

 Innovative technologies will be implemented 
in MoDe in order to increase the competitive-
ness of commercial vehicle users. With a bet-
ter knowledge of the component's lifetime, it 
will be possible to follow up on its useful life in 

order to replace components at the 'optimal' 
time and also to obviate a wrong use which 
causes some environmental damage (i.e. 
more CO 2  emission when engine oil is used 
which does not follow the specifi cations).

MoDe will promote the use of wireless sensor 
networks. It aims to increase competitiveness 
and vehicle status follow-up whatever its life 
cycle, which will allow optimised and tailored 
customer offers based on uptime. 

MoDe will also demonstrate an effi cient repair 
process in the case of unforeseen events. A 
mobile workshop’s functionality deals with 
decreasing downtime. If a component needs 
to be repaired, the mobile workshop and the 
vehicle will meet each other at the optimal 
location to replace the failed component. In 
this case, condition monitoring and remain-
ing lifetime assessment algorithms play an 
important role in getting a relevant overview of 
the event. Telematic systems will fi nally com-
municate the relevant information to a central 
system available to concerned stakeholders, 
thus increasing the decision-process accu-
racy while decreasing the global time needed 
for the vehicle to be back on the road. 

 Description of Work 

 The work plan has been divided into nine 
technical work packages (WP). Their number 
and sequence refl ect the natural and logical 
structure of the work.

Enabling technologies will be assessed 
against the state of the art with respect to life-
cycle impact and costs. The output serves as 
a starting point for the adaptation of enabling 
technologies. Sensor technologies (WP2), 
wireless communication (WP3), data man-
agement (WP4), logistics (WP5) as well as 
condition monitoring and life-time predictors 
are identifi ed as needed for Maintenance-on-
Demand concepts.

Maintenance-on-Demand (WP8) is a service 
offered to the vehicle end-user which interacts 

 MoDe 
 Maintenance on Demand 
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with all previous WPs. The main objective is to 
evaluate the Maintenance-on-Demand con-
cept implementing all the concepts described 
above. Increasing uptime shall also lead to 
improved competitiveness since a minimum 
level of vehicle availability, whatever its life 
cycle, can be guaranteed.

Maintenance-on-the-Fly (WP9) is the emer-
gency variation of the Maintenance-on-
Demand service. It will be developed jointly 
with WP8, focusing particularly on identifying 
solutions for vehicles which are already immo-
bilised (Repair-on-the-Fly) or vehicles which 
require urgent maintenance to avoid break-
down (Maintenance-on-the-Fly).

The management activities (WP10) will pro-
vide a professional, technical and administra-
tive support for all partners. 

 

Expected Results 

 The MoDe proposal will improve transport 
competitiveness by increasing vehicle uptime 
(availability). Proposing a global uptime-based 
transport solution will help to maintain vehi-
cles at their optimal condition.

Vehicle uptime also depends on the ability 
to decrease the 'failure' time. Even if part of 
the 'failure' time is dedicated to service work 
done by the technicians, the remainder mainly 
concerns wasted time (waiting for a diagnos-
tic technician, for parts, for payment proce-
dures, etc.). Providing the right information 
(i.e. describing the problem, the vehicle loca-
tion) will suppress a major part of this wasted 
time. Moreover, indirect consequences could 
be the reduction of congestion and accidents 
(by avoiding long periods of immobilisation on 
the roadside).

MoDe will contribute to CO 2  emission 
reduction by a more relevant monitoring of 
the health status of vehicles' components 
and their remaining lifetime. This obviously 
includes some important engine and trans-
mission items.

Due to the development of early breakdown 
detection based on powerful vehicle moni-
toring abilities, MoDe will also reduce the 
contribution of commercial vehicles to road 
congestion, especially in the case of an inci-
dent, by fi nding a safer and more appropriate 
place to repair the vehicle. 
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 Acronym:  MoDe

 Name of proposal:  Maintenance on Demand

 Contract number:  233890

 Instrument:  CP – FP

 Total cost:  5 916 374 €

 EU contribution:  3 776 260 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2012

 Duration:  36 months

 Website:  http://fp7-mode.eu/

 Coordinator:  Dr. Samuel Artus

 Volvo Technology Corporation

 1, Avenue Henri Germain (API: TER E70 2 12)

 FR 69802 Saint Priest

 E-mail:  samuel.artus@volvo.com

 Tel:  +33 (0)4 7296 35 25

 Fax:  +33 (0)4 7296 61 89

 EC Offi cer:  William Bird

 Partners:   Fraunhofer Gesellschaft zur Förderung der angewandten 
Forschung e.V. DE

 Continental Teves AG &Co. oHG DE

 DHL Worldwide Express Logistics NV/SA - Global Customer Solutions BE

 Avonwood Developments Ltd UK

 LMS International NV BE

 Valtion Teknillinen Tutimuskeskus FI

 Technische Universität Darmstadt DE

 Université de Technologie de Troyes FR

 Mobisoft Oy FI
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 State of the Art - Background 

 Maritime sail planning is usually aided by tra-
ditional means such as the Radiofax/Maritex 
(or weather fax), which broadcasts graphic 
weather maps and other graphic images via 
high frequency radio. They typically also have 
historical and statistical means to help under-
stand how to plan voyages. One of the tools 
frequently used is routing charts from national 
hydrographic offi ces which provide historically 
and monthly averaged ocean current speed/
direction, wind speed/direction, ice limits, 
load lines, weather ships positions, etc. Due 
to the limited information available onboard a 
ship, the sea masters are relying primarily on 
their own observations and experience. This 
can cost a day or two more in, for example, 
transatlantic crossings due to non-feasible 
metocean conditions. Another aspect of the 
problem is that high fuel costs, consequences 
of delays in ship passages, reduction of SO2/
CO 2 /NO x  and similar emissions and other 
constraints are now putting more pressure on 
the maritime industry. The sea masters and 
planners now have to integrate more param-
eters to optimise their sail plan, and will need 
more accurate and reliable information and 
better decision-making tools. 

 Objectives 

 There is a strong interest in the maritime com-
munity to optimise sailing times, reduce fuel 
consumption and greenhouse gas emissions, 
and minimise maintenance cost. The objec-
tive of this project is to develop a sail-planning 
system to help sea masters optimise these 
criteria. 

The proposed solution mimics the current 
human sail-planning process. It will use ship-
specifi c data collection and real-time local 
and remote observations combined with 
several state-of-the-art nowcast and fore-

cast numerical models. It will monitor actual 
ship performance and assimilate this infor-
mation in the sail plan optimisation process. 
The access and systematic exploitation of 
this ground-truth information will provide the 
unique capability of building 'system experi-
ence', constantly improving the performance 
of different sub-models used in the sail-plan 
optimiser. This will also reduce the sensitiv-
ity to ocean and weather forecast errors. The 
system will automatically and continuously 
compute and communicate optimised sail 
plans to a vessel. All relevant information jus-
tifying the results will be sent simultaneously.

The execution of the Navtronic system 
requires a central information centre that 
will be realised for exchanging ship-relevant 
information and providing optimised real-time 
sail plans. The central information centre will 
be part of the GRID distributed processing 
reciprocity. 

 Description of Work 

 The project work is structured in work pack-
ages (WP).

WP1: The overall strategy of the Navtronic 
work plan is to assess all types of real-time 
information capable of improving the sail-plan 
operation. 

WP2: Work here will develop a new gen-
eration of sail-plan models that include real-
time local and remote observations, and a 
sophisticated way to improve the reliability of 
metocean models and those for reducing fuel 
consumption and emissions.

WP3: This capability is developed here and 
implemented in an OnShore Control Centre 
(OSCC) and in a decision-making aid. 

WP4: Work here will install, run and tune the 
Navtronic system on each of the end-user 
partners' vessels.

 NAVTRONIC 
 Navigational system for effi cient 
maritime transport 
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WP5: Sensitivity and performance analysis 
is conducted in real operations and the end-
users are asked to evaluate the usefulness, 
quality and performance of the system. 

WP6: The last work package will focus on 
project management and dissemination and 
exploitation of the results, including the corre-
lation with certifi cation and approval strategies 
under the International Maritime Organisation 
(IMO), particularly under navigation and safety 
at sea. 

 Acronym:  NAVTRONIC

 Name of proposal:  Navigational system for effi cient maritime transport

 Contract number:  234372

 Instrument:  CP – FP

 Total cost:  5 394 242 €

 EU contribution:  3 577 210 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2012

 Duration:  36 months

 Coordinator:  Mr. Gianluca Palumbo

 Advanced Computer Systems S.p.A.

 Via della Bufalotta 378

 IT 00139 Roma

 E-mail:  gianluca.palumbo@acsys.it

 Tel:  +39-0687201502

 Fax:  +39-0687201502

 EC Offi cer:  Dominique Ramaekers-Jørgensen

 Partners:  Uniresearch BV NL

 Det Norske Veritas AS NO

 Carnival plc UK

 BW Gas ASA NO

 Forsvarets Forskninginstitutt NO

 European Space Agency FR

 Marine & Remote Sensing Solutions Ltd UK
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 State of the Art - Background 

 The environmental, societal, and economic 
drivers of an effi cient urban transport sys-
tem are almost universally acknowledged 
and are refl ected in the local transport plans 
of all major urban areas of the community. 
Thus, the overall concept of the project is 
to facilitate the achievement of this goal by 
generating solutions to some of the currently 
identifi ed barriers. In particular, the project is 
focussed on the adoption of novel inspec-
tion and sensor technologies whose technical 
principles have been well established or those 
that have been successfully employed in 
other industry sectors. Therefore, the project 
is driven by commercial principles to lower the 
risk of development and reduce the period of 
the implementation of developed solutions.

A key challenge in meeting projected growth 
in demand of urban transport is to maximise 
the availability of the track at the required 
integrity for the running of passenger carry-
ing vehicles. The proposed project has been 
designed to contribute towards the achieve-
ment of this goal by addressing the two fac-
tors that can have an adverse effect on track 
availability.

1. Unplanned renewal and maintenance 
enforced by unpredictable break down, 
and

2. Intrusive inspection to ensure the integrity 
of the system.

It should also be emphasized that the asset 
condition of a number of the older tramways, 
particularly those in the new member states, 
is poor and since renewal is both costly and 
time consuming, it is essential that a scientifi -
cally valid basis of prioritisation of renewal and 
maintenance be developed. 

 Objectives 

 The project has two key drivers:

1. To contribute towards the realisation of a 
24 x 7 railway by minimising the disrup-
tion caused by activities of inspection, 
remedial and reactive maintenance, and 
track renewal. This has direct and posi-
tive impacts on reducing the cost of public 
transport.

2. The introduction of novel sensor, vision, 
and inspection technologies that focus on 
the monitoring of degradation by measur-
ing the deviation from an identifi ed 'signa-
ture tune'. 

This will enable a move from the "fi nd and fi x" 
approach to a truly preventative maintenance 
with visibility of residual life and future invest-
ment requirements.

The project will address the key requirement 
of minimising manual inspection ("track walk-
ing") for urban transport systems although 
the technologies developed are likely to be 
applicable to main line railways. Such devel-
opments will be communicated to the indus-
try through a "Mainline User Interest Group". 
The project will focus on the degradation of 
key components of the track system such 
as insulated block joints and stretcher bars 

 PMnIDEA 
 Predictive Maintenance Employing 
Non-intrusive Inspection & Data 
Analysis 

Track Monitoring

©
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whose integrity is fundamental to meet the 
objective of 24 x 7 railway and the associated 
increase in duty conditions. It will also bridge 
the current gap in standards for the defi nition 
and assessment of the structural integrity of 
grooved rail.

The project will deliver new component 
designs and maintenance processes that are 
aimed at improving the integrity of urban rail 
transport networks through the deployment 
of intelligent design and sensor technologies 
into cost-effective products and targeted non-
intrusive monitoring processes. In particular, 
the monitoring systems will combine objective 
automatic visual inspection with examination 
of internal integrity and the assessment of 
system and component degradation from a 
defi ned datum. 

 

Description of Work 

 WP1 is focused on the development and 
deployment of novel image acquisition and 
intelligent image analysis techniques which 
will provide a consistent and objective meas-
ure of the degradation of every segment of the 
infrastructure.

WP2 involves the selection, development and 
validation of a suitable inspection method for 
the assessment of the structural integrity of 
embedded rails.

WP3 will implement a system for the meas-
urement of track quality developing condition 
monitoring techniques and instrumentation.

WP4 will establish sustainable operational 
and upper boundary limits of vertical, gauge 
corner, and side wear for grooved and light 
section fl at bottomed rails for a range of 
appropriate track loading conditions.

WP1
Objective Assessment

of Visual Integrity

WP2
Objective Assessment

of Internal Integrity

WP3
Objective Assessment

of Track Quality

WP4
Defining Limits of
Structural Integrity

WP5
Assessment of Track

Sub-components

WP6
industrial

& Economic
Assessment

WP7
Dissemination
& Exploitation

of Results

Project
Imperatives

WP0 - PROJECT MANAGEMENT

Overall Project Structure
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WP5 will deliver a methodology for the 
assessment of the in-service performance for 
a range of track components.

WP6 will assess the industrial and economic 
viability of the different product and technol-
ogy solutions proposed in the previous WP 
by comparison with the existing methods. 
In addition, maintenance strategies will be 
proposed.

WP7 will manage Tramway and Mainline 
'User Interest Group's (UIGs) to gather needs 
and inputs from the end-users and serve as 
a targeted outlet for the dissemination and 
exploitation of results. 

 Expected Results 

 The major deliverables from the project are:
- Development and application of image 

acquisition and analysis techniques for as 
much of the track system and its environ-
ment currently inspected by manual means, 
this will provide more comprehensive and 
objective inspection.

- Development of an inspection system to 
assess internal integrity of street running 
grooved rail sections.

- Development of methodologies to measure 
the deviation of track quality from bench-
mark data identifi ed as a "signature tune" of 
the segments.

- Establishing the criteria for assessing the 
structural integrity of grooved rail sections 
embedded in street running sections of 
tramway networks.

- Development of techniques for the auto-
matic assessment of degradation and integ-
rity of fi sh plated, insulated block, expansion 
joints, switchblades, and stretcher bars. 
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 Acronym:  PMnIDEA

 Name of proposal:   Predictive Maintenance Employing Non-intrusive Inspection & Data 
Analysis

 Contract number:  234299

 Instrument:  CP – FP

 Total cost:  4 940 007 € 

 EU contribution:  3 199 725 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.06.2009

 Ending date:  31.05.2012

 Duration:  36 months

 Website:  http://www.pmnidea.eu

 Coordinator:  Mr. Nicolas Furio

 UNIFE – Association of the European Railway Industries

 Avenue Louise 221

 BE 1050 Brussels

 E-mail:  nicolas.furio@unife.org

 Tel:  +32 (0)2 642 23 24

 Fax:  +32 (0)2 626 12 61

 EC Offi cer:  Alexandra Gurau

 Partners:  Corus UK Ltd, trading as Corus Rail UK

 ALSTOM Transport SA FR

 MER MEC S.p.A. IT

 TSTG Schienen Technik GmbH & Co. KG DE

 Dynamics, Structures & Systems International BE

 Bytronic Automation Limited UK

 Manchester Metropolitan University UK

 Cranfi eld University UK

 Technische Universiteit Delft NL

 Politecnico di Milano IT

 Stagecoach Group plc UK

 Société des Transports Intercommunaux de Bruxelles BE

 ATAC S.p.A. IT

 D'Appolonia S.p.A. IT

 Tramwaje Warszawskie Sp. z o.o. PL
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 State of the Art - Background 

 Europe has a strong maritime economy in 
a high global position. The strength of the 
European maritime industry is based on its 
enterpeneurship and ability to innovate. The 
European maritime companies can only main-
tain their position to produce innovative prod-
ucts if they can attract highly qualifi ed RTD 
personnel. In order to remain at the cutting 
edge of green, competitive, safe and secure 
advanced maritime product knowledge, 
technology and operations, naval architects, 
offshore and marine engineers, maritime sci-
entists, marine transport economists and fi n-
anciers as well as other related science and 
engineering graduates, have to be attracted 
to undertake research and development in 
the maritime sector. 

 Objectives 

 The call under SST.2007.6.3 Raising Aware-
ness of potential job opportunities in the Sur-
face Transport sectors aims at:

"Raising awareness of opportunities offered 
by surface transport research in job creation 
and future prospects for young people.

The following activities are included:

1. Encouraging young people to seek high 
skilled jobs in sectors related to surface 
transport with special focus on science, 
research and innovation.

2. Evaluating and demonstrating the poten-
tial of research outputs, outcomes and 
impacts to create and maintain jobs, with 
special consideration given to opportuni-
ties for young people and gender balance.

3. Extensive and broad communication and 
stimulation campaigns targeting young 
people of different ages (from early school 
to university). These could be travelling 
workshops, special and public events, 
competitions, animations and broad media 
directed to different audiences etc.

Proposals will focus on all major research 
priority lines defi ned for surface transport: 
greening, mobility, safety and security, com-
petitiveness of surface transport activities and 
will involve all major research stake holders 
from industry, academia and society."

Market leadership is based on competency, 
know-how, innovation capability and collabo-
ration. It is strongly dependent on the ability 
to foresee future needs and to forestall prob-
lems. This is true across the whole waterborne 
sector and is essential to the development of 
a knowledge-based society in the EU. People 
are the main assets and attracting young and 
new researchers and innovators to the Marine 
Technology sector is key if the EU is to main-
tain and expand its capabilities in advanced 
maritime technologies research, development 
and innovation, laying the foundations for 
future market leadership in the sector.

Advanced maritime knowledge in research, 
design, manufacturing and the operation 
of ships is a fundamental factor to fuel the 
EU economy. Therefore the maritime sector 
needs to be perceived as offering reliable, 
safe workplaces for highly qualifi ed people 
and an attractive and challenging career in 
science research and innovation at all levels. 
This requires appropriate communication and 
education strategies for young pupils, within 
and beyond the waterborne sector. These 
requirements have been recognized in the 
VISION 2020 document produced by the 
WATERBORNE Technology Platform and by 
the current call. 

 PROMARC 
 Promoting Marine Research Careers 
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 Description of Work 

 In order to meet the primary objective of the 
call, and in looking at how to encourage peo-
ple into the sector, two separate groups are 
catered for in PROMARC:

-School-age children looking to decide on a 
degree program, and

-University students and recent graduates 
deciding on a career path

For school-age children, the focus will be on 
demonstrating how exciting and dynamic 
the marine technology sector is, focusing on 
innovative developments and research as well 
as bringing them into contact with organisa-
tions involved in research and innovation. This 
will include arranging visits and excursions to 
Research Institutes, Classifi cation Societies, 
Modern Vessels and Ports.

To stimulate interest in, and attract univer-
sity graduates to, careers in research and 
innovation, one of the objectives will be to 
demonstrate to the target group that there 
are exciting, challenging careers available in 
a sector where there are skills in long term 
demand, focusing on key technology areas, 
including green vessel design and operations, 
innovative vessels and fl oating structures, 
innovative marine equipment systems and 
enhanced marine safety and security. 

 

Expected Results 

 The need for intangible investments in RTD 
and RBE (Research Based Education) to pre-
serve the technological advantage between 
Europe and its competitors are recognised 
and supported in the EU VISIONS 2020 Mas-
terplan for the Maritime Industry which also 
stresses the importance of research and 
training, highlighting specifi c gaps. In this 
context, PROMARC can be considered as a 
continuation of the FP6 Coordination Activity 
CAREMAR of WEGEMT, and aims to sup-
port activities of the marine sector under the 
FP7 and beyond that. Quite simply, there will 
be a requirement to preserve, update and 
extend skills of practising engineers involved 
in research, and, moreover, involved in the 
implementation and exploitation of research, 
but also to enhance their numbers considered 
insuffi cient for the future needs of the Euro-
pean marine industry. This must be done in a 
coordinated way and will require a systematic 
approach that can be manifested through the 
implementation of PROMARC as a strate-
gic platform for promoting careers in marine 
research. 
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 Acronym:  PROMARC

 Name of proposal:  Promoting Marine Research Careers

 Contract number:  218590

 Instrument:  CSA – SA

 Total cost:  800 620 €

 EU contribution:  644 300 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2008

 Ending date:  30.09.2010

 Duration:  24 months

 Website:  http://www.wegemt.org/promarc/

 Coordinator:  Mr. George Smyrnakis

  Foundation Wegemt - A European Association of Universities in Marine 
Technology and Related Sciences

 Mekelweg - Faculteit MT

 NL 2628 CD Delft

 E-mail:  george.smyrnakis@ncl.ac.uk

 Tel:  +44 (0)783 024 75 19

 Fax:  +44 (0)7092 87 37 87

 EC Offi cer:  Alexandra Gurau

 Partners:  Newcastle University UK

 Universidad Politécnica de Madrid ES

 Technical University of Delft NL

 Strathclyde University UK

 Maritime Plymouth UK

 National Technical University of Athens GR

 Gdansk University of Technology PL

 University of Rostock DE

 European Council for Maritime Applied R&D Association BE

 Community of European Shipyards Association BE

 European Marine Equipment Council BE

 GE Oil and Gas IT
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 State of the Art - Background 

 Structural failures of ships are, relative to 
onshore structures, very common and these 
contribute to the personal risk levels of mari-
ners, and high pollution and economic costs.

Ships operate in a severely corroding and 
(metal) fatiguing environment that reduces the 
strength of the ship structure, which can only 
be kept safe by regular inspection and repair 
of paint coatings, excessively corroded plate 
and fatigue cracks.

Present inspection planning is based on 
long-term experience with usually no account 
taken of the needs of any specifi c ship. Reli-
ability or risk-based methods, applied in other 
industries, are not good at using information 
from large numbers of ships to improve the 
inspection planning of any given ship. A sys-
tem for collecting, analysing and making use 
of ship structural inspection data is required in 
order to improve ship safety. 

 Objectives 

 This project will provide a better methodol-
ogy that will (on an ongoing basis) combine 
detailed analysis of long-term experience 
from large numbers of ships and the reliabil-
ity/risk-based methods to provide useful and 
justifi able risk-based inspection plans. This 
will lead to better inspections, more important 
defects being found and repaired, fewer pol-
lution incidents and the saving of lives.

The project has evolved partly from a recog-
nition that integrating two apparently different 
methods for inspection planning should allow 
better decisions to be made. 

 Description of Work 

 Inspection, timing and method for ships have 
traditionally been based on experience and 
are essentially determined by class rules, hav-
ing the advantage that they are based on an 
overview of ship-related structural problems, 
but they cannot deal well with ship-to-ship 
variations in construction or use.

Very occasionally, fi rst-principles, reliability-
based methods have also been used to 
determine ship reliability and the required 
inspection levels. These have generally been 
applied to individual component parts of indi-
vidual ships and can deal reasonably well with 
the individual part but they do not give a good 
estimate of the overall reliability of the ship 
and, crucially, they lack the large personal 
awareness 'experience database' that the 
traditional, experience-based methodology 
uses, so the reliability methods are not cali-
brated by reality.

RISPECT will combine the above two meth-
ods, and develop and demonstrate an 
improved method based on a combination 
of experience based on fi rst principles and 
statistical analysis for safe, cost-effective 
structural inspection and repair of existing 
ships. Within the proposed primary method-
ology the experience base will be handled 
statistically but, in parallel, classifi cation soci-
ety experience will also be tapped, using an 
expert system approach, to try and provide a 
'common-sense' check on the purely statisti-
cal analysis. 

 RISPECT 
 Risk-based expert system for 
through-life ship structural 
inspection and maintenance and 
new-build ship structural design 
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 Expected Results 

 The fi nal deliverable is a RISPECT Soft-
ware System that will perform the following 
functions:

1. A database for individual ship structural 
data, ship voyage data, calculated ship 
structural degradation and measured ship 
structural degradation from inspections.

2. A structural assessment system for cal-
culating the ship's structural degradation, 
comparing this with the measured deg-
radation and outputting calibration data: 
ratios of calculated/measured structural 
degradation data in a non-attributable, 
non-commercially sensitive, sanitised form 
to the Central Statistical Database.

3. A Central Statistical Database will be pro-
vided with calibration data from large num-
bers of ship managers. This data will be 

automatically analysed so that mean and 
standard deviation of any calibration fac-
tors for any type of degradation can be 
calculated.

4. A structural reliability assessment sys-
tem for the ship manager or classifi cation 
society will use the calibration factors to 
calculate an improved assessment of the 
structural degradation of parts of the ship 
not recently inspected, and will determine 
the future reliability of the ship for a given 
inspection plan or a cost-optimised inspec-
tion plan.

5. Interfaces to ship builders, ship inspectors, 
ship repairers, owners and other authori-
ties, which may require structural data or 
will provide structural data input to the 
system. 

Ship
Database

Ship
Database

Ship
Database

Ship
Database

Manager 
Database

Central 
StatisticalD
atabase  

Extent of 
this study 

Possible
expansion by a 
single 
Classification
Society 

MM

Class
Society 
Database

M

M

M

Class
Society 

M

M

M

Class
Society 

Possible
expansion to 
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 Acronym:  RISPECT

 Name of proposal:   Risk-based expert system for through-life ship structural inspection and 
maintenance and new-build ship structural design

 Contract number:  218499

 Instrument:  CP – FP

 Total cost:  4 386 079 €

 EU contribution:  3 248 111 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2008

 Ending date:  30.09.2011

 Duration:  36 months

 Website:  http://www.rispect.eu

 Coordinator:  Mr. Gregory Martin

 University of Strathclyde

 Richmond Street

 UK G1 1XQ Glasgow

 E-mail:  martin.gregory@strath.ac.uk

 Tel:  +44 (0)141 448 3707

 Fax:  + 44 (0)141 552 4409

 EC Offi cer:  Michal Klima

 Partners:  Atlantec Enterprise Solutions GmbH DE

 Bureau Veritas FR

 Consorzio Armatori per la Ricerca Srl IT

 Politechnika Gdanska PL

 Instituto de Soldadura e Qualidade PT

 Instituto Superior Técnico PT

 University of Newcastle upon Tyne UK

 Ship Builders and Ship Repairers Association UK

 TWI Ltd UK

 Services for Maritime Managemet Srl IT
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 State of the Art - Background 

 VISIONS-OLYMPICS focuses on the need to 
develop innovative maritime products incor-
porating knowledge, design and manufac-
turing procedures that meet future market 
needs, and to evaluate their feasibility and 
analyse the needs for further research and 
development. Many stakeholders - industry, 
universities, research institutions and organi-
sations - need to collaborate to achieve this 
goal of making 'innovative ideas happen'. 
Support from relevant industrial partners is 
also required to make the market success 
of these products real. The bridge between 
universities, industry and organisations needs 
to be built once again to guarantee success. 

In order to meet the primary objective of the 
call, 'supporting the development of trans-
port specifi c innovations that could deliver 
step changes into effi ciency and cleanliness 
in the next 20 years and beyond', a sys-
tematic approach has been adopted using 
existing appropriate communication plat-
forms and strategies within and outside the 
waterborne sector. During VISIONS-NoE the 
commission's position was that 'these kinds 

of activities are an essential cornerstone of an 
innovative European waterborne sector'. 

 Objectives 

 VISIONS-OLYMPICS aims to increase the 
European competitive advantage by tapping 
into the unspoiled/unbiased creative minds of 
the young generation. It will:
- offer out-of-the-box concepts and ideas for 

the future of European maritime transport;
- develop these ideas within an environ-

ment where purpose-driven innovation 
is cultivated and performed in a risk-free 
environment;

- build bridges and enhance coordina-
tion between EU research networks and 
strengthen the partnership between 
research universities and industry. 

Students will be asked to target towards:
- increasing market volume;
- increasing European market share;
- minimising production costs and opera-

tional costs;
- minimising life-cycle costs;
- applying paradigms of advanced technolo-

gies used successfully in disciplines other 
than the maritime sector. 

The aim is to think in categories of Systems-
Solutions and Systems-Optimisation instead 
of single products, even if a contribution 
is only considering components. This also 
includes the optimisation of the entire sup-
ply chain that deals with non-maritime parts 
according to the principle of door-to-door 
transportation.

Experts from all industries will be asked to 
propose similar solutions based on tech-
nologies applied to other transportation dis-
ciplines and to perform a sensitivity analysis 
on how the new concepts could be proved 
feasible in the future. 

 VISIONS-OLYMPICS 
 The next generation of products and 
procedures for vessels and fl oating 
structures 

Visionary concept
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 Description of Work 

 The project is divided into fi ve work packages 
(WP). 

The main objectives of WP1 are to set the 
business frame within which new, innovative 
product and process ideas and concepts can 
be generated. Special attention will be given 
to the interdisciplinary approach. 

The main objectives of WP2 are to generate 
new and innovative concept ideas that will 
potentially address the future market needs of 
the European maritime industry, with a spe-
cial focus on the trans-disciplinary issues. The 
market focus, which will be defi ned in task 
1-1, will need to be translated into technical 
requirements that will be used in the develop-
ment of the academic contest guidelines and 
in the subsequent outline concepts that will 
be developed.

WP3 will select the concept ideas submitted 
during the academic contest initiated under 
T2.3 that are to be further evaluated. This 
work package will also formulate the critical 
evaluation tasks and select the appropriate 
experts who will perform the evaluations. 

The main objective of WP4 is to make indus-
try aware of the results of the contest and 
the subsequent evaluation of the ideas, thus 
increasing the awareness of the contest and 
its degree of fame to a level were sustainable 
sponsorship could be achieved.

WP5 deals with management and administra-
tive tasks. 

 Expected Results 

 The target will be to introduce the most prom-
ising evaluated concept ideas to industry, 
investors and scientists for further develop-
ment into market-ready products.

European shipbuilders currently have a com-
petitive advantage in building complex and 
technologically advanced ships. Continuous 
improvements and market-orientated con-
cepts will be a good approach for strengthen-
ing Europe's competitive advantage. 

Nevertheless it is a 'common secret' in the 
European shipbuilding industry that the cul-
ture for developing visionary and holistic con-
cepts are much less developed here than in 
other industrial countries. This will assist the 

Visionary concept
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 Acronym:  VISIONS-OLYMPICS

 Name of proposal:   The next generation of products and procedures for vessels and fl oating 
structures

 Contract number:  234199

 Instrument:  CSA – SA

 Total cost:  696 200 € 

 EU contribution:  563 525 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  30.11.2011

 Duration:  27 months

 Website:  http://www.visions-olympics.eu

 Coordinator:  Mr. Willem Laros 

 Community of European Shipyards Associations

 rue Marie de Bourgogne

 BE 1000 Brussels

 E-mail:  wl@cesa.eu

 Tel:  +32 (0)2 282 03 53

 EC Offi cer:  Dominique Ramaekers-Jørgensen 

 Partners:  European Marine Equipment Council BE

 Western European Graduate Education in Marine Technology UK

 University of Rostock DE

 Balance Technology Consulting GmbH DE

 

European shipbuilding industry in overcoming 
the current advantages of competitors, which 
are low labour costs and advanced holistic 
concepts and processes covering the ship’s 
life cycle.

Innovation in European shipbuilding mostly 
occurs spontaneously and is driven by tech-
nology. VISIONS-OLYMPICS will provide the 
industry with a new structured procedure that 

covers all aspects of new products and allows 
creative thinking. This process currently does 
not exist, either due to a lack of resources or 
a lack of 'skills'; staff are usually overloaded 
with the competitive daily struggle and their 
minds are biased by the continuous 'problem 
solving thinking' in which they are very good 
but which makes out-of-the-box thinking 
much harder. 
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 State of the Art - Background 

 The B2B LOCO project is based on the expe-
riences of the CENTRAL LOCO project(FP6 
SSA), which aimed to promote the dissemi-
nation and exploitation of RTD project results 
of the 5th and 6th Framework Programmes 
among the enterprises and research units 
operating in logistics and transport. The past 
project's area of infl uence covered four Cen-
tral-European New Member States: Czech 
Republic, Hungary, Poland and Slovakia.

The revised and expanded concept of the 
B2B LOCO project is that local market-
oriented research units - collaborating in 
an international network aimed at experi-
ence exchange - can substantially increase 
the participation of SMEs in the Framework 
Programme projects by demonstrating 
and actively promoting the most business 
practice-oriented results of past and current 
RTD projects of the Framework Programmes 
among the enterprises. The dramatically 
increased project area includes 15 countries 
now, including old and new Member States 
and two Candidate Countries, covering most 
of the East of the continent and beyond, from 
Estonia to Israel.

It is widely known that companies are often 
'FP-ready', yet do not realise their potential 
because the FPs are much better communi-
cated to the research community. Therefore, 
B2B LOCO consortium groups research 
organisations with considerable experience in 
FPs and a track record in talking directly to 
SMEs, in their own language and by identify-
ing what drives them in everyday operations. 

 Objectives 

 With the above concept in mind, throughout 
its 24-month duration, B2B LOCO will pro-
vide the SME community with two interna-
tional conferences, two practical workshops 
and three brokerage events, supplemented 
with permanent communication mecha-
nisms (www, newsletters) and other media 
campaigns. 

The concept of the network is three-fold:
- Most of the real work involving SMEs must 

take place at the national level, communi-
cating in national languages, and taking into 
account local specifi city, proliferation levels 
and attitudes – in this sense the B2B LOCO 
network forms a forum for the exchange of 
research unit experience, copying the best 
approaches and mutually seeking solutions 
to problems.

- In some aspects, a pan-European approach 
is required – in this sense the network will 
provide a critical mass and a good commu-
nication channel to, and between, hundreds 
of European SMEs.

- Regional dimension and local specifi city will 
be ensured by co-operation with regional 
industrial clusters and their coordinators, 
making reaching 'FP-ready' SMEs easier.

The content of the events and other mecha-
nisms will focus on issues which are perceived 
by European SMEs as paramount to their 
competitiveness, thus forming a real example 
of applied FP efforts and a magnet for future 
participation in the Framework Programmes. 
This approach is complimentary to the exist-
ing National Contact Point and Enterprise 
Europe Network networks, which dedicate a 
lot of effort to enhanicng general knowledge 
and participation in European programmes. 

 B2B LOCO 
 Baltic - To - Balkan Network 
for LOgistics COmpetence 
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 Description of Work 

 The work plan consists of 6 WPs:

WP1 Project Management

WP2 International Conferences

WP3 Practical Workshops

WP4 Brokerage events for regional industrial 
clusters and SMEs

WP5 Dissemination and Mutual Learning

WP6 Alumni Networking

Since it is a network building and mainte-
nance effort, most partners are involved in all 
WPs, although with different levels of respon-
sibility. All activities are geared towards SME-
oriented RTD units and/or directly towards 
SMEs listed below, gathered within regional 
clusters:
- transport and logistics companies that ben-

efi t from applying FP projects results directly 
in their daily activity,

- manufacturing and retail companies whose 
competitive position has been strength-
ened by application of transport and logis-
tics technologies developed during FP 
projects and their subsequent commercial 
exploitation,

- hi-tech companies that take part in the 
demonstration and further exploitation of 
FP project results by taking solutions to the 
market, often investing their own money in 
the most advanced S&-based products,

- green technology companies that are of a 
particular focus of this call.

The WPs are highly interconnected and 
work in parallel throughout the entire project, 
without any majorly distinguishable phases. 
Each WP individually follows a logical chain 
of events with connection points (such as an 
e-brokerage tool developed in WP6, which 
is to assist WP4) secured by careful overall 
project planning. 

 

Expected Results 

 The main aim of the B2B LOCO project is 
the transfer of knowledge, exchange of good 
practices and results, and the stimulus for fur-
ther research, without reinventing the wheel. 
B2B LOCO will provide the SME community 
with two international conferences, two prac-
tical workshops and three brokerage events, 
supplemented with permanent communica-
tion mechanisms (www, newsletters). Apart 
from communication tools created exclusively 
for B2B LOCO, partners will disseminate 
materials through their own channels and 
via the regional industrial clusters that gather 
SMEs. Mutual learning, mentoring and con-
sultation will be achieved by extensive com-
munication and contributing to public and 
internal documents. Commercialisation of FP 
project results is the subject of B2B LOCO, 
although the project has no commercially 
exploitable results.

Our project is designed to put FP on the map 
of many SMEs' owners/managers by pre-
senting research results which could be of 
interest in their business practice. It will show 
them the way such projects are developed 
and encourage linking with RTD units in order 
to propose new projects. 
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B2B LOCO Charts
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 Acronym:  B2B LOCO

 Name of proposal:  Baltic - To - Balkan Network for LOgistics COmpetence

 Contract number:  234106

 Instrument:  CSA – SA

 Total cost:  939 294 € 

 EU contribution:  849 576 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2011

 Duration:  24 months

 Coordinator:  Ms. Ewa Dobrzeniecka

 Instytut Logistyki i Magazynowania

 ul. Estkowskiego 6

 PL 61-755 Poznan

 E-mail:  ewa.dobrzeniecka@ilim.poznan.pl

 Tel:  +48 (0)61 850 49 32

 Fax:  +48 (0)61 852 63 76

 EC Offi cer:  Joost De Bock

 Partners:  Univerza v Mariboru, Fakulteta za gradbenistvo SI

 Vilnius Gediminas Technical University LT

 Pannon Gazdasági Hálózat Egyesület HU

 University of Rousse BG

 Vyskumny ustav dopravny, a.s. SK

 Wyższa Szkoła Logistyki PL

 Centrum dopravního výzkumu, v. v. i. CZ

 PROMETIS d.o.o. HR

 Aristotle University of Thessaloniki GR

 Technion- Israel Institue of Technology IL

 Tallinna Tehnikakõrgkool/ University of Applied Sciences EE

 Akdeniz University TR

 AFP MKT Ltd RO

 Transport and Telecommunication Institute LV

 STAR IT

 

REC-10-001_MEP3.indd   412REC-10-001_MEP3.indd   412 03/05/11   12:2203/05/11   12:22



C
ro

ss
-c

ut
tin

g
 A

ct
iv

iti
es

 f
o

r 
Im

p
le

m
en

ta
tio

n 
o

f 
th

e 
S

ub
-t

he
m

e 
P

ro
g

ra
m

m
e

413

 State of the Art - Background 

 In an integrating Europe, the transport of 
freight and passengers is increasing rapidly. 
Cross border transport has already outbal-
anced inland needs and will grow further in an 
international scenario.

The European transport research landscape 
has been a very fragmented one up to now. 
E.g. the harmonisation of rail systems in Europe 
needs harmonised research applications and 
facilities. Implementing knowledge from rail 
operators, industry and researchers will be 
the instrument to overcome the friction losses 
caused by fragmentation. It will provide harmo-
nised requirements, priorities for effi cient use of 
resources and a joint program of activities up to 

completion. In particular the challenge of inter-
modal competition and co-modality requires 
multi-disciplinary research cooperation through-
out Europe and with neighbouring regions. 

 Objectives 

 Harmonisation, standardisation and interoper-
ability in rail transport are major drivers for an 
innovative ecological and economical co-modal 
transport environment. It is up to the overall 
transport system with operators and transport 
providers, industrial system integrators, SME 
and researchers to tackle this challenge.

A new culture of cooperation within the system 
has emerged recently, where researchers took 
on a high burden to start overcoming fragmen-

 CETRRA 
 Actions to Stimulate Participation 
of Cooperation Partners in Surface 
Transport Research 

CETRRA project partners along the Eurasia landbridge

©
 T

S
B

REC-10-001_MEP3.indd   413REC-10-001_MEP3.indd   413 03/05/11   12:2203/05/11   12:22



C
ro

ss
-c

ut
tin

g
 A

ct
iv

iti
es

 f
o

r 
Im

p
le

m
en

ta
tio

n 
o

f 
th

e 
S

ub
-t

he
m

e 
P

ro
g

ra
m

m
e

414

tation, to ease cooperation and foster harmo-
nisation and standardisation. It is the objective 
of CETRRA to build upon this momentum by 
further integrating international scientists and 
researchers as well as innovative SMEs, both 
supporting added value to intermodal compet-
itiveness and co-modality by multidisciplinary 
research cooperation throughout Europe and 
with neighbouring regions. 

 Description of Work 

 The work plan of CETRRA is divided into inte-
grating activities and collaboration activities. 
- The integrating activities provide the basis 

for the collaboration activities. 

A detailed survey of the competencies, expe-
riences, and fi elds of interest for the par-
ticipating SMEs and non-EU-researchers is 
performed. In integration conferences, con-
tact seminars and via a virtual meeting point 
in the web, an atmosphere of trust and a plat-
form for the exchange of topics and ideas is 
provided for SMEs and researchers.
- Collaboration activities 

Product Qualifi cation Methods (PQM)

The transferability and application of PQM in dif-
ferent countries along the EU-Asia-Landbridge 
are evaluated. Therefore, missing testing and 
assessment methods for new technologies in the 
EC, Russia, and Asia will be identifi ed too. The 
work aims at the achievement of a commonly 
agreed set of test and simulation procedures and 
methods, from a neutral, scientifi c point of view.

The identifi cation of joint research topics 
and projects

Based on previous work, the matching of 
potential collaborating research partners and 
facilities and the identifi cation of research top-
ics of mutual interest will be performed. Identi-
fi ed research projects will be submitted to the 
EURNEX Scientifi c Board and to the Clients 
Advisory Board for advice on methodology, 
priority and funding. 

WP6 – The assessment of training 
courses and public awareness 

An evaluation and awareness campaign of 
existing training opportunities in the sur-
face transport sector for junior scientists, 
researchers and engineers will be undertaken. 
This also includes e-training programmes. 

 Expected Results 

 The European transport industry is active in 
a worldwide market and innovation is essen-
tial to maintain its position and success in 
evolving markets. Consequently, the railway 
industry is modernising its products and 
processes in order to keep its worldwide 
competitiveness. This implies the application 
of innovative technologies and new lower cost 
manufacturing processes. New challenges of 
trans-continental transport projects - such as 
the EU-Asia Landbridge – require new forms 
of collaboration on a global level. International 
cooperation beyond the EU borders is essen-
tial to understand the specifi c challenges and 
conditions of the transport systems in other 
regions of the world. In particular, improved 
knowledge about the conditions in terms of 
transport related pollution, traffi c conges-
tion, safety and mobility needs are important 
to provide a European contribution to more 
effi cient, economic and environmental friendly 
transport systems in neighbouring regions. 
The research activities in trusted partnerships 
will be identifi ed by CETRRA in close connec-
tion with the stakeholders and its exploitation 
policy of the innovations will strengthen the 
European competitiveness in the transport 
sector.

The CETRRA activities will foster the Euro-
pean surface supply chain by developing 
an interoperable and harmonised European 
transport system contributing to co-modality 
and a strong internationally competitive Euro-
pean transport industry. This will be based on 
integrating the SME, the transport industries' 
associations and researchers, sharing knowl-
edge and co-ordinating current research 
through:
- the building of reliable, sustainable strategic 

partnership of SMEs with transport industry, 
operators, authorities, and bodies, 

- the better use of resources (integration of 
researchers with expanded knowledge 
basis, multidisciplinary cooperation), 

- targeted benchmarking within the transport 
modes and other branches to perform rea-
sonable and effi cient knowledge/technology 
transfers for the transport sector, and

- the strengthening of the competitiveness of 
involved SMEs as an integral part of interna-
tional R&D partnership. 
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 Acronym:  CETRRA

 Name of proposal:   Actions to Stimulate Participation of Cooperation Partners in Surface 
Transport Research

 Contract number:  218730

 Instrument:  CSA – SA

 Total cost:  505 622 €

 EU contribution:  505 622 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.06.2008

 Ending date:  30.09.2010

 Duration:  28 months

 Website:  http://www.cetrra.eu

 Coordinator:  Mr. Thomas Meissner

 TSB Innovationsagentur Berlin GmbH

 FAV Berlin

 Fasanenstrasse 85

 DE 10623 Berlin

 E-mail:  tmeissner@fav.de

 Tel:  +49 30 46 302 563

 Fax:  +49 30 46 302 588

 EC Offi cer:  Alexandra Gurau

 Partners:  Instituto Superior Técnico PT

 Ceské vysoké ucení technické v Praze CZ

  State unitary enterprise Russian Research and Design Institute 
for Information, Automation and Communication of Russian Ministry 
of Railways RU

 Moscow State University of Railway Engineering RU

 Petersburg State Transport University RU

 Omsk State Transport University RU

 Urals State University of Railway Transport RU

 Siberian Transport University of Railway Engineering RU

 Irkutsk State University of Railway Engineering RU

 Hong Kong University of Science and Technology HK

 Tongji University CN

 Chinese Academy of Meteorological Sciences CN

 Eidgenössische Technische Hochschule Zürich CH

 ANCHORAGE IN

  RTCA Rail Technology Cluster Austria – 
Eisenbahntechnologiecluster Österreich AT

 ASCI SYSTEMHAUS GMBH DE

 CSA COMPUTER & ANTRIEBSTECHNIK GMBH DE

 Human-Factors-Consult GmbH DE

 Interautomation Deutschland GmbH DE
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 Link Consulting - Tecnologias de Informação, S.A. PT

 MER MEC SPA IT

 RIVVAL LIMITED IE

 TECNOGAMMA S.P.A. IT

 Tis.pt – Consultores em Transportes, Inovação e Sistemas, S.A. PT

 TRENMO, Engenharia Lda PT

 Witt IndustrieElektronik GmbH DE

 EURNEX e. V. DE
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 State of the Art - Background 

 EMAR²RES will provide a forum for Europe's 
marine and maritime research communities, 
so that they can collectively work towards 
enhanced capability in the fi eld. This is essen-
tial to ensure that Europe's capability is of 
internationally acknowledged excellence, and 
of suffi cient scale and critical mass to facili-
tate, promote and sustain intellectual inter-
change in international research.

Specifi c project objectives:
- To support interaction between marine and 

maritime research communities to assist in 
creation of the marine component of the 
European Research Area (ERA), facilitating 
the creation of an internal market and quan-
tifying the existing European marine and 
maritime research capacity.

- To facilitate networking among EU marine 
and maritime research communities leading 
to a more cost-effective and effi cient use of 
Member State resources including scientifi c 
personnel, specialist infrastructures and 
planned investments.

- Contribute to the evolution of a European 
Marine Research Strategy, identifying chal-
lenges and opportunities and priority inter-

disciplinary research programmes needed 
to address/benefi t from them.

- Provide a basis for sharing resources to 
address those priority issues beyond the 
capacities of individual Member States.

- Advance the inter-awareness and collabora-
tion between Member State and EU marine 
and maritime RTD programmes. 

 Objectives 

 EMAR²RES aims to support and contribute 
to the research and maritime policies, includ-
ing the European Maritime Policy and the 
European Research Area; to identify pos-
sible synergies between those policies while 
addressing areas of common interest to both 
communities, with an underlying emphasis on 
global challenges such as climate change, 
strengthening competitiveness, greening sur-
face transport (mainly waterborne transport) 
and improving safety. EMAR²RES intends 
to provide a forum for interaction between 
Europe's Marine and Maritime research com-
munities, so that they can collectively work 
towards enhanced capabilities. This is essen-
tial to ensure internationally acknowledged 
excellence, and should be of suffi cient scale 
and mass to facilitate, promote and sustain 
international intellectual interchange and dis-
course, fundamental to the Lisbon Agenda 
and the ERA. 

 Description of Work 

 1. Inventory and analysis: linking medium- 
and long-term visions of the two commu-
nities, to identify developmental strategies 
for climate change and the relevance of 

 EMAR2RES 
 Support Action to initiate 
cooperation between the 
Communities of European MARine 
and MARitime REsearch and 
Science 
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co-operation for the ERA and the Knowl-
edge-based Economy, and to identify key 
stakeholders; 

2. Identifying areas of common interest – 
towards a holistic approach and integra-
tion: organising workshops for experts 
from both communities and brainstorm-
ing common interests, research needs 
and possible synergies focused on, but 
not limited to, climate change, impacts 
on the marine environment and European 
competitiveness; 

3. Formulating cooperation: building on 
analysis and improved understanding plus 
fi ndings from the workshops; formulating 
co-operation between the two communi-
ties and proposing the most effective and 
long-lasting approach, taking into account 
public and private funding at national and 
European level; 

4. Validation of fi ndings: of paramount impor-
tance for the project's impact. Building 
on previous experience, a Policy Interface 
Panel of representatives will be set up from 
the WATERBORNE Strategy and the Post 
Aberdeen Marine Interest Group to draw 
recommendations and encourage the wid-
est support from both communities; 

5. Dissemination of fi ndings: using all the 
appropriate media channels, the originality 
of this strategy is use of the WATERBORNE 
and Post Aberdeen Marine Interest Group 
networks. 

 Expected Results 

 EMAR²RES will take the fi rst steps towards 
the integration of the marine and maritime sci-
ence and research communities, for the ben-
efi t of European competitiveness. This would 
strongly support both the European Research 
Area (ERA) and the European Maritime Policy. 

 Acronym:  EMAR²RES

 Name of proposal:   Support Action to initiate cooperation between the Communities of 
European MARine and MARitime REsearch and Science

 Contract number:  234359

 Instrument:  CSA – SA

 Total cost:  748,650.00 €

 EU contribution:  748,650.00 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.11.2009

 Ending date:  01.02.2012

 Duration:  28 months

 Website:  http://www.waterborne-tp.org

 Coordinator:  Mr. Willem Laros 

 Community of European Shipyards' Associations

 rue Marie de Bourgogne

 BE 1000 Brussels

 E-mail:  lb@cesa.eu

 Tel:  +32 (0)2 2820353

 EC Offi cer:  Dominique Ramaekers-Jørgensen

 Partners:  Fondation Européenne de la Science FR

 European Maritime Equipment Council BE

 European Council for Maritime Applied R&D BE

 Western European Graduate Education in Marine Technology UK
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 State of the Art - Background 

 The railways and their staff are facing crucial 
changes that will determine the future of this 
important sector. These changes have wide 
implications on technological, demographic, 
structural, legal and regulatory domains. Their 
urgency is justifi ed by the current situation in 
the sector, and also by a recent widespread 
and intense impetus towards leveraging rail-
ways in Europe.

'The European railway and urban mass tran-
sit operators generate an annual turnover of 
around € 90 billion with a workforce estimated 
at 1 000 000 people. In addition, the European 
rail supply industry employs more than 130 000 
people and generates an annual turnover of 
around € 35 billion. European suppliers devote 
more than € 500 million to research every 
year.' The strength of this sector is revealed 
not only through its dimension but also from 
the potential for change and innovation.

The structure of the railway sector involves a 
complex interaction between agents that are 
all contributing to customer satisfaction and 
to the prominence of the railway sector within 
the transportation system. This can be sum-
marised as:
- government to provide clear strategic 

directions,
- regulatory bodies to enforce the highest lev-

els of safety, and
- the private sector offering innovation and 

customer-focus products and services. 

 Objectives 

 The purpose of FUTURAIL is to foster a better 
match between the human resources availa-
ble and the need to make the railways a more 
competitive and innovative sector to face 
the challenges of the 21st century. The more 
competitive a sector is envisaged to become, 
the more focus is needed on training and edu-
cational programmes to support it. FUTURAIL 

will act by matching demand and supply of 
the required skills and competencies to foster 
the development of the sector.

The FUTURAIL objectives are:
- disseminate the social, economic and 

industrial benefi ts of education and research 
in the railway sector and promote the idea 
that advanced technologies and further 
education are required for a highly innova-
tive and technologically developed sector;

- identify and develop actions promoting 
and supporting the participation of women 
within railway transport research. 

 Description of Work 

 The project is structured into three technical 
work packages (WP).

The objective of WP1 is to disseminate the 
social, economic and industrial benefi ts of 
education and research in the railway sec-
tor, and promote the idea of advanced tech-
nologies and further education to develop 
the railway sector into a leading industry. It is 
structured around the following tasks:
- identifi cation of target population;
- identifi cation of innovation efforts;
- short-term summer schools;
- a comprehensive dissemination programme.

WP2 will defi ne and implement a set of 
actions and events addressing enhanced 
participation and contribution of women in the 
railway research domain, a fi eld where gender 
balance is far from being the average in the 
technical/scientifi c sector in Europe. 

WP3 targets a win-win situation, bringing 
together 'offer and demand' for job opportu-
nities in the railway sector. On the one hand, 
this work package serves to improve knowl-
edge about the necessary skills for future jobs 
in the railway sector (industry and operators), 
and on the other hand it will attract young 
people and so direct their education for 
employment in this industry. 

 FUTURAIL 
 Job opportunities for the railway 
community of tomorrow 
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 Expected Results 

 A number of impacts are expected: 
- disseminate the railways' vision and the 

intense ongoing change process, aiming 
to contribute towards changing the public 
image of railways;

- disseminate good practices in the sector 
with the double effect of transmitting practi-
cal knowledge and also motivating the staff 
involved by highlighting the positive out-
comes of those practices; 

- highlight the social and industrial benefi ts 
accruing from rail to further develop the 
European Union, which is largely dependent 
on a sustainable transport sector;

- demonstrate and disseminate the need for 
advanced high technology railway engineer-
ing in the future; 

- demonstrate and disseminate the need 
for additional domains of knowledge that 
should complement engineering, such as 
economics, management and sociology;

- more job opportunities in the sector result-
ing from the transfer of knowledge from the 
research domain to the different companies. 

Dissemination
Attractive & easy to understand 
dissemination material for examples:

- Organized site visits
- Dissemination of major research results, 
   awards.

Dissemination
Interview of participants in the Mentor / 
Trainnee programme 
Gender equality watching system inside the 
raiway research
Gender opportunity help desk
Presentation Gender Action Plans results
Gender mainstreaming Workshop for the
network of exellences in surface Transport

Dissemination
Maintain and expand network for 
information exchange (EURNEX)
Library of Railway opportunities for 
technology development
Workshop for research based training &
education
Publication of a Brochure "Railways an
economic sector for the future"

Science, Research & Innovation
- Attractiveness examples
- Potential of research groups
- Outcomes and impacts to create job
  opportunities
- Competitions for best and innovative 
  ideas in High Schools and Universities 

Gender
- Attractiveness examples for the female
researchers
- Development of a gender related 
  activities book in railway research
- Rising awareness on gender diversity
  added value
 

Railways an economic sector
for the future
- Skills and new technologies
- Involvement of Stakeholders and 
  universities
- Fact finding, studies on job opportunities
 

FUTURAIL RATIONAL
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 Acronym:  FUTURAIL

 Name of proposal:  Job opportunities for the railway community of tomorrow

 Contract number:  218596

 Instrument:  CP – FP

 Total cost:  262 080 € 

 EU contribution:  262 080 € 

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  30.06.2010

 Duration:  18 months

 Website:  http://www.futurail.eu

 Coordinator:  Prof. Manuel Pereira 

 Instituto Superior Técnico

 Avenida Rovisco Pais

 PT 1049-001 Lisbon

 E-mail:  mpereira@dem.ist.utl.pt

 Tel:  +351 (0)21 8417456

 Fax:  +351 (0)21 8417915

 EC Offi cer:  Alexandra Gurau

 Partners:  Centro Interuniversitario di Ricerca Trasporti IT

 TSB Innovationsagentur Berlin GmbH DE

 Union Internationale des Chemins de Fer FR

 EURNEX e.V. DE
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 State of the Art - Background 

 Maritime transport has been a catalyst for 
economic development and prosperity in 
Europe throughout its history, with seaborne 
freight trade now representing almost 90% 
of the EU export freight trade. Developments 
on the international scene have been rather 
rapid, with the fi nancial crisis affecting key 
areas of the global economy such as mari-
time transportation and international trade. 
The competitiveness of Europe's maritime 
industries, and their ability to meet the envi-
ronmental, energy, safety and human-factor 
challenges they face, are infl uenced to a large 
degree by research and innovation efforts, 
which should be further encouraged. 

In 2007 the European Commission launched 
the Seventh Framework Programme (FP7) 
with a central objective - in relation to trans-
port research - to develop safer, 'greener' and 
'smarter' pan-European transport systems 
that will benefi t all citizens, respect the envi-
ronment and increase the competitiveness of 
European industries in the global market. 

The EU maritime industries, to enhance com-
petitiveness, should build on the signifi cant 
RTD efforts and results from the research 
activities carried out under successive Frame-
work Programmes, so that Europe becomes 
a world leader in maritime transport research. 

 Objectives 

 The specifi c objectives of MARPOS include 
the following:
- identify and evaluate the results and informa-

tion from past maritime transport research in 
FP5 and FP6 projects, and interact with the 
ongoing work of FP7 projects;

- organise and execute consultation work-
shops with the relevant maritime stakehold-
ers, aiming to capture the experts' point of 
view and provide useful input to the evalu-
ation of the maritime transport research 
results;

- provide the opportunity for all interested 
parties to be informed on the results of past 
and current research work in the maritime 
transport area;

- identify future maritime transport research 
needs to support the Commission's objec-
tives and targets for maritime policy, which 
occur in maritime transport considerations;

- disseminate the project results and outputs 
(publications, a searchable Internet data-
base for maritime transport-related research 
work, etc.) through the organisation of a 
large conference in Brussels at the end of 
the project. This event will bring together 
maritime transport stakeholders, provide 
the opportunity for discussions on the future 
of maritime transport, and also for network-
ing and promoting new co-operation in the 
area of maritime transport research. 

 Description of Work 

 The strategy of the work plan aims at exploit-
ing the knowledge and expertise of the 
consortium and individuals for the benefi t 
of the project. To cover its objectives MAR-
POS includes four work packages (WP) for 
the analyses and dissemination/network-
ing activities, and one for the overall project 
management.

WP2: Maritime transport system analysis in 
European research.

 MARPOS 
 MARitime POlicy Support 
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WP3: Development of a European maritime 
transport research database.

WP4: Future maritime transport research pri-
ority lines.

WP5: Dissemination - consultation activities.

The work in each work package will proceed 
both 'vertically', in terms of fi ve maritime 
transport-related 'themes', and 'horizontally', 
in terms of the input used for the analysis, 
which is based on two main sources: the cur-
rent implemented research in the European 
maritime transport context, and the contri-
bution of experts' groups to the analysis of 
the selected material for the preliminary iden-
tifi cation of needs and priorities that future 
European maritime transport research should 
follow. 

In parallel, dissemination/consultation activi-
ties centred on a series of events will take 
place, along with the exploitation of the Inter-
net through the development of the project 
website and a dedicated e-tool. 

 Expected Results 

 1. A concise, thorough and well documented 
review of the maritime transport research of 
FP5 and FP6 in the form of thematic project 
reviews and summaries of their related rec-
ommendations. The review will also cover 
ongoing FP7 projects. The results of this 
work will be included in a full report that will 
be published in the form of a book.

2. The development of a searchable data-
base, available on the project website. This 
e-tool will present the results of MARPOS 
to a wide audience and provide the oppor-
tunity for identifying the research results of 
all EC programmes in the fi eld of maritime 
transport, covering all fi ve themes and 
providing links with additional sources of 
information.

3. A series of 'public consultation and infor-
mation' events will be organised with a 
view to disseminating information, provid-
ing a forum for interaction between experts 
and authorities in the fi elds of maritime 
transport, and drawing on the project s 
recommendations for future research. 
These events will include eminent speakers 
from all over Europe who are specialised in 
one or more maritime transport themes. 

4. Concise, thorough and well documented 
recommendations about the needs and 
priorities for future maritime transport 
research in the coming FP7 calls will be 
made as a result of the above analyses and 
activities, and in close co-operation with 
the WATERBORNE Platform. 

MARPOS poster
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 Acronym:  MARPOS

 Name of proposal:  MARitime POlicy Support

 Contract number:  218522

 Instrument:  CSA – SA

 Total cost:  479 820 €

 EU contribution:  479 820 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.12.2008

 Ending date:  30.11.2010

 Duration:  24 months

 Website:  http://www.marpos-project.net

 Coordinator:  Dr Maria Boile 

 Centre for Research and Technology Hellas

 Charilaou-Thermi Road 6 km 60 361

 GR 57001 Thermi-Thessaloniki

 E-mail:  boile@certh.gr

 Tel:  +30 (0)2310 498464

 Fax:  +30 (0)2310 498469

 EC Offi cer:  Dominique Ramaekers-Jorgensen

 Partners:  Dutch Maritime Network NL

  Fundación de la Comunidad Valenciana para la Investigación, 
Promoción y Estudios Comerciales de Valenciaport ES

 Institute of Shipping Economics and Logistics DE

 Klaipeda Shipping Research Centre LT

 European Council for Maritime Applied Research & Development BE
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 State of the Art - Background 

 The transport sector is considered to be one 
of Europe’s strengths. While the air transport 
sector contributes to 2.6% of the EU Gross 
Domestic Product, with 3.1 million jobs, the 
surface transport fi eld generates an even 
more signifi cant 11% of the EU GDP, employ-
ing 16 million people.

There is a need for a better understanding 
of the positive impacts of transport on mod-
ern society, as well as policy measures and 
research actions needed to mitigate the nega-
tive impacts of enhanced mobility. 

One of the central roles in awareness-rais-
ing within a dissemination strategy revolves 
around the involvement of the media: the 
communication of research results via the 
relevant media sources (newspapers, general 
and specialised magazines, websites and 
portals, blogs, etc.).

Research results, news and developments in 
the surface transport industry must be given 
large and appropriate visibility to have an 
impact on the public.

Therefore, a link between research, indus-
try and the media is essential for achiev-
ing positive results and promoting the most 
relevant transport research so that nothing 
is neglected or improperly communicated, 
creating misconceptions of major European 
surface transport research progress.

The project PRESS4TRANSPORT will serve 
as a stimulus of promotion of regional and 
national transport research programmes and 
their respective projects. 

 

Objectives 

 Project objectives:
- To offer selected key national and regional 

transport projects an electronic, easy to 
access, online tool (Virtual Press Offi ce) 
for increasing the visibility of the project 
achievements and products on national and 
international media.

- To exploit accessible SST research, with a 
specifi c thematic focus on urban transport, 
Intelligent Transport Systems (ITS), freight/
logistics and maritime transport via VPO 
platform and its corresponding services in 
conjunction with the Transport Research 
Knowledge Centre in effectively uncover-
ing and promoting research results that are 
under covered, or not discussed at all in the 
media. 

- To offer the mainstream and specialized 
press a critical mass of news coming from 
results achieved by projects that do not 
currently reach them, by introducing a new 
channel that is able to collect, sort and pre-
pare this specifi c universe of information in a 
professional 'ready-to-use' format.

- To identify gaps in existing knowledge com-
ing from the national and regional level 
transport research by using survey tools 
and to identify how these gaps could be 
fi lled, applying a communication-oriented 
approach.

- To provide selected SST consortia with an 
online tool that helps to refi ne their overall 
communication strategy. 

 

 PRESS4TRANSPORT 
 Virtual Press Offi ce to Improve 
EU Sustainable Surface Transport 
research Media Visibility on 
a National and Regional Level 
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Description of Work 

 PRESS4TRANSPORT offers a user-friendly 
online tool that allows the coordinators/man-
agers of national, regional and, if necessary, 
EU level transport research projects to receive 
full access to professional journalists to edit 
their news into a media-friendly press release 
or article to be will be disseminated to the rel-
evant media.

The benefi ts of PRESS4TRANSPORT:
- PRESS4TRANSPORT journalism and scien-

tifi c experts can turn any relevant news from 
a project into a dynamic, journalistic article 
to communicate the results of national and 
regional transport programmes to reach the 
relevant audience.

- PRESS4TRANSPORT provides an addi-
tional advantage to national and regional 
transport entities which do not maintain the 
resources or have time to perform a thor-
ough dissemination and media strategy 
plan.

- The central PRESS4TRANSPORT serv-
ices are fl exible so as to create synergies 
with the TRKC to create cross-fertilisation 
between the two platforms. The VPO will be 
accessible from TRKC with cross-linking.

- It integrates the dissemination efforts 
already set up by national and regional 
project consortia or staff, adding an easily 
accessible powerful media tool.

- Overall, the dissemination of major research 
news coming from national and regional 
level programmes creates a transnational 
and international discussion on SST and 
research partnerships. 

 Expected Results 

 PRESS4TRANSPORT intends to:
- Exploit a Virtual Press Offi ce platform in 

which consortia from national and regional 
transport projects can have free access to 
an editing team of professional journalists 
capable of transforming their dissemination 
and communication needs into a profes-
sional, ready-to-use format.

- Over the fi rst six months, contact at least 90 
project consortia validated by the Transport 
Programme Committee and TRANSPORT 
ERA-NET, analyse their communication 
needs and defi ne a dedicated media plan 
for each of them.

- Create, over the 24 months of the project, 
80 press releases and 60 articles on interna-
tional, national, local and specialized press 
(according to the requests of the projects' 
consortia) about the achievements and 
results of Sustainable Surface Transport 
projects.

- Identify the appropriate media (newspapers, 
magazines – both general and specialised, 
websites, etc.) to serve as targets for the 
PRESS4TRANSPORT elaborated press 
releases. 

- Offer national consortia a new way to 
approach media for their dissemination 
needs. 

PRESS4TRANSPORT will help and assist, 
through the experience of its professional edi-
tors and communication experts, on how to 
transform the information by the consortia in 
something that can be used by media with 
much larger readerships they are currently 
used to. 
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 Acronym:  PRESS4TRANSPORT

 Name of proposal:   Virtual Press Offi ce to Improve EU Sustainable Surface Transport research 
Media Visibility on a National and Regional Level

 Contract number:  234258

 Instrument:  CSA – SA

 Total cost:  740 247.00 € 

 EU contribution:  740 247.00 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.09.2009

 Ending date:  31.08.2011

 Duration:  24 months

 Website:  http://www.press4transport.eu

 Coordinator:  Ms. Rina Angeletti

 Cybion Srl

 Via Della Scrofa, 117

 IT 00192 Rome

 E-mail:  angeletti@cybion.it

 Tel:  +39 0668 659 75

 Fax:  +39 0668 806 997

 EC Offi cer:  Ludger Rogge

 Partners:  INOVAMAIS- Serviços de Consultadoria em Inovação Tecnológica PT

 European Journalism Centre NL

  Budapest University of Technology and Economics - 
Department of Highway and Railway Engineering HU

 Maritime Development Center of Europe DK

 Polo per la mobilità sostenibile IT

 Association Europeenne Des Fournisseurs Automobiles Aisbl BE
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 State of the Art - Background 

 ERTRAC, the European Road Transport 
Research Advisory Council, is the European 
Technology Platform responsible for the 
road transport sector. Since 2002, ERTRAC 
members have increasingly recognised both 
the need for, and benefi t of, a shared vision 
and strategic agenda for research, innova-
tion and development in the road transport 
sector. Although ERTRAC’s 2004 Vision pro-
vided a strong basis for developments in the 
sector, changes in the sector and increased 
recognition of some of the key challenges 
have demanded an urgent and fundamental 
rethinking, and reshaping, of the core strat-
egies. For example, the European Commis-
sion’s Transport Advisory Group (TAG) recently 
highlighted the need for the greater sense 
of urgency on matters of climate change 
expressed by the European Council to be 
refl ected in the shaping of the FP7 Transport 
priorities. They further recommended that 
the European Commission should be more 
demanding of the transport-related Technol-
ogy Platforms to provide solutions to achieve 
EU policy objectives. ERTRAC has proposed 
fi ve priority areas: Urban mobility (including 
electric vehicles), long distance transport, 
road transport safety, energy, resources and 
climate change, and global competitiveness. 
These align with the key EU policy areas for 
transport. 

 Objectives 

 The global objectives of SAFIER are to 
develop the scenarios and research road 
maps through which: greenhouse gas emis-
sions throughout Europe's road transport 
system could be reduced to 30% of 1990 lev-
els by 2020; optimised and sustainable urban 
mobility and long-distance transport would 
be achieved, with fatalities and serious inju-
ries reduced to 25% of 2001 levels by 2030; 
development lead time would be reduced by 
30%; manufacturing and construction costs 
would fall by 40%; maintenance of road infra-
structure would be reduced by 10%. 

All objectives will be considered holistically 
and any inherent confl icts between the objec-
tives addressed.

The key objectives will be to achieve con-
sensus amongst a broad range on stake-
holders represented in ERTRAC and other 
relevant bodies. These objectives will be 
achieved within the course of the project, 
communicated to all relevant transport 
and energy stakeholders, and presented 
widely at TRA2010, the Transport Research 
Arena Conference held at Brussels in 2010. 
Through this activity, SAFIER will make a tan-
gible contribution, through the alignment of 
public and private research activities, to the 
step changes & radical technology changes 
that are urgently needed to address the chal-
lenges facing Europe today and in the future. 

 Description of Work 

 The project is divided into three Work Pack-
ages (WPs).

WP1: The Implementation of Strategic Road 
Transport Research Priorities.

The main objective of this WP is the creation 
of integrated scenarios for future road trans-

 SAFIER 
 Support Action for Implementation 
of ERTRAC's Road Transport 
Research Priorities 
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port in Europe. These scenarios will then be 
used to defi ne the needs and priorities for 
road transport research in the future. 

WP2: Research Cooperation, Education and 
Training.

The second WP deals with supporting activi-
ties that are of utmost importance for Euro-
pean road transport research. 

Mapping: This task includes mapping of rele-
vant European research programmes, funded 
by the EU and national programmes.

Integration: This task will provide recom-
mendations to European and national serv-
ices responsible for road transport research 
planning. It will consider how to improve 
the integration of different research actions 
in EU's research landscape and reduce 
fragmentation. 

International research collaboration: In a glo-
bal competitive environment international 
collaboration will play an essential role for 
all research activities. Specifi c actions com-
plement existing European competences in 
order to achieve goals, join forces to establish 
critical mass when needed, and pave the way 
for future markets by supporting research in 
emerging nations.

Education and Training: It is widely agreed 
that the younger generations will shape our 

future in transport; therefore specifi c actions 
for education and training are envisaged.

WP3: Awareness Raising, Project Manage-
ment and Administration.

This WP supports the coordination and inte-
gration of the different tasks of WP1 and 
WP2. It is responsible for organisational 
and administrative issues including links to 
the European Services and a proper report 
according to the contractual provisions. It is 
also responsible for events, publications and 
online information. 

 Expected Results 

 The major results will be research strate-
gies, scenarios and R&D recommendation 
reports on the ERTRAC priorities in context 
of the European Green Cars Initiative (EGCI) 
including the Private Public Partnership (PPP) 
approach.

At a later stage, reports will be provided on 
the mapping of national road research activi-
ties in Europe. There will also be an assess-
ment of European and national road transport 
research projects. Fruther reports will be pro-
duced on international orientation & co-oper-
ation strategies of European road transport 
research, education & training concepts and 
on various conferences as well as brochures 
about the outcome in leafl et and digital form. 
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 Acronym:  SAFIER

 Name of proposal:   Support Action for Implementation of ERTRAC's Road Transport 
Research Priorities

 Contract number:  234161

 Instrument:  CSA – SA

 Total cost:  1 500 000 €

 EU contribution:  1 500 000 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.02.2009

 Ending date:  31.01.2012

 Duration:  36 months

 Website:  http://www.ertrac.org

 Coordinator:  Dr. Josef Affenzeller

 AVL LIST GMBH

 Hans-List-Platz

 AT 8020 Graz

 E-mail:  josef.affenzeller@avl.com

 Tel:  +43 (0)316 787 253

 Fax:  +43 (0)316 787 657

 EC Offi cer:  William Bird

 Partners:  Centro Ricerche FIAT SCPA IT

 CONCAWE IVZW BE

 Delphi Automotive Systems Luxembourg S.A. LU

  European Road Transport Telematics Implementation Coordination 
Organisation S.C.R.L. BE

 Forum des Laboratoires Nationaux Européens de Recherche Routière BE

  POLIS - Promotion of Operational links with Integrated Services, 
association internationale BE

 Rheinisch-Westfaelische Technische Hochschule Aachen DE

 Union internationale des transports publics - UITP BE

 VALEO SA FR

 VOLKSWAGEN AG DE

 VOLVO TECHNOLOGY AB SE
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 State of the Art - Background 

 Serious transport issues worldwide are affect-
ing the environment, road safety, mobility 
and effi ciency. Every year, more than 1.17 
million people die and over 10 million are 
injured in road accidents around the world. 
Road accidents cost approximately 1% to 
3% of a country's annual GDP. Improve-
ments in safety applications or support sys-
tems in vehicles and the infrastructure can 
contribute to reducing crashes and casual-
ties. Economic growth in ICPCs coupled with 
demographic growth creates pressure on the 
transport system, which must respond to the 
challenge of the increasing number of vehi-
cles, travel and urban sprawl. Most countries 
have not matched the growth of vehicle own-
ership with expanded infrastructure, leading 
to severe congestion that affects the fl ow of 
goods and people. The environment is also 
affected: the WHO estimates that urban air 
pollution (mainly from motor vehicles) causes 
800,000 premature deaths worldwide each 
year. The transport sector accounts for over 
18% of global CO 2  emissions. 

The fi rst SIMBA project (2006-2008) initi-
ated road transport cooperation between 
the EU, Brazil, China, India and South Africa 
and addressed the establishment of contacts 
with local stakeholders. It strengthened coop-
eration in the areas of ITS, infrastructure and 

automotive development, and mapped the 
national RTD activities, policies and future 
requirements. It also created a transport 
research network of research institutions, 
industry and government that can address 
transport mobility, safety, effi ciency and envi-
ronmental problems. A networking model 
was developed that can lead to full demon-
stration and implementation of technologies. 

 Objectives 

 SIMBA II aims to increase RTD cooperation 
between the EU and Brazil, China, India, 
Russia and South Africa. It will look at how 
to increase road safety, mobility and transport 
effi ciency, and research appropriate pave-
ment design while at the same time improv-
ing levels of transport-related pollution. This 
will support emerging markets in their efforts 
to improve transportation and also enhance 
European industrial competitiveness via 
transfer of technologies. Attention will be paid 
to mobility and road management, urban 
traffi c issues and public transport, leading to 
an assessment of the development of new 
infrastructure and of policy-led ITS solutions 
through sustainable urban transport planning. 
ICPC will benefi t from the EU' experience and 
move forward to integrated transport network 
management.

Expert groups will work on the priorities 
defi ned in the fi rst SIMBA project. Stakehold-
ers will engage in preparatory technical work 
and/or feasibility studies for the development 
and/or implementation of new ITS and infra-
structure technologies in the ICPC. 

 SIMBA II 
 Strengthening Road Transport 
Research Cooperation between 
Europe and Emerging International 
Markets II 
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 Description of Work 

 The project is divided into four Work Pack-
ages (WPs):

WP1–Project Management includes the tech-
nical and administrative coordination of all 
project activities.

WP2–ITS Development will create a report of 
ITS National research and development priori-
ties for Russia and establish a SIMBA II net-
work in the country. WP2 will also run expert 
groups to work on different priority areas and 
engage in the preparatory technical work in 
all countries.

WP3–Infrastructure Development will pro-
duce a report on national research and devel-
opment priorities for Russia and establish a 
SIMBA II network in the country. A range of 
issues have been identifi ed: road manage-
ment systems, safety, environmental impact 
and the development of appropriate technol-
ogy. SIMBA II will develop the technical con-
tent and the ‘scaling up’ process needed for 
taking the research programme in India, Rus-
sia and South Africa further. 

WP4–Dissemination: The distribution of 
results is a key issue and several instruments 
will be used for this purpose. The website will 
be the focal dissemination point. All partners 
will be asked to disseminate project informa-
tion at a local level. 

 

Expected Results 

 Stakeholders will acquire knowledge on the 
set up and conduct of research/business in 
the expanding ICPCs transport market. Par-
ticipants will have the opportunity to establish 
contacts with ITS and infrastructure players, 
enabling the forming of consortia to supply 
comprehensive transportation solutions. The 
networking activities will allow good practice 
exchanges.

Impact:

Financial level: The results will be part of a per-
manent effort by the consortium to strengthen 
EU-ICPC co-operation. Participants will have 
direct business related incentives to continue 
the work by means of their own resources. 
SIMBA II’s networking activities will undoubt-
edly continue after the project’s completion.

Institutional level: SIMBA II will be embedded 
in the involved organisations, thus securing a 
lasting effect of the project outcomes. Insti-
tutional sustainability will be secured through 
the partners, providing a permanent platform 
for the activities initiated during the project. 
Furthermore, the combined involvement of 
public authorities provides the possibility for 
organisations to continue to work together, 
develop new cooperation between local 
authorities and apply the developed method-
ology to other cooperation areas. 

Policy level: Defi ning a common approach to 
standardisation issues and political strategies 
for transport technologies will strengthen the 
European industry position in the emerging 
market and more importantly, help the local 
societies to develop an infrastructure which 
will improve their quality of life and make 
transport safer. The years spent in Europe to 
discuss, for example, standardisation of ITS 
applications, can be largely avoided. 
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 Acronym:  SIMBA II

 Name of proposal:   Strengthening Road Transport Research Cooperation between Europe 
and Emerging International Markets II

 Contract number:  218567

 Instrument:  CSA – SA

 Total cost:  499 925 € 

 EU contribution:  499 925 € 

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.05.2008

 Ending date:  28.02.2010

 Duration:  22 months

 Website:  http://www.simbaproject.org

 Coordinator:  Ms. Irina Silva

  European Road Transport Telematics Implementation Coordination 
Organisation S.C.R.L. (ERTICO)

 Avenue Louise 326

 BE 1050 Brussels

 E-mail:  info@simbaproject.org

 Tel:  +32 (0)240 007 00

 Fax:  +32 (0)240 007 01

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:   Forum des Laboratoires Nationaux Européens de Recherche Routière 
(FEHRL) BE

  POLIS - Promotion of Operational links with Integrated Services, 
association internationale BE

 Tongji university CN

 Society of Indian Automobile Manufacturers (SIAM) IN

 Associação Brasileira de Engenharia Automotiva (AEA) BR

 Council for Scientifi c and Industrial Research (CSIR) ZA

 Professional Association in vehicle Risk Prevention (PAIRP) RU

 Central Road Research Institute (CRRI) IN

  National Center of its Engineering & Technology, Research Institute of 
Highway, M.O.C CN
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 State of the Art - Background 

 Rail transport in Europe is a future-oriented 
industry and is striving to offer an even more 
attractive, affordable, safe, clean, competitive 
and reliable transport mode. Innovation is a 
key success factor for European railways and 
the supply industry. 

To strengthen the competitiveness of the 
European rail sector effective results are to be 
achieved on:
- Enhanced environmental advantages of the 

rail mode: reducing emissions and noise 
and exploring energy-effi cient technologies 
and alternative energy sources.

- Improved performance of rolling stock: new 
vehicle concepts using innovative materials 
and production, and reductions in the com-
plexity and diversifi cation of currently avail-
able products.

- Improved performance of infrastructure: 
targeting new interoperability requirements 
around improvements in safety and security, 
reliability, maintainability

- Enhanced competitiveness: increasing the 
performance of products and improving 
the overall attractiveness of the rail trans-
port mode; freight and passenger services, 
improved accessibility and availability.

- Anticipating economic, institutional and 
social changes that might affect the future 
of the rail sector in Europe so as to enable 
decision-makers to establish long-term sus-
tainable guidance and policies. 

 Objectives 

 The purpose of the current project is to build 
the necessary conditions, namely in training 
programmes, to develop the appropriate sci-
entifi c and technological skills for the railway 
sector of the future taking into account the 
needs of individual stakeholders by means of:
- Disseminating the social and industrial ben-

efi ts of training and education in the different 
surface transport modes (including logistics) 
and developing new and innovative forms 
for further co-operation with industry.

- Supporting and disseminating the idea that 
railway transport needs advanced engineer-
ing education connected with research and 
technological development and that there-
fore appropriate support has to be given to 
such education.

- Providing access to a range of professional 
and academic groups in Europe active in 
surface transport-related research and edu-
cation activities.

- Identifying key thematic areas for training 
and education activities. 

- Designing and promoting selected T&E 
initiatives targeted to well-defi ned industry 
audiences. 

 SKILLRAIL 
 Education and Training Actions 
for high skilled job opportunities 
in the railway sector 
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 Description of Work 

 The project is divided into three technical 
Work Packages (WP):

WP1 is organised to prepare the foundations 
for establishing the EURAIL concept. This 
concept involves dissemination of the social 
and industrial benefi ts of training education 
in the railway sector and the development of 
new and innovative forms for further co-oper-
ation with industry. Many institutions partici-
pating through the EURNEX Association have 
unique expertise and sophisticated laboratory 
and testing facilities which can enhance the 
quality and effectiveness of training and edu-
cation in this sector.

WP2 targets training offer improvements in 
the railway sector, starting from the assump-
tion that advanced training courses matching 
the evolving needs of stakeholders are key for 
implementing the continuous learning proc-
ess of highly skilled personnel:
- bridging higher education preparations 

with the specifi city of the new working 
environment;

- coping with changes in state of the art;
- providing instruments for the transition 

between responsibilities, roles, tasks, etc.

WP3 will raise awareness of training and edu-
cation courses. Involved parties will be told of 
the advantages of the courses that have been 
and will be prepared to meet rail sector needs. 
Workshops will be organised for exchange of 
information and getting customer feedback 
on demands for and available range of edu-
cational courses. 

 

Expected Results 

 A number of impacts are expected in fulfi lling 
the SKILLRAIL mission: 
- Disseminate the railway vision and the 

intense ongoing change process with the 
aim of contributing to a change in the public 
image of railways.

- Highlight the social and industrial benefi ts 
accumulated from rail to further develop the 
European Union which is largely dependent 
on a sustainable transport sector. 

- New concepts and skills will be provided 
for young people across sectors by offer-
ing disciplines based on basic sciences and 
recent research results.

- Demonstrate and disseminate the need for 
advanced high-technology engineering in 
the future of railways and additional knowl-
edge areas that should complement engi-
neering, such as economics, management, 
sociology, and human factors.

- Show (foster and disseminate) that new job 
opportunities will be open in the railway and 
other transport sectors as a result of the 
transfer of knowledge from the research 
area to different technical industrial applica-
tions with strong innovative potential.

The involvement of EURNEX guarantees 
access to a fully fl edged association of well-
recognised research experts in the various 
railway domains.

By deploying research information where it is 
most needed in the industry, SKILLRAIL will 
help bridge the past and future of Europe's 
railways sector, between generations of staff 
and between industry and academia. 
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 Acronym:  SKILLRAIL

 Name of proposal:   Education and Training Actions for high skilled job opportunities 
in the railway sector

 Contract number:  233649

 Instrument:  CP – FP

 Total cost:  454 525 €

 EU contribution:  454 525 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.12.2009

 Ending date:  30.11.2011

 Duration:  24 months

 Website:  http://www.skillrail.eu/

 Coordinator:  Prof. Manuel Seabra Pereira 

 Instituto Superior Técnico

 Avenida Rovisco Pais, 1

 PT 1049-001 Lisbon

 E-mail:  mpereira@dem.ist.utl.pt

 Tel:  +351 21 841 74 56

 Fax:  +351 21 841 79 15

 EC Offi cer:  Ludger ROGGE

 Partners:  NITEL IT

 TSB/FAV DE

 UIC FR

 EUropean rail Research Network of EXcellence - EURNEX DE

 UPCE CZ

 UCPH DK

 BV SE

 ALSTOM FR

 UNIFE BE
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 State of the Art - Background 

 SMART develops services to support SME 
participation in RTD research projects in 
the Transport Work Programme in order to 
address the main needs expressed by SMEs 
willing to take part in European collaborative 
projects. For example:
- awareness of EU RTD mechanisms; 
- help in selecting the right research idea; 
- help in fi nding useful partners;
- training on EU matters and proposal 

preparation;
- help with joining partnerships of proposals 

under preparation;
- help in preparing a successful proposal;
- help in contract negotiation and project 

management. 

The involvement of SMEs in transport 
research is realised through a twofold action: 

1. Involving SMEs in RTD projects led by large 
organisations, particularly in fi elds such as 
'Competitive surface transport products 
and services' with the objective to 'develop 
innovative products and systems con-
cepts'. The SMART approach provides 
large organisations with a simple method 
of involving SMEs belonging to regional 
clusters, as well as managing meta-clus-
ters of SMEs around a set of research 
and market themes related to the regional 
needs, and promoting the participation of 
SMEs in such research themes.

2. Supporting SMEs whilst they are creating 
innovative services and products and then 
developing the planned innovation in part-
nership with RTD organisations and large 
industries, specifi cally through EU funding 
programmes. 

 Objectives 

 SMART focuses on the provision of services 
to SMEs belonging to regional clusters and/
or supply chains of large enterprises, facilitat-
ing their integration in European collaborative 
projects on surface transport which are led by 
large enterprises, as well as supporting SMEs 
in developing their own innovation through 
RTD funding proposals. 

The specifi c SMART objectives of the project 
are: 

1. Connecting regional clusters of SMEs to 
facilitate the creation of partnerships within 
R&D projects on transport, and increase 
the possibilities for SMEs to be involved in 
R&D projects;

2. Creating a database of pre-qualifi ed SMEs 
and analysing their projects/needs. 

3. Engaging large-sized organisations and 
supporting SME involvement in R&amp;D 
projects led by such organisations;

4. Supporting SMEs in submitting proposals 
for their own project ideas;

5. Creating awareness of SMART and training 
SMEs on EU funding mechanisms; 

6. Networking and brokerage events: six 
events will be realised, both in the involved 
regional clusters as well as at international 
level aiming at a broader audience (in syn-
ergy with the annual international confer-
ence 'Driving Sustainability', to be held in 
Reykjavík, Iceland), so as to target all the 
relevant stakeholders operating in trans-
port research. 

 SMART 
 Services for SMEs in collAborative 
tRansporT research projects 
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 Description of Work 

 The project is divided into seven work pack-
ages (WP). 

WP1 - Project management: includes man-
agement activities for both the economical 
and technical aspects. It also manages the 
interactions between the EC and the consor-
tium partners. 

WP2 - Engaging regional clusters and large 
organisations: engages other regional clus-
ters of SMEs and large organisations within 
the SMART network. 

WP3 - SME support actions: direct contact 
with SMEs for the defi nition of technology 
development needs and/or of gathering SME 
research/engineering competences, the set-
up of a high-value database of SMEs (able 
to establish sub-groups of SMEs matching 
the research interests of large organisations), 
and the support provided to SMEs in being 
involved in European RTD projects. 

WP4 - Development of the SMART web 
portal.

WP5 - Awareness creation, dissemination 
and training: creates awareness of EU funding 
mechanisms concerning transport research, 
networking activities to match projects and 
large organisations, training sessions and 
participation in international events for dis-
semination purposes. 

WP6 - SMART events: there will be four 
intra-cluster events and two international 
workshops. 

WP7 - Evaluation and exploitation: monitoring 
and evaluating project results, establishing the 
exploitation plan to keep the SMART services 
ongoing after the end of the EC contribution. 

 Expected Results 

 SMART activities will achieve the overall 
objective of spreading excellence throughout 
Europe. SMART becomes a centre of refer-
ence for organisations involved in transport 
research, where information on projects, 
project ideas and competences can be 
shared and promoted. 

The organisations involved in SMART will 
create a network of organisations where it is 
easy to share knowledge and thus increase 
the overall research excellence in the sector. 
The SMART partners intend to launch a spe-
cifi c call for actions, for example stimulating 
the exchange of researchers between SMEs 
and research centres, maybe also through 
the support of the Seventh Framework 
Programme s People Programme, to share 
knowledge and create the basis for possible 
propositions, from the side of SMEs, and of 
RTD projects looking beyond the current state 
of the art. 

The SMART portal, other than being able to 
facilitate the participation of SMEs to RTD 
transport programme, becomes a reference 
point in the sector for research activities. 
It is likely that researchers are interested in 
promoting their research results through the 
SMART network, thus supporting the dis-
semination of RTD results throughout Europe. 
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 Acronym:  SMART

 Name of proposal:  Services for SMEs in collAborative tRansporT research projects

 Contract number:  234041

 Instrument:  CSA – SA

 Total cost:  742 568 €

 EU contribution:  479 872 €

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.11.2009

 Ending date:  31.10.2011

 Duration:  24 months

 Website:  http://www.smartransport.eu

 Coordinator:  Mr. Paolo Salvatore 

 CIAOTECH Srl

 Via Palestrina

 IT 00189 Rome

 E-mail:  p.salvatore@ciaotech.com

 Tel:  +39 06 33268972

 Fax:  +39 06 33267022

 EC Offi cer:  Alexandra Gurau

 Partners:  ECONET S.L. ES

 INNOSTART National Business and Innovation Centre HU

  Distretto Tecnologico sull'Ingegneria dei Materiali polimerici 
e compositi e Strutture IT

  Fundación para o fomento da calidade industrial e o 
desenvolvemento tecnolóxico de Gali cia ES

 Elsag S.p.A. IT

 Framtíðarorka ehf / FTO Sustainable Solutions IS
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 State of the Art - Background 

 European small and medium-sized enter-
prises (SMEs) are facing huge diffi culties being 
competitive in a global economy, particularly 
in such a dynamic sector as surface transport 
where energy and environmental problems 
are forcing huge changes in the near future.

During the Sixth Framework Programme (FP6), 
the European Commission recognised that 
there were a number of fi nancial and legal bar-
riers to SME participation in FP7. Many of these 
have now been removed, including an increase 
in funding to 75%, and removal of both the 
bank guarantee requirement and of ‘joint and 
several’ fi nancial liability. However, there are 
also non-fi nancial barriers and this can be 
due to the perception of large companies and 
research organisations that coordinate or lead 
in the preparation of the majority of proposals. 

Although it is widely believed that European 
SMEs have signifi cant technological capabilities 
and can even lead in introducing innovations 
within the transport sectors, there is a percep-
tion that SMEs are incorporated into proposals 
to satisfy evaluation criteria, rather than for what 
they can contribute positively to the project. 
Consequently, although the 15% targets are 
met within this sub-priority, much of this par-
ticipation is by way of providing services to the 
project, rather than as valuable research col-
laborators or end-users capable of exploitation. 

 

Objectives 

 The strategic objective of the Star-Net Trans-
port project is to increase the participation 
of surface transport-related SMEs in the 
Sustainable Surface Transport Programme 
(SST) of the European Commission (EC). The 
project intends to take the fi rst step towards 
the design and development of a consoli-
dated structure to support European SMEs 
participation in SST activities, building on the 
knowledge, tools and services developed by 
the consortium on some of the most relevant 
FP6-SUSTDEV support actions over recent 
years.

The project addresses the objective 
'SST.2007.6.1 Stimulating participation of 
small and medium-sized enterprises'. Con-
crete actions will be taken to stimulate, 
encourage and facilitate the participation 
of SMEs and their clusters in the research 
activities of the programme, particularly in 
projects addressing activity 7.2.5 of Sus-
tainable Surface Transport – 'Strengthening 
Competitiveness'.

The specifi c objectives of this project can be 
summarised as follows:
- identify the barriers to SME participation in 

SST collaborative projects;
- identify potential co-operation partnerships 

through technological audits;
- build SME profi les to involve them on the 

supply chains of key transport players;
- implement a full range of services and tools 

for SMEs;
- facilitate the participation of SMEs in FP7;
- analyse and disseminate existing RTD 

results. 

 Star-net Transport 
 European Network to support the 
sustainable surface transport SMEs 
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 Description of Work 

 The approach taken by Star-Net Transport 
to stimulate SME participation was to build a 
supporting network to provide value-added 
services to the surface transport SMEs. The 
network includes 16 experienced partners 
from 14 European countries that have par-
ticipated actively on previous FP6 projects. 
These are from transport associations, con-
sulting fi rms, EU national contact points, uni-
versities and industrial clusters. Their different 
backgrounds and experiences in previous 
projects (along with the lessons learned and 
tools developed) will be merged into a con-
solidated framework of services to support 
the process from partner search to proposal 
writing and submission. The project activi-
ties are built upon the knowledge, tools and 
services developed within some of the most 
relevant FP6-SUSTDEV support actions over 
the last years, namely on SURFACE NET, 
TranSMEs, AUTOIN, EURO-TRANS and 
HUN-POL-TRANS.

The support action will rely on:
- the organisation of 14 national events in 

partner countries to involve SMEs from the 
transport fi eld;

- the organisation of three European-level 
events with special focus on the EC-SST 
work programme;

- company visits to assess their technological 
potential and build profi les for dissemination;

- the identifi cation of project ideas and sup-
port on proposal writing. 

 Expected Results 

 The project will have a direct impact on 
'Strengthening Competitiveness' of transport 
SMEs in the European Union by stimulating 
and supporting their participation in FP7 and 
therefore contributing to increasing the rate 
of participation of these SMEs in European 
programmes. 

Through the consortium's partners exten-
sive experience in providing services related 
to innovation and technology transfer, this 
project will contribute to the innovation com-
petitiveness of European organisations by:
- identifying perceptions and experiences 

on SME participation in the framework 
programme;

- raising the knowledge about ongoing 
research activities in the SST domain;

- promoting the establishment of strong tech-
nological RTD links;

- connecting companies with similar or com-
plementary needs.

The project will reach the following quantifi -
able results:
- 16 local workshops
- 420 company visits
- 420 advice sessions with the SMEs 
- 70 proposal ideas identifi ed
- 100 technology assessment reports
- 100 SST SME profi les built and disseminated.

The project will build a network of profes-
sional support agents, carrying out their own 
innovation business in their region, but linked 
together within a network that has as a main 
goal the promotion of SST knowledge and the 
continuous provision of assistance to innova-
tion users and observers. 

Traffi c
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 Acronym:  Star-net Transport

 Name of proposal:  European Network to support the sustainable surface transport SMEs

 Contract number:  218605

 Instrument:  CSA – SA

 Total cost:  1 116 540 €

 EU contribution:  923 720 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.05.2008

 Ending date:  30.10.2010

 Duration:  30 months

 Website:  http:///www.starnet-transport.eu

 Coordinator:  Mr. Pedro Soutinho 

 Inovamais - Servicos de Consultadoria Em Inovacao Tecnologica S.A.

 Rua Dr. Afonso Cordeiro, Sala 201

 PT 4450-007 Matosinhos

 E-mail:  pedro.soutinho@inovamais.pt

 Tel:  +351 (0)22 9396350

 Fax:  +351 (0)22 9396351

 EC Offi cer:  Alexandra Gurau

 Partners:  Fundación CIDAUT ES

 Instytut Podstawowych Problemów Techniki Polskiej Akademii Nauk PL

 Adam Mickiewicz University Foundation PL

 Cliff Funnell Associates UK

 Agenzia per la Promozione della Ricerca Europea IT

 Uniunea Romana de Transport Public Asociatiei RO

 Turkiye Bilimsel ve Teknolojik Arastirma Kurumu TR

 Applied Research and Communications Fund BG

 Gospodarsko interesno zdruzenje ACS, Slovenski avtomobilski grozd SI

 Viešoji įstaiga ‘Socialinės ir ekonominės plėtros centras’ LT

 Zilinska Univerzita v Ziline SK

 Nemzeti Kutatási és Technológiai Hivatal HU

  European Marine Equipment Council/Conseil Européen 
de l'équipment naval BE

  Comité de Liaison de la Construction d'Equipements et de Pièces 
d'Automobiles Clepa aisbl BE
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 State of the Art - Background 

 The transport industry is a major employer, 
with more than 10 million jobs in transport-
related sectors of the economy (services, 
equipment, infrastructure), mostly in the road 
sector. Maintaining and strengthening the 
competitiveness of transport operators is the 
best guarantee for lasting high employment. 
After a long period of restructuring, employ-
ment levels are now stabilising, but are still 
insuffi cient. 

In some sectors, such as rail and road trans-
port, shortages of qualifi ed personnel have 
appeared; in the maritime sector, a lack of EU 
candidates has contributed to an increase in 
foreign labour.

Given the high level of unemployment in 
most EU countries, this indicates a serious 
mismatch between educational output and 
employers' needs, most acutely in engineer-
ing and technical skills. 

 Objectives 

 TECH-CLINIC SST will contribute to changing 
young people's attitude towards STI by show-
ing them that STI is an innovator industry, very 
active technologically and with stimulating 
opportunities for research and development 
on it. It is also essential to make transport 
SMEs more attractive and more interesting for 
young people. 

The main operational objectives of the TECH-
CLINIC SST initiative are:
- To give senior students some practical work 

experience and the opportunity to work 
closely with STI by solving 9 specifi c knowl-
edge needs of this sector. A total of 90 sen-
ior students and 9 Surface Transport SMEs 
(from Germany, Hungary and Sweden) will 
be involved in this specifi c objective. 

- To raise awareness of young people about 
the importance of surface transport in our 
society through the organisation of fi ve 
young 'Cafes Scientifi ques' addressed to 
young students from early school to univer-
sity in Portugal, Spain, Germany, Hungary 
and Sweden. 

 Description of Work 

 The TECH-CLINIC SST supporting action 
proposes to enrol a pioneering method of 
communication and perform stimulating cam-
paigns on Surface Transport Research results 
by targeting young people for the fi rst time.

A general overview of the work plan:

1. Mapping of STI knowledge needs in terms 
of human skills and competencies in meet-
ing their research and innovation needs in 
rail, road and water (WP1)

2. Creation of Technological Clinics (Tech-
Clinics), which consist on gathering senior 
students from different majors to address 
and resolve the knowledge needs of STI 
(WP2). The Tech-Clinics will allow Industry 
and young people to meet and stimulate 
their cooperation at an early stage before 
students step into work market.

3. Organisation of informal debate sessions 
named 'Cafes Scientifi ques' in order to 
raise awareness of young people of differ-
ent ages (from early school to university) on 

 TECH-CLINIC SST 
 Setting-up of Effective Technological 
Clinics to Address Real Knowledge 
Needs of Surface Transport Industry 
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surface transport current ‘burning issues’ 
(WP3). 

4. Extensive dissemination work will have a 
key role throughout all Work Packages of 
the project and a fi nal conference will be 
held to disseminate project's results (WP4). 

Technological Clinics (Tech-Clinics)

The project intends the formation of 9 Tech-
Clinics in Germany, Hungary, and Sweden, 
with the goal of solving knowledge needs 
from STI. The Tech-Clinics will be composed 
of multidisciplinary teams of senior students. 
These will be devoted to work closely and 
actively with the surface transport SME. Stu-
dents from different areas of expertise will 
integrate those teams contributing to a high 
diversity of ideas, methods and perspectives 
leading to solutions to be effectively imple-
mented in the targeted SME. 

'Cafes Scientifi ques'

The objective is to raise awareness of young 
people about the importance of surface 
transport in our society. During these events, 

stakeholders from industry, academia and 
society will also have the opportunity to 
spread key messages to the young public, 
raising their awareness on the benefi ts and 
importance of Surface Transport in our 21st 
century society, in not only technological, 
but also in social, environmental and ethical 
issues. These events will be organized in fi ve 
countries: Portugal, Spain, Germany, Hungary 
and Sweden. 

 Expected Results 

 1. To encourage young people to seek high-
skilled jobs in sectors related to Surface 
Transport with a special focus on science, 
research and innovation by showing stu-
dents the major challenges of STI in terms 
of science, research and innovation and 
how they can contribute to the sustainable 
growth of this industry. 

2. Evaluate and demonstrate the potential of 
research outputs, outcomes and impacts 
to create and maintain jobs, giving special 
consideration to opportunities for young 
people by assuring that Tech-Clinics 

Metro over Douro river in Porto, Portugal
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 Acronym:  TECH-CLINIC SST

 Name of proposal:   Setting-up of Effective Technological Clinics to Address Real Knowledge 
Needs of Surface Transport Industry

 Contract number:  217980

 Instrument:  CSA – SA

 Total cost:  530 174 €

 EU contribution:  365 029 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.04.2008

 Ending date:  30.10.2009

 Duration:  19 months

 Website:  http://www.techclinic.eu/

 Coordinator:  Mr. José Pedro Soutinho

 Inovamais Servicos de Consultadoria em Inovacao Tecnologica, S.A.

 Rua Dr. Afonso Cordeiro, Sala 201

 PT 4450-007 Matosinho

 E-mail:  pedro.soutinho@inovamais.pt

 Tel:  +35 (0)1229 396 350

 Fax:  +35 (0)1229 396 351

 EC Offi cer:  Alexandra Gurau

 Partners:  Fundación CIDAUT ES

 Technische Universität Dresden DE

 Budapesti Műszaki és Gazdaságtudományi Egyetem HU

 Lunds universitet SE

 

are composed by young people of both 
genders. 

3. At the end of the project, a fi nal booklet 
will be published with detailed reports on 
the Tech-Clinics to disseminate not only 
the methodology used but also the solu-
tions found for the knowledge needs of the 
SMEs and the experience of working with 
senior university students. 

5. A European level conference will be organ-
ized with special focus on the TECH-CLINIC 
SST results and working methodology. This 
event will be organised in the last month of 
the project during the "European Transport 
Conference" (ETC 2009) that will be held 
from 5 to 7 October in the Netherlands.

In short, TECH-CLINIC SST will generate a 
deeper awareness and knowledge concern-
ing science and research impact on soci-
ety's welfare, strengthening the European 
Research Area and the implementation of the 
EU Framework Programme. 
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 State of the Art - Background 

 The 3 surface transport modes – road, rail and 
water-borne – are critical to driving Europe’s 
employment, prosperity and global exports. 
Aside from stimulating innovation and knowl-
edge, technological advances in transport will 
have a positive impact on Europe economic 
and social integration. The EU has targeted 
4 objectives in surface transport research to 
meet the challenges:
- Improve the competitiveness of surface 

transport manufacturers, operators and 
infrastructure managers;

- Improve the safety and security of transport 
operations and services;

- Reduce the environmental impact of trans-
port, including emissions and noise;

- Increase the mobility of people and goods 
via a better balance between all three sur-
face transport modes.

The opening of ERA to third countries is a stra-
tegic objective of EU. As the Western Balkan 
Countries have been offered the perspective 
of EU membership, their future integration into 
the ERA is seen as a key priority. Few initiatives 
have been implemented in Transport research. 
The "EU-Balkan Countries Action plan in S&T" 
identifi es Human Potential as a key priority 
and there is a need to stimulate co-operation 
in this area. This is the overall objective of the 
project TransBonus, focused on Albania, Bos-
nia and Herzegovina, Serbia and the Former 
Yugoslav Republic of Macedonia. 

 Objectives 

 The overall objective of the project is to 
improve and promote closer Scientifi c and 
Technological cooperation opportunities 
between Europe (‘old’ MSs – Greece, The 
Netherlands, Malta and EU's convergence 
region – Bulgaria) and the Western Balkan 
Countries Albania, Bosnia and Herzegovina, 
Former Yugoslav Republic of Macedonia and 
Serbia). 

O1: Identifying the existing capacities and 
specifi c researcher needs in the Western Bal-
kan countries in terms of RTD (incl. FP7) fund-
ing opportunities;

O2: Training and support in FP7 knowledge 
and best practices for academic personnel, 
Ph.D. students and post-doctoral research-
ers. Enhance the readiness of Balkan 
transport research community to prepare 
cooperative activities and joint RTD proposals 
in European RTD programmes (FP7);

O3: Setting up a matching tool - ‘Project 
Lab’, supporting the creation and preparation 
of effi cient and innovative project proposals. 
Stimulate partnering schemes and facilitate 
knowledge transfer at National and European 
level;

O4: Implementing expert study visits between 
the WBC partners and EU partners in order 
to expand the scientifi c relationships and net-
working between the two regions;

O5: Stimulate partnering schemes and 
national collaboration between researchers 
and industry in transport sector in the Balkan 
region. 

 TRANSBONUS 
 Transport EU-Western Balkan 
Network for Training, Support and 
Promotion of Cooperation in FP7 
research activities 
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 Description of Work 

 The proposed project, altogether, aims at 
stimulating the participation of partners from 
the WBCs into European RTD activities in 
the area of surface transport research, and 
more specifi cally activities envisaged within 
FP7. This stimulatory effect will be achieved 
through a series of inter-related and mutu-
ally reinforcing actions including: training, 
exchange of know-how and experiences 
among the partners, stimulation and collec-
tion of innovative transport RTD ideas through 
'Ideas generation events' and upgrade their 
EU RTD awareness and networking activities. 
The work envisaged in the project is organ-
ised in 6 Work Packages covering a pre-
paratory action to identify resources (WP1); 
targeted training of WBC partners in transport 
(WP2); setting up of an idea-generation and 
partnering tool – "Project Lab", supporting the 
creation and preparation of effi cient and inno-
vative project proposals under FP7 (WP3), 
'Research Bonus' services – publishing PR 
research profi les, Expert study visits between 
the WBC partners, Bulgaria and winners from 
the Open call, and the more experienced con-
sortium partners from the EU Member States, 
5 national events – networking and promotion 
events between the transport researchers 
and industry (WP4), promotion and stimula-
tion of international cooperation within the 
WBCs (WP5) and management of the project 
activities (WP6). 

 

Expected Results 

 Expected activities and tangible results 
will include, among others, Roadmap for 
research capacities and funding opportunities 
in WBC transport research, 150 research-
ers informed and stimulated towards FP7, 
10 national Ideas generation events, 50 new 
project proposal ideas and 5 events in the 
Balkan countries linking transport research-
ers and industry, publishing of 25 PR research 
profi les. 

REC-10-001_MEP3.indd   447REC-10-001_MEP3.indd   447 03/05/11   12:2303/05/11   12:23



C
ro

ss
-c

ut
tin

g
 A

ct
iv

iti
es

 f
o

r 
Im

p
le

m
en

ta
tio

n 
o

f 
th

e 
S

ub
-t

he
m

e 
P

ro
g

ra
m

m
e

448

 Acronym:  TRANSBONUS

 Name of proposal:   Transport EU-Western Balkan Network for Training, Support and 
Promotion of Cooperation in FP7 research activities

 Contract number:  218699

 Instrument:  CP – FP

 Total cost:  482 848 €

 EU contribution:  482 848 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.12.2010

 Duration:  24 months

 Website:  http://www.transbonus.net

 Coordinator:  Ms. Zoya Damianova

 Applied Research and Communications Fund

 Alexander Zhendov Street No 5

 BG 1113 SOFIA

 E-mail:  zoya.damianova@online.bg

 Tel:  +359-2-9733000

 Fax:  +359-2-9733588

 EC Offi cer:  Natascia Lai

 Partners:  Ss. Cyril and Methodius University MK

 Higher school of Transport 'Todor Kableshkov' BG

 Automotive center – Centar za vozila, Sarajevo BA

 Polytechnic University of Tirana AL

 Foundation for Research and Technology Hellas GR

 NL Agency, NL Innovation - Department EG-Liaison NL

 Integrated Resources Management Company Ltd. MT

 University of Kragujevac RS
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 State of the Art - Background 

 YEAR-2008 was a postgraduate research 
student competition in a format similar to 
the Olympic Games that complemented 
the goals of the Transport Research Arena 
conference, TRA 2008, held in Ljubljana, 
Slovenia. The goal was to stimulate interest 
among the young researchers in the confer-
ence and contribute towards establishing it as 
the premier transport event in the world. This 
activity directly supported the TRA event and 
reinforced its profi le as a major European and 
internationally important conference. 

There are many young transport researchers 
in Europe that are funded from non-transpor-
tation sources or national sources, who are 
not familiar with the European transport com-
munity and its objectives and goals. Many 
researchers can fi nd themselves isolated and, 
apart from their supervisor, fi nd they may be 
alone or one of only a few persons in their very 
specialist fi eld in their institution. Such people 
can benefi t greatly from meeting others with 

similar interests and getting the opportunity to 
mix with representatives of the European Com-
mission, ERTRAC, CEDR and other stakehold-
ers in European Road Transportation.

The YEAR concept was to have an 'Olympics' 
for young transport researchers to promote 
their interest and involvement in the strategic 
objectives of the TRA stakeholders – CEDR, 
ERTRAC and the European Commission. 

 Objectives 

 The objectives of YEAR-2008 were as follows:
- to have a strong participation of young 

transportation researchers at the TRA 2008 
conference;

- to identify the top performing young 
researchers and acknowledge their 
achievement;

- to develop this conference as the premier 
series in its fi eld in the world;

- to build a vibrant community of young trans-
port researchers in Europe and neighbour-
ing states;

- to stimulate the imagination of delegates 
at the TRA-2008 conference and generate 
discussion on the future of road transport.

The science and technology objectives were 
to nurture the best young transport research-
ers in Europe, promote the alignment of their 
interests with those of transport stakeholders, 
encourage them to participate in the confer-
ence and celebrate their achievements. The 
process was two-way: young researchers 
would be impressed by the presentations at 
the main conference and mature research-
ers would be impressed by the research and 
vision of the young researchers. 

 Description of Work 

 The competition had two stages, with com-
plementary objectives. 

In the fi rst stage, a large number of young 
researchers from across the European Union, 
the Accession States and neighbouring coun-
tries submitted abstracts to the competition, 

 YEAR 
 Young European Arena of Research 

Tommy Hinks receiving his gold medal from Commis-
sioner Janez Poto nik during TRA-2008
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giving a short summary of their research or 
future vision and the expected deliverables. 
The abstracts were vetted and then published 
in the YEAR pages on the TRA website. This 
collection of abstracts represented a show-
case of European research and was available 
for viewing by all those interested in this topic. 

The abstracts were reviewed by a judging 
panel of European transportation experts and 
the best 50 were selected. 

These fi nalists then came to the TRA-2008 
conference in Slovenia for the second stage 
of the competition, which was based on an 
exhibition of the young researchers' work in a 
dedicated hall at the conference. Each fi nalist 
displayed their research or vision. 

Judges reviewed the young fi nalists’ displays 
at the conference and, on the basis of both 
the display and the abstract, awarded gold, 
silver and bronze medals in each of the pil-
lar areas. All of the fi nalists' displays were on 
view throughout the period of the conference. 

 Expected Results 

 YEAR-2008 had several benefi ts:
- all the eligible entrants had their abstracts 

displayed on the YEAR-2008 website. This 
provided them with the opportunity to view 
their abstract in the context of what others 

were doing, to compare their work and to 
make contact with those working in simi-
lar fi elds. They were also contactable by 
stakeholders or industries interested in the 
deliverables;

- the fi nalists gained a more prominent forum 
to display their work to up to 1400 delegates 
at TRA 2008. They also had the opportu-
nity to meet each other and to discuss their 
work with researchers from all over Europe; 

- the fi nalists were introduced to TRA 2008. 
They saw research presented by mature 
researchers from all over Europe and had 
the opportunity to participate in discussions 
between researchers, stakeholders and 
commission offi cials;

- the delegates benefi ted from being exposed 
to the enthusiasm and innovation of 
Europe's young researchers. They had the 
opportunity to view the exhibition showing 
a great variety of research approaches to 
many different problems – both new and 
'traditional' and perhaps getting a glimpse 
of the future of transport.

- the general public and the media (journal-
ists) benefi ted from an opportunity to see 
the work of young transport researchers 
and possible future visions, presented in the 
context of the ERTRAC vision. 

YEAR-2008 Gold Medal
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 Acronym:  YEAR

 Name of proposal:  Young European Arena of Research

 Contract number:  218742

 Instrument:  CSA-SA

 Total cost:  272 569 €

 EU contribution:  272 569 €

 Call:  FP7-SST-2007-RTD-1

 Starting date:  01.10.2007

 Ending date:  31.07.2008

 Duration:  10 months

 Website:  http://year.fehrl.org/

 Coordinator:  Mr. Donal Doolan 

 University College of Dublin, National University of Ireland, Dublin

 Belfi eld Campus

 IE 4 Dublin

 E-mail:  donal.doolan@ucd.ie

 Tel:  +353 (0)1 71621656

 Fax:  +353 (0)1 7161216

 EC Offi cer:  Alexandra Gurau

 Partners:  Zavod za gradbenistvo SI

 Forum des Laboratoires Européens de Recherche Routière BE

 Siemens VDO Automotive SAS FR
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 State of the Art - Background 

 YEAR-2010 will continue to build on the suc-
cess of the YEAR-2008 competition in which 
47 students from all over Europe were brought 
to the TRA-2008 conference in Slovenia and 
18 were presented with gold, silver or bronze 
medals by the Commissioner for Research 
&amp; Science at the opening ceremony.

The format of the YEAR student competition 
in 2010 will again be analogous to the Olym-
pic Games. It will complement the goals of the 
Transport Research Arena conference, TRA-
2010, held in Brussels (BE) in June of that 
year. The goal is to stimulate interest among 
young researchers in the conference and 
contribute to establishing it as the premier 
transport event in the world. This activity will 
directly support the TRA event and reinforce 
its profi le as a major European and interna-
tionally important conference. 

 Objectives 

 The objectives of the YEAR-2010 proposal 
are:
- to have a strong participation of young 

transportation researchers in the TRA-2010 
conference;

- to identify the top performing young 
researchers in all modes of surface transpor-
tation and acknowledge their achievement;

- to further develop the TRA conference as 
the premier series in its fi eld in the world;

- to build a vibrant community of young trans-
port researchers in the European Union, in 
EU candidate and potential candidate coun-
tries, and in the European Economic Area;

- to promote an interdisciplinary approach, 
linking basic science, socio-economics and 
applied sciences/engineering;

- to stimulate the imagination of delegates at 
the TRA-2010 conference and generate dis-
cussion on the future of surface transport;

- to promote interaction between young 
transport researchers working in different 
modes.

The Science & Technology objectives are to 
nurture the best young transport research-
ers in Europe, promote the alignment of their 
interests with those of transport stakeholders, 
encourage them to participate in the confer-
ence and celebrate their achievements. The 
process will be two-way: young researchers 
will be impressed by the presentations at the 
main conference and mature researchers will 
be impressed by the research and vision of 
the young researchers. 

 Description of Work 

 The YEAR-2010 competition has fi ve scientifi c 
pillars, as well as a category for future vision in 
which students will be asked to present their 
vision of the future for transport.

In the fi rst stage, a large number of young 
researchers from across Europe will submit 
abstracts to the competition, giving a short 
summary of their research or future vision 
and the expected deliverables. The abstracts 
will be published on the YEAR-2010 website. 
This collection of abstracts will represent a 
showcase of European research and will be 
available for viewing by all those interested 
in this topic. As part of this fi rst stage of the 
competition, the abstracts will be reviewed 
by a judging panel of European transporta-
tion experts. Fifty fi nalists will be brought to 
the TRA-2010 conference in Belgium for the 
second stage of the competition. 

The second stage will be based on an exhibi-
tion of the young researchers' work in a dedi-
cated area of the conference. Pillar leaders 
will review the fi nalists' displays at the con-
ference and, on the basis of both the display 
and the abstract, will select gold, silver and 
bronze medal winners in each of the pillars. 
The medals will be awarded during the open-

 YEAR-2010 
 Young European Arena of Research 
- 2010 
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ing ceremony of the conference in front of an 
estimated 1,500 delegates. 

 Expected Results 

 All eligible entrants will have their abstracts 
displayed on the YEAR-2010 website. This 
will provide them with the opportunity to view 
their abstract in the context of what others are 
doing, to compare their work to that of oth-
ers and to make contacts with those work-
ing in similar fi elds. They may be contacted 
by stakeholders or industry with an interest in 
the deliverables.

The fi nalists will gain a more prominent forum 
by displaying their work to up to 1,500 del-
egates at TRA-2010. They will also have an 
important opportunity to meet each other and 
to discuss their work with researchers from all 
over Europe.

The fi nalists will be introduced to TRA-2010. 
They will see research presented by mature 
researchers from all over Europe and will have 
the opportunity to participate in discussions 
between researchers, stakeholders and Com-
mission offi cials. They will benefi t greatly from 
this exposure to the expanding European 
community of transport researchers in the 
European Research Area.

The delegates will benefi t from being exposed 
to the enthusiasm and innovation of young 
researchers in Europe. 

The general public and the media (journal-
ists) will benefi t from an opportunity to see 
the work of young transport researchers and 
possible future visions. Many journalists spent 
time talking to the student fi nalists during 
YEAR-2008. 

Prof. Eugene O'Brien, project coordinator for YEAR-2010 (left), with Commissioner Janez Potočnik (right) at the launch 
of the project, joined by three YEAR-2008 gold medalists (from left to right): Kristoffer Lidström - Centre for Research on 
Embedded Systems, Halmstad University, Sweden; Caroline Marchal - Energy Systems Research, University of Orléans 
(CNRS), France; Tommy Hinks - Computer Science and Informatics, University College Dublin, Ireland.
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 Acronym:  YEAR-2010

 Name of proposal:  Young European Arena of Research - 2010

 Contract number:  234122

 Instrument:  CSA-SA

 Total cost:  300 000 € 

 EU contribution:  300 000 € 

 Call:  FP7-SST-2008-RTD-1

 Starting date:  01.01.2009

 Ending date:  31.08.2010

 Duration:  20 months

 Website:  http://year2010.fehrl.org/

 Coordinator:  Prof. Eugene O'Brien

 University College Dublin - National University of Ireland, Dublin

 Belfi eld Campus

 IE 4 Dublin

 E-mail:  eugene.obrien@ucd.ie

 Tel:  +353 (0)1 716 1656

 Fax:  +353 (0)1 716 1216

 EC Offi cer:  Patrick Mercier-Handisyde

 Partners:  European Conference of Transport Research Institutes FR

 Rheinisch-Westfälische Technische Hochschule Aachen DE

 Zavod za gradbeništvo Slovenije SI

 Gheorghe Asachi Technical University of Iaşi RO

 Vlaams Gewest BE
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Index by Acronyms

Acronym Project name Grant Agreement

2-BE-SAFE 2-Wheeler Behaviour and Safety 218703 215

2020 INTERFACE Tailoring of Tribological Interfaces for 
Clean and Energy-Effi cient Diesel and 
Gasoline Power Trains

234324 23

ACCESS 2 ALL Mobility schemes ensuring accessibility 
of public transport for all users

218462 149

ADSEAT Adaptive Seat to Reduce Neck Injuries 
for Female and Male Occupants

233904 219

ADVISE Advanced Dynamic Validations 
using Integrated Simulation and 
Experimentation

218595 222

AEROTRAIN Aerodynamics: Total Regulatory 
Acceptance for the Interoperable 
Network

233985 123

ALARP A railway automatic track warning 
system based on distributed personal 
mobile terminals

234088 225

ARGOMARINE Automatic Oil-Spill Recognition and 
Geopositioning Integrated in a Marine 
Monitoring Network

234096 26

ARIADNA Maritime Assisted Volumetric Navigation 
System

234167 357

ASPIS Autonomous Surveillance in Public 
transport Infrastructure Systems

218513 228

ASSESS Assessment of Integrated Vehicle Safety 
Systems for Improved Vehicle Safety

233942 231

ASSET-Road ASSET advanced safety and driver 
support for essential road transport

217643 234

B2B LOCO Baltic - To - Balkan Network for 
LOgistics COmpetence

234106 409

BB GREEN Battery powered Boats - Greening, 
Reduced resistance, Electric, Effi cient 
and Novel

234142 29

BEAUTY Bio-Ethanol engine for Advanced Urban 
Transport by light commercial vehicle 
and heavy dutY

218512 32

BESST Breakthrough in European Ship and 
Shipbuilding Technologies

233980 360
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456

Acronym Project name Grant Agreement

BIKE INTERMODAL THE INTERMODAL BIKE - Multi-modal 
integration of cycling mobility through 
product and process innovations in 
bicycle design.

234374 152

CASMARE Coordination Action to Maintain and 
Further Develop a Sustainable Maritime 
Research in Europe

234252 364

CASPER Child Advanced Safety Project for 
European Roads

218564 238

CATS City Alternative Transport System 234341 156

CETRRA Actions to Stimulate Participation 
of Cooperation Partners in Surface 
Transport Research

218730 413

CITYHUSH Acoustically Green Road Vehicles and 
City Areas

233655 159

CITYLOG Sustainability and Effi ciency of City 
Logistics

233756 162

CITYMOVE CITY Multi-role Optimized VEhicle 233996 165

CITYNETMOBIL City Network for Fair Mobility 217941 168

CLEANER-D Clean European Rail - Diesel 234338 35

CO-PATCH Composite Patch Repair for Marine 
and Civil Engineering Infrastructure 
Applications

233969 367

CO2NTROL Integrated Solutions for Noise and 
Vibration Control in Vehicles

233764 38

ComPair Continuous health monitoring and non-
destructive assessment of composites 
and composite repairs on surface 
transport applications

218697 370

CONDUITS Coordination Of Network Descriptors for 
Urban Intelligent Transportation Systems

218636 171

CORFAT Cost-effective Corrosion and Fatigue 
Monitoring for Transport Products

218637 240

COVER Coordination of Vehicle and Road safety 
initiatives

218740 243

DELTA Concerted coordination for the 
promotion of effi cient multimodal 
interfaces

218486 174

DHErgo Digital Humans for Ergonomic designs 
of products

218525 246
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457

Acronym Project name Grant Agreement

DIRECT-MAT DISmantling and RECycling Techniques 
for road MATerials - Sharing knowledge 
and practices

218656 41

DIVEST DIsmantling of Vessels with Enhanced 
Safety and Technology

218695 44

DYNOTRAIN Railway vehicle dynamics and track 
interactions: Total regulatory acceptance 
for the interoperable network

234079 127

EBSF European Bus System of the Future 218647 177

ECOQUEST Effi cient Cooling systems for Quieter 
Surface Transport

233541 47

EE-VERT Energy Effi cient Vehicles for Road 
Transport

218598 50

EIRAC II EIRAC 2008-2010 218693 131

EMAR2RES Support Action to initiate cooperation 
between the Communities of European 
MARine and MARitime REsearch and 
Science

234359 417

ENABLE Stimulate Sustainable Freight Transport 
Systems with Latin American countries

233910 373

EPOCH Enabling Protection for Older Children 218744 250

ERRAC-ROADMAP ERRAC Road Map 234255 376

ESTEEM Enhancing Safety and security aspects 
in Transport rEsearch in the Euro-
Mediterranean region

218584 253

EU-CARGOXPRESS Greening of Surface Transport through 
an Innovative and Competitive CARGO-
VESSEL Concept Connecting Marine 
and Fluvial Intermodal Ports.

233925 53

EURECOMP Recycling thermoset composites of 
Sustainable Surface Transport

218609 57

EXCITING Exact Geometry Simulation for 
Optimized Design of Vehicles and 
Vessels

218536 378

EXTREME SEAS Design for Ship Safety in Extreme Seas 234175 256

FIMCAR Frontal Impact and Compatibility 
Assessment Research

234216 259

FIREPROOF Probabilistic framework for onboard 
fi re-safety

218761 263
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458

Acronym Project name Grant Agreement

FLOODSTAND Integrated fl ooding control and standard 
for stability and crises management

218532 266

FLOWHEAD Fluid Optimisation Workfl ows for Highly 
Effective Automotive Development 
processes

218626 381

FUTURAIL Job opportunities for the railway 
community of tomorrow

218596 419

GOALDS GOAL Based Damage Stability 233876 270

HCV Hybrid Commercial Vehicle 234019 181

HEATRECAR Reduced energy consumption by 
massive thermoelectric waste-heat 
recovery in light duty trucks

218541 60

HELIOS High Energy Lithium-Ion Storage 
Solutions

233765 63

HERCULES-B Higher effi ciency engine with ultra-low 
emissions for ships

217878 66

HORIZON Research into Effects on Cognitive 
Performance of Maritime Watch-
keepers under Different Watch Patterns, 
Workloads & Conditions, with Reality 
Usage of Ships Bridge, Engine & Cargo 
Control Simulators

234000 273

HOSANNA Holistic and sustainable abatement of 
noise by optimized combinations of 
natural and artifi cial means

234306 69

HOVERSPILL Multi-environment air cushion oil spill 
fast response and post-emergency 
remediation system

234209 72

HYMAR High effi ciency hybrid drive trains for 
small and mediumsized marine craft

233718 75

I-TOUR i-TOUR: intelligent Transport system for 
Optimized URban trips

234239 184

IceWin Innovative Icebreaking Concepts for 
Winter Navigation

234104 384

IMVITER Implementation of Virtual Testing in 
Safety Regulations

218688 277

INESS INtegrated European Signalling System 218575 281

INFRAGUIDER Infrastructure guidelines for 
environmental railway performance

218662 79
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Acronym Project name Grant Agreement

INGAS Integrated gas powertrain - Low-
emission, CO2-optimised and effi cient 
CNG engines for passenger cars and 
light duty vehicles

218447 82

INTEGRITY Intermodal global door-to-door container 
supply chain visibility

218588 134

INTERACTION Differences and similarities in driver 
INTERACTION with in-vehicle 
technologies

218560 285

INTERAIL Development of a Novel Integrated 
Inspection System for the Accurate 
Evaluation of the Structural Integrity of 
Rail Tracks

234040 289

ISi-PADAS Integrated human modelling and 
Simulation to support human error risk 
analysis of Partially Autonomous Driver 
Assistance Systems

218552 293

ITERATE IT for Error Remediation And Trapping 
Emergencies

218496 296

KITVES Airfoil-based solution for vessel onboard 
energy production destined to traction 
and auxiliary services

218691 86

LESSCCV Large-Eddy and System Simulation to 
predict Cyclic Combustion Variability in 
gasoline engines

233615 89

MARPOS MARitime POlicy Support 218522 422

MEDIATE MEthodology for DescribIng the 
Accessibility of Transport in Europe

218684 187

MID-MOD Mid-frequency vibro-acoustic modelling 
tools / Innovative CAE methodologies to 
strengthen European competitiveness

218508 387

MINOAS Marine Inspection Robotic Assistant 
System

233715 299

MoDe Maintenance on Demand 233890 390

MODSAFE Modular Urban Transport Safety and 
Security Analysis

218606 190

NAVTRONIC Navigational system for effi cient maritime 
transport

234372 393

NICHES+ New and Innovative Concepts 
for Helping European transport 
Sustainability - Towards implementation

218504 193
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460

Acronym Project name Grant Agreement

PANTOTRAIN PANTOgraph and catenary interaction: 
Total Regulatory Acceptance for the 
Interoperable Network

234015 137

PICAV Personal Intelligent City Accessible 
Vehicle System

233776 196

PMnIDEA Predictive Maintenance Employing Non-
intrusive Inspection & Data Analysis

234299 395

POSE²IDON Power Optimised Ship for Environment 
with Electric Innovative Designs ON 
board

218599 92

POWERFUL POWERtrain for FUture Light-duty 
vehicles

234032 96

PRESS4TRANSPORT Virtual Press Offi ce to Improve EU 
Sustainable Surface Transport research 
Media Visibility on a National and 
Regional Level

234258 425

PROLOGUE Promoting Real Life Observations 
for Gaining Understanding of Road 
Behaviour in Europe

233597 302

PROMARC Promoting Marine Research Careers 218590 399

PUBTRANS4ALL Public Transportation - Accessibility for 
All

233701 199

QUIESST Quietening the Environment for a 
Sustainable Surface Transport

233730 99

RE-ROAD Re-road – End of Life Strategies of 
Asphalt Pavements

218747 102

RISPECT Risk-based expert system for through-
life ship structural inspection and 
maintenance and new-build ship 
structural design

218499 402

SAFEGUARD Ship evacuation data and scenarios 218493 305

SAFER BRAIN Innovative Guidelines and Tools for 
Vulnerable Road Users Safety in India 
and Brazil

233994 308

SAFERAIL Development of Novel Inspection 
Systems for Railway Wheelsets

218674 312

SAFETRIP Satellite Application For Emergency 
Handling, Traffi c Alerts, Road safety and 
Incident Prevention

233976 315

SAFEWAY2SCHOOL Integrated System for Safe 
Transportation of Children to School

233967 318
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461

Acronym Project name Grant Agreement

SAFEWIN Safety of winter navigation in dynamic 
ice

233884 320

SAFIER Support Action for Implementation of 
ERTRAC’s Road Transport Research 
Priorities

234161 428

SARTRE Safe Road Trains for the Environment; 
Developing strategies and technologies 
to allow vehicle platoons to operate on 
normal public highways with signifi cant 
environmental, safety and comfort 
benefi ts

233683 106

SAVE ME System and Actions for VEhicles and 
transportation hubs to support disaster 
Mitigation and Evacuation

234027 323

SECUREMETRO Inherently secure blast resistant and fi re 
safe metro vehicles

234148 326

SILENV Ships oriented Innovative soLutions to 
rEduce Noise & Vibrations

234182 109

SIMBA II Strengthening Road Transport Research 
Cooperation between Europe and 
Emerging International Markets II

218567 431

SKIDSAFE Enhanced Driver Safety due to Improved 
Skid Resistance

234303 329

SKILLRAIL Education and Training Actions for high 
skilled job opportunities in the railway 
sector

233649 434

SMART Services for SMEs in collAborative 
tRansporT research projects

234041 437

SMART RRS Innovative Concepts for Smart Road 
Restraint Systems to Provide Greater 
Safety for Vulnerable Road Users

218741 332

SMART-CM SMART Container Chain Management 218547 141

STADIUM Smart Transport Applications Designed 
for Large Events with Impacts on Urban 
Mobility

234127 202

Star-net Transport European Network to support the 
sustainable surface transport SMEs

218605 440

STORAGE Composite Structural Power Storage for 
Hybrid Vehicles

234236 112

STREAMLINE Strategic Research For Innovative 
Marine Propulsion Concepts

233896 115

SUSY Surfacing System for Ship Recovery 234151 336
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Acronym Project name Grant Agreement

TECH-CLINIC SST Setting-up of Effective Technological 
Clinics to Address Real Knowledge 
Needs of Surface Transport Industry

217980 443

TelliBox Intelligent MegaSwapBoxes for 
advanced intermodal freight transport

217856 145

THOMO Development of a Finite Element Model 
of the Human Thorax and Upper 
Extremities

218643 339

THORAX Thoracic Injury Assessment for Improved 
Vehicle Safety

218516 342

TIFFE Thermal SystemsIntegration for Fuel 
Economy

233826 118

TRANS-AFRICA Promoting Public Transport in Africa 218225 205

TRANSBONUS Transport EU-Western Balkan Network 
for Training, Support and Promotion of 
Cooperation in FP7 research activities

218699 446

TRANSFEU Transport fi re safety engineering in the 
European Union

233786 345

TULCS Tools for Ultra Large Container Ships 234146 349

TURBLOG_WW Transferability of urban logistic concepts 
and practices from a worldwide 
perspective

234061 208

TYROSAFE Tyre and Road Surface Optimisation for 
Skid Resistance and Further Effects

217920 352

VIAJEO International Demonstrations of Platform 
for Transport Planning and Travel 
Information

233745 211

VISIONS-OLYMPICS The next generation of products and 
procedures for vessels and fl oating 
structures

234199 405

YEAR Young European Arena of Research 218742 449

YEAR-2010 Young European Arena of Research 
- 2010

234122 452
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Index by Instruments

CP – FP

2-BE-SAFE 2-Wheeler Behaviour and Safety 215

2020 INTERFACE Tailoring of Tribological Interfaces for Clean and Energy-
Effi cient Diesel and Gasoline Power Trains

23

ADSEAT Adaptive Seat to Reduce Neck Injuries for Female and 
Male Occupants

219

ADVISE Advanced Dynamic Validations using Integrated Simulation 
and Experimentation

222

AEROTRAIN Aerodynamics: Total Regulatory Acceptance for the 
Interoperable Network

123

ALARP A railway automatic track warning system based on 
distributed personal mobile terminals

225

ARGOMARINE Automatic Oil-Spill Recognition and Geopositioning 
Integrated in a Marine Monitoring Network

26

ARIADNA Maritime Assisted Volumetric Navigation System 357

ASPIS Autonomous Surveillance in Public transport Infrastructure 
Systems

228

ASSESS Assessment of Integrated Vehicle Safety Systems for 
Improved Vehicle Safety

231

ASSET-Road ASSET advanced safety and driver support for essential 
road transport

234

BB GREEN Battery powered Boats - Greening, Reduced resistance, 
Electric, Effi cient and Novel

29

BEAUTY Bio-Ethanol engine for Advanced Urban Transport by light 
commercial vehicle and heavy dutY

32

BESST Breakthrough in European Ship and Shipbuilding 
Technologies

360

BIKE INTERMODAL THE INTERMODAL BIKE - Multi-modal integration of 
cycling mobility through product and process innovations 
in bicycle design.

152

CASMARE Coordination Action to Maintain and Further Develop a 
Sustainable Maritime Research in Europe

364

CASPER Child Advanced Safety Project for European Roads 238

CATS City Alternative Transport System 156

CITYHUSH Acoustically Green Road Vehicles and City Areas 159

CITYLOG Sustainability and Effi ciency of City Logistics 162

CITYMOVE CITY Multi-role Optimized VEhicle 165

CLEANER-D Clean European Rail - Diesel 35
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464

CO-PATCH Composite Patch Repair for Marine and Civil Engineering 
Infrastructure Applications

367

CO2NTROL Integrated Solutions for Noise and Vibration Control in 
Vehicles

38

ComPair Continuous health monitoring and non-destructive 
assessment of composites and composite repairs on 
surface transport applications

370

CORFAT Cost-effective Corrosion and Fatigue Monitoring for 
Transport Products

240

COVER Coordination of Vehicle and Road safety initiatives 243

DHErgo Digital Humans for Ergonomic designs of products 246

DIVEST DIsmantling of Vessels with Enhanced Safety and 
Technology

44

DYNOTRAIN Railway vehicle dynamics and track interactions: Total 
regulatory acceptance for the interoperable network

127

ECOQUEST Effi cient Cooling systems for Quieter Surface Transport 47

EE-VERT Energy Effi cient Vehicles for Road Transport 50

EIRAC II EIRAC 2008-2010 131

EPOCH Enabling Protection for Older Children 250

ERRAC-ROADMAP ERRAC Road Map 376

EU-CARGOXPRESS Greening of Surface Transport through an Innovative and 
Competitive CARGO-VESSEL Concept Connecting Marine 
and Fluvial Intermodal Ports.

53

EURECOMP Recycling thermoset composites of Sustainable Surface 
Transport

57

EXCITING Exact Geometry Simulation for Optimized Design of 
Vehicles and Vessels

378

EXTREME SEAS Design for Ship Safety in Extreme Seas 256

FIMCAR Frontal Impact and Compatibility Assessment Research 259

FIREPROOF Probabilistic framework for onboard fi re-safety 263

FLOODSTAND Integrated fl ooding control and standard for stability and 
crises management

266

FLOWHEAD Fluid Optimisation Workfl ows for Highly Effective 
Automotive Development processes

381

FUTURAIL Job opportunities for the railway community of tomorrow 419

GOALDS GOAL Based Damage Stability 270

HEATRECAR Reduced energy consumption by massive thermoelectric 
waste-heat recovery in light duty trucks

60

HELIOS High Energy Lithium-Ion Storage Solutions 63

In
d

ex
 b

y 
In

st
ru

m
en

ts

REC-10-001_MEP3.indd   464REC-10-001_MEP3.indd   464 03/05/11   12:2303/05/11   12:23



465

HORIZON Research into Effects on Cognitive Performance of 
Maritime Watch-keepers under Different Watch Patterns, 
Workloads & Conditions, with Reality Usage of Ships 
Bridge, Engine & Cargo Control Simulators

273

HOSANNA Holistic and sustainable abatement of noise by optimized 
combinations of natural and artifi cial means

69

HOVERSPILL Multi-environment air cushion oil spill fast response and 
post-emergency remediation system

72

HYMAR High effi ciency hybrid drive trains for small and 
mediumsized marine craft

75

I-TOUR i-TOUR: intelligent Transport system for Optimized URban 
trips

184

IceWin Innovative Icebreaking Concepts for Winter Navigation 384

IMVITER Implementation of Virtual Testing in Safety Regulations 277

INESS INtegrated European Signalling System 281

INGAS Integrated gas powertrain - Low-emission, CO2-optimised 
and effi cient CNG engines for passenger cars and light 
duty vehicles

82

INTEGRITY Intermodal global door-to-door container supply chain 
visibility

134

INTERACTION Differences and similarities in driver INTERACTION with 
in-vehicle technologies

285

INTERAIL Development of a Novel Integrated Inspection System for 
the Accurate Evaluation of the Structural Integrity of Rail 
Tracks

289

ISi-PADAS Integrated human modelling and Simulation to support 
human error risk analysis of Partially Autonomous Driver 
Assistance Systems

293

ITERATE IT for Error Remediation And Trapping Emergencies 296

KITVES Airfoil-based solution for vessel onboard energy production 
destined to traction and auxiliary services

86

LESSCCV Large-Eddy and System Simulation to predict Cyclic 
Combustion Variability in gasoline engines

89

MID-MOD Mid-frequency vibro-acoustic modelling tools / 
Innovative CAE methodologies to strengthen European 
competitiveness

387

MINOAS Marine Inspection Robotic Assistant System 299

MoDe Maintenance on Demand 390
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MODSAFE Modular Urban Transport Safety and Security Analysis 190

NAVTRONIC Navigational system for effi cient maritime transport 393

PANTOTRAIN PANTOgraph and catenary interaction: Total Regulatory 
Acceptance for the Interoperable Network

137

PICAV Personal Intelligent City Accessible Vehicle System 196

PMnIDEA Predictive Maintenance Employing Non-intrusive Inspection 
& Data Analysis

395

POSE²IDON Power Optimised Ship for Environment with Electric 
Innovative Designs ON board

92

POWERFUL POWERtrain for FUture Light-duty vehicles 96

PROLOGUE Promoting Real Life Observations for Gaining 
Understanding of Road Behaviour in Europe

302

PUBTRANS4ALL Public Transportation - Accessibility for All 199

QUIESST Quietening the Environment for a Sustainable Surface 
Transport

99

RE-ROAD Re-road – End of Life Strategies of Asphalt Pavements 102

RISPECT Risk-based expert system for through-life ship structural 
inspection and maintenance and new-build ship structural 
design

402

SAFEGUARD Ship evacuation data and scenarios 305

SAFER BRAIN Innovative Guidelines and Tools for Vulnerable Road Users 
Safety in India and Brazil

308

SAFEWAY2SCHOOL Integrated System for Safe Transportation of Children to 
School

318

SAFEWIN Safety of winter navigation in dynamic ice 320

SARTRE Safe Road Trains for the Environment; Developing 
strategies and technologies to allow vehicle platoons 
to operate on normal public highways with signifi cant 
environmental, safety and comfort benefi ts

106

SAVE ME System and Actions for VEhicles and transportation hubs 
to support disaster Mitigation and Evacuation

323

SECUREMETRO Inherently secure blast resistant and fi re safe metro 
vehicles

326

SILENV Ships oriented Innovative soLutions to rEduce Noise & 
Vibrations

109
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467

SKIDSAFE Enhanced Driver Safety due to Improved Skid Resistance 329

SKILLRAIL Education and Training Actions for high skilled job 
opportunities in the railway sector

343

SMART RRS Innovative Concepts for Smart Road Restraint Systems to 
Provide Greater Safety for Vulnerable Road Users

332

STADIUM Smart Transport Applications Designed for Large Events 
with Impacts on Urban Mobility

202

STORAGE Composite Structural Power Storage for Hybrid Vehicles 112

STREAMLINE Strategic Research For Innovative Marine Propulsion 
Concepts

115

SUSY Surfacing System for Ship Recovery 336

TelliBox Intelligent MegaSwapBoxes for advanced intermodal 
freight transport

145

THOMO Development of a Finite Element Model of the Human 
Thorax and Upper Extremities

339

THORAX Thoracic Injury Assessment for Improved Vehicle Safety 342

TIFFE Thermal SystemsIntegration for Fuel Economy 118

TRANSBONUS Transport EU-Western Balkan Network for Training, 
Support and Promotion of Cooperation in FP7 research 
activities

446

TRANSFEU Transport fi re safety engineering in the European Union 345

TULCS Tools for Ultra Large Container Ships 349

VIAJEO International Demonstrations of Platform for Transport 
Planning and Travel Information

211

CP – IP

EBSF European Bus System of the Future 177

HCV Hybrid Commercial Vehicle 181

HERCULES-B Higher effi ciency engine with ultra-low emissions for ships 66

SAFETRIP Satellite Application For Emergency Handling, Traffi c Alerts, 
Road safety and Incident Prevention

315

SMART-CM SMART Container Chain Management 141
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468

CSA – CA

ACCESS 2 ALL Mobility schemes ensuring accessibility of public transport 
for all users

149

CITYNETMOBIL City Network for Fair Mobility 168

CONDUITS Coordination Of Network Descriptors for Urban Intelligent 
Transportation Systems

171

DELTA Concerted coordination for the promotion of effi cient 
multimodal interfaces

174

DIRECT-MAT DISmantling and RECycling Techniques for road MATerials 
- Sharing knowledge and practices

41

ESTEEM Enhancing Safety and security aspects in Transport 
rEsearch in the Euro-Mediterranean region

253

INFRAGUIDER Infrastructure guidelines for environmental railway 
performance

79

MEDIATE MEthodology for DescribIng the Accessibility of Transport 
in Europe

187

NICHES+ New and Innovative Concepts for Helping European 
transport Sustainability - Towards implementation

193

SAFERAIL Development of Novel Inspection Systems for Railway 
Wheelsets

312

TURBLOG_WW Transferability of urban logistic concepts and practices 
from a worldwide perspective

208

TYROSAFE Tyre and Road Surface Optimisation for Skid Resistance 
and Further Effects

352
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469

CSA – SA

B2B LOCO Baltic - To - Balkan Network for LOgistics COmpetence 409

CETRRA Actions to Stimulate Participation of Cooperation Partners 
in Surface Transport Research

413

EMAR2RES Support Action to initiate cooperation between the 
Communities of European MARine and MARitime 
REsearch and Science

417

ENABLE Stimulate Sustainable Freight Transport Systems with Latin 
American countries

373

MARPOS MARitime POlicy Support 422

PRESS4TRANSPORT Virtual Press Offi ce to Improve EU Sustainable Surface 
Transport research Media Visibility on a National and 
Regional Level

425

PROMARC Promoting Marine Research Careers 399

SAFIER Support Action for Implementation of ERTRAC&#39;s 
Road Transport Research Priorities

428

SIMBA II Strengthening Road Transport Research Cooperation 
between Europe and Emerging International Markets II

431

SMART Services for SMEs in collAborative tRansporT research 
projects

437

Star-net Transport European Network to support the sustainable surface 
transport SMEs

440

TECH-CLINIC SST Setting-up of Effective Technological Clinics to Address 
Real Knowledge Needs of Surface Transport Industry

443

TRANS-AFRICA Promoting Public Transport in Africa 205

VISIONS-OLYMPICS The next generation of products and procedures for 
vessels and fl oating structures

405

YEAR Young European Arena of Research 449

YEAR-2010 Young European Arena of Research - 2010 452
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01DB-METRAVIB SAS 360

A.S. Watson (Europe) Holdings B.V. 134

A+S Consult GmbH, Forschung und Entwicklung 308

Aalborg Industries A/S 66

ABB Turbo Systems AG 66

Abertis Autopistas España, S.A.U. 315

ABS Corporate 263

ACCON GmbH 159

ACEBI SAS 92

ACOUCITE 69

ACTIA S.A. 177

Adam Mickiewicz University Foundation 440

Adam Opel GmbH 63, 82, 259, 277

Admarin Designers Consultants Contractors 72

Administrador de Infraestructuras Ferroviarias 123, 281

Administration de l'Equipement et des Déplacements/AED 
(Brussels Capital Région) 

171

Administration of Customs and Excises 141

Advanced Computer Systems S.p.A. 393

Aerosol & Particle Technology Lab. / Chemical Process 
Engineering Research Institute / Centre for Research and 
Technology Hellas

181

AFP MKT Ltd 409

AfriDeut Consult Ltd 234

AGE - La plate-forme européenne des personnes âgées 187

Agenzia nazionale per le nuove tecnologie, l’energia e lo 
sviluppo economico sostenibile

181

Agenzia per la Mobilità del Comune di Roma Società per 
Azioni

202

Agenzia per la Promozione della Ricerca Europea 440

Agenzia Regionale per la Mobilità del Lazio 156

Index by Partners
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Aggregate Industries UK Limited 329

AGU Zürich (Arbeitsgruppe für Unfallmechanik) 219

Airbus UK 222

Akdeniz University 409

Aker Arctic Technology 384

Alfa Products & Technologies 159, 289, 312

ALGOE 315

Alma Consulting Group S.A.S. 127, 137, 280, 345

Alma Mater Studiorum Università di Bologna - UNIBO 99

ALPHA Composites GmbH 82

ALSTOM Transport SA 35, 127, 137, 190, 281, 
345, 395, 434

Altair Development France 277

Altea Italia, Srl 211

ALTRA S.P.A. 181

Alveus d.o.o. 320, 367

Amberjack Projects Ltd. 29

American Bureau of Shipping - Europe LTD 240

Amparo Solutions AB 318

Anatoliki S.A. Development Company 174

ANCHORAGE 413

ANCO S.A. Agencies, Commerce & Industry 211

ANEK Lines 228

Anonymos Etaireia Ellinikon kai Diethnon Metaforon Proodos 
AE 

141

Ansaldo STS France 190

Ansaldo STS S.p.A. 225, 281, 376

AnsaldoBreda S.p.A 123, 345

Antwerp Port Authority - Gemeentelijk Havenbedrijf 
Antwerpen

141

API SA 215
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473

Applied Research and Communications Fund 440, 446

Aqualiner 29

ArcelorMittal Ostrava a.s. 332

Arctic and Antarctic Research Institute 320

Aristotle University of Thessaloniki 240, 409

Artesis Hogeschool Antwerpen 102

Arttic SAS 115

ASCI SYSTEMHAUS GMBH 413

Ashok Leyland Limited, Telematics Business Unit 202

Asociacion de Investigacion Metalurgica del Noroeste 367

Associação Brasileira de Engenharia 211, 431

Associação Portuguesa para a Normalização e Certifi cação 
Ferroviária

137

Association de Gestion de l'Institut Catholique d'Arts et 
Métiers de Nantes

57

Association Européenne Des Fournisseurs Automobiles Aisbl 425

Association of the European Railway Industry 345

Association of Train Operating Companies 35

Associazione Costruttori di Acciaio Italiani - ACAI 99

ASSTRA – Associazione Trasporti 177

Astrium GmbH Bremen 336

ATAC S.p.A. 395

ATAF- Azienda Trasporti Area Fiorentina S.p.a. 152

Athena - Research and Innovation Center in Information, 
Communication and Knowledge Technologies

228

Atlantec Enterprise Solutions GmbH 402

AtoutVeille 370

AUDI Aktiengesellschaft 277

Autoliv Development AB 341

Automotive center – Centar za vozila, Sarajevo 446

Autopistas, Concesionaria Española, S.A. (Unipersonal) 315
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474

Autoridad Portuaria de Gijón 53

Autostrade per l’italia S.p.a. 329

Autotech Engineering A.I.E ES 277

AVL List GmbH 32, 66, 91, 98, 108, 425

Avonwood Developments Ltd 390

AZD Praha sro 281

Azienda Trasporti Milanesi S.p.A. 177

Azienda Trasporti Verona Srl 177

Balance Technology Consulting GmbH 92, 336, 360, 405

Balancia 308

Balfour Beatty Rail S.p.A 79

Banverket - Swedish National Rail Administration 79, 281, 376

BAP Logistics Ltd 134

Baudis Bergmann Rosch Verkehrstechnik GmbH 281

Bayerische Motoren Werke Aktiengesellschaft 246

Bayrisches Innenministerium - Polizeipräsidium Oberbayern 234

BDO EOS Svetovanje d.o.o. 174

BDZ Passenger Traffi c EOOD 199

Becker Marine Systems 360

Beijing Public Transport Holdings, Ltd. 211

Beijing Transportation Research Center 211

Bekaert Advanced Coatings NV 23

Ben-Gurion University of the Negev 215, 296

Berends Consult 177

Bergische Universität Wuppertal 86, 345

bfa-Augsburg Ballonfabrik See- und Luftausrüstung GmbH & 
Co. KG

336

BIS Bremerhavener Gesellschaft fur Investitionsforderung und 
Stadtentwicklung mbH

177

BKV Ltd - Budapest Transport Closely Held Corporation 177

Blekinge Tekniska Högskola 360
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475

Blue Print IT Solutions 149

BMT Group Ltd 263, 266, 305, 336

Bohler Schmiedetechnik GmbH & Co. KG 66

Bombardier Transportation GmbH 35, 123, 137, 190, 199, 
281, 326, 345, 376

Bombardier Transportation Sweden AB 376, 387

Bombardier Transportation UK Ltd 281, 345

BPV - Beratung und Planung im Verkehrswesen GmbH 141

BRE Global Ltd 345

Brüel & Kjær Sound & Vibration Measurement A/S 38

Bruntons Propellers Ltd 75

Brže Više Bolje d.o.o. 349

Budapest University of Technology and Economics 315, 425

Budapest University of Technology and Economics - 
Department of Highway and Railway Engineering

425

Budapesti Muszaki es Gazdasagtudomanyi Egyetem 190, 443

Bundesanstalt für Materialforschung und -prüfung 240

Bundesanstalt für Materialforschung und Überprüfung 82

Bundesanstalt für Straßenwesen 215, 238, 243, 259, 277, 
342, 352

Bureau Veritas 92, 109, 263, 266, 273, 
305, 336, 349, 360, 367, 

402 

Bureau Veritas - Registre international de classifi cation de 
navires et d'aéronefs SA

92, 305, 336, 349, 360

BVT Surface Fleet Limited 44

BW Gas ASA 393

Bytronic Automation Limited 395

C.R.F. Società Consortile per Azioni 63

C.T.M. AMBIENTE SRL 360

Cadzow Communications Consulting Ltd 184

Canal de Experiencias Hidrodinámicas de El Pardo 256, 349

CANEVAFLOR SAS 69
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Carbonia AB 29

Carnival plc 263, 270, 393

Caterpillar SARL 35

CD-adapco France 381

CEHIPAR 109

CEN - Comité Européen de Normalisation 141

Center of Maritime Technologies e.V. 53, 263, 360

Central Road Research Institute (CRRI) 431

Centre de Documentation, de Recherche et 
d'Expérimentations sur les pollutions accidentelles des eaux

72

Centre de recherches routières - Opzoekingscentrum voor de 
wegenbouw

41, 102

Centre d'études pour les réseaux 211

Centre d'études sur les réseaux, les transports, l'urbanisme et 
les constructions publiques (CERTU)

177

Centre d'Etudes Techniques de l'Equipement du Sud Ouest 174

Centre européen d'études de sécurité et d'analyse des 
risques

215, 231, 238, 243, 339

Centre for Research and Technology - Thessaly 370

Centre for Research and Technology Hellas 35, 141, 149, 174, 181, 
215, 302, 323, 373, 422 

Centre Internacional de Mètodes Numèrics en Enginyeria 360

Centre National de la Recherche 63

Centre National de la Recherche Scientifi que (CNRS) 115, 165, 266

Centre Scientifi que et Technique du Bâtiment 99

Centro de Estudios e Investigaciones Tecnicas de Gipuzkoa 127, 177, 246

Centro di ricerca per il Trasporto e la Logistica – Università 
degli Studi di Roma 'La Sapienza'

156, 253

Centro Interuniversitario di Ricerca Trasporti 419

Centro Ricerche Fiat S.C.p.A. 32, 50, 60, 72, 96, 118, 
162, 165, 181, 222, 259, 

277, 293, 387, 428 

Centro Studi Industriali di Taddei Simona Maria e C. SAS 86
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Centrum dopravního výzkumu v.v.i. 215, 285, 409

Centrum Naukowo-Techniczne Kolejnictwa 345

Centrum Techniki Okr towej S.A 115, 266

České dráhy AS 35

Ceske vysoke uceni technicke v Praze 82, 89, 96, 413

CETE de l'Est - Laboratoire Régional des Ponts et Chaussées 
(LRPC) de Strasbourg

99

CETENA S.p.A. Centro per gli Studi di Tecnica Navale 109, 360, 367

Chalmers Tekniska Högskola AB 35, 38, 82, 115,177, 219, 
231, 238, 296

Charles Taylor & Co Limitd 273

Chinese Academy of Meteorological Sciences 413

City of Barcelona (BN) 171

City of Paris - Department of roads and transportation (Paris) 171

City of Stockholm, Environment and Health Administration 69

Clarity Consulting Information and Management Services Ltd 234

Cliff Funnell Associates 440

Cold Car spa 165

Color Line AS 263

Color Line Marine AS 270, 305

Combibox System 171

Comité de Liaison de la Construction d'Equipements et de 
Pièces d'Automobiles Clepa aisbl

440

Commissariat à l'énergie atomique 63, 289, 293

Commission of the European Communities - Directorate 
General Joint Research Centre

26, 228

Communauté Urbaine de Lyon 171

Communauté Urbaine de Strasbourg (CTL) 156

Community of European Railway and Infrastructure 
Companies

376

Community of European Shipyards Association 364, 399, 405, 417
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478

Compagnie Maritime d'Affrêtement - Compagnie Générale 
Maritime

349

Compañia Trasmediterranea 53, 109

Componenta Pietarsaari MS Oy 66

Compositec 57

CONCAWE IVZW 428

Conncept Swiss 318

Consiglio Nazionale delle Ricerche 26, 32, 35, 82, 299

Consorcio Regional de Transportes de Madrid 177

Consorzio Armatori per la Ricerca scrl 357, 402

Construcciones y Auxiliar de Ferrocarriles Investigación y 
Desarrollo, S.L.

123

Construcciones y Auxiliar de Ferrocarriles, S.A. 127

Consultores Investigacion Tecnologica S.L. 357

Contact Srl 137

Continental AG 38

Continental Aktiengesellschaft 165

Continental Automotive GmbH 82

Continental Rail S.A. 35

Continental Safety Engineering International GmbH 341

Continental Teves AG & Co. oHG 390

Converteam Technology Ltd 92

Corus UK Limited 376

Corus UK Ltd, trading as Corus Rail 395

COSCO Network E Logistics Co Ltd 141

COSCON - Cosco Container Lines 141

Council for Scientifi c and Industrial Research - CSIR (South 
Africa)

202

Council for Scientifi c and Industrial Research (CSIR) 431

Cranfi eld University 395

Cross-border Research Association 134
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CS Systemes d'Information SA 360

CSA COMPUTER & ANTRIEBSTECHNIK GMBH 413

CTL Logistics S.A. 145

CURRENTA GmbH & Co. OHG 345

DAF Trucks NV 181

Daimler AG 32, 82, 231, 259, 277

Damen Schelde Naval Shipbuilding B.V. 92, 360

Danaher Motion AB 181

Danish Maritime Authority 270

Danish Road Directorate / Danish Road Institute 41, 102

Danish Technical University 66

Danmarks Tekniske Universitet 381

Danone PDPA srl 165

Dantec Dynamics GmbH 222

D'Appolonia S.p.A. 35, 177, 360, 395

Darmstadt University of Technology - Institute of Ergonomics 225

DB Netz AG 281

DCNS 109, 336

DCNS SA 92

DeCeTe Duisburger Container Terminal Gesellschaft 134

Delft University of Technology 66, 329

Delphi Automotive Systems Luxembourg SA 82, 428

Delphi Diesel Systems S.A.S. 96

DENSO Thermal Systems S.p.A. 118

Det Norske Veritas 29, 269, 358

Det Norske Veritas AS 92, 256, 266, 378, 393

Deutsche Bahn AG 35, 123, 127, 137, 345

Deutsches Zentrum für Luft-und Raumfahrt e.V. 211, 281, 293, 315

Development centre for Ship technology and Transport 
systems

115
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DHL Global Forwarding (Belgium) 134

DHL Management (Switzerland) Ltd 141

DHL Worldwide Express Logistics NV/SA - Global Customer 
Solutions

390

Diab Norge AS 29

Dievropaiki Ektairia Symboulon Metaforon Anaptikis kai 
Pliroforikis AE

141

Digigroup Srl 177

DIMAC RED Srl 181

DIMETRONIC SA 190

Dipartimento di Ingegneria Navale, del Mare e per l'Ambiente 
(DINMA) - Università degli Studi di Trieste

270

Distretto Tecnologico sull'Ingegneria dei Materiali polimerici e 
compositi e Strutture

437

Dokuz Eylul Universitesi 44

Dorel Netherlands (a trade name of Maxi Miliaan B.V.) 250

DP World - The Peninsular & Oriental Steam Navigation 
Company

141

Dutch Maritime Network 422

Dynamics, Structures & Systems International 395

DYNAmore Gesellschaft für FEM Ingenieurdienstleistungen 
mbH Karlsruhe

277

E.On Rurhgas AG 82

E4tech Sarl 32

ECKA Granulate GmbH & Co. KG 66

eco2Win AB 79

Ecocat Oy 82, 96

Ecole Centrale de Lyon 47

Ecole Centrale Marseille 349

Ecole Polytechnique Fédérale de Lausanne (EPFL) 156

École Supérieure d’Electricité 293

ECONET S.L. 437

ECT Delta Terminal B.V. 134
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ECT Venlo B.V. 134

EDC- European Datacomm NV 141

EIA - European Intermodal Association 141

Eidgenössische Technische Hochschule Zürich 413

Elasis S.C.p.A. 184

Elbit Systems Ltd. 225

Electricité de France SA 63

Elsag S.p.A. 437

EMEF, SA - Empresa de Manutenção de Equipamento 
Ferroviário, SA

312

EMPA - Swiss Federal Laboratories 66

Empresa de Transportes e Trânsito de Belo Horizonte S.A. 208

EMS PreCab GmbH & Co. KG 360

Emtele Oy 234

Enersys Ltd 75

Engineering Center Steyr GmbH & Co. KG 50

ENMM 360

Ente Autonomo Volturno Srl 174

Envirocoustics A.B.E.E 312, 370

Epitropi Ereunon Panepistimiou Thessalias 215

Erasmus Universiteit Rotterdam 134

Esarc Hi-Tech srl 360

ESI Group S.A. 246, 277, 381

ESP Ltd 75

Essex County Council 332

Estaleiros Navais de Peniche, S. A. 367

Estaleiros Navais de Viana Do Castelo 256

ETC Battery And FuelCells Sweden AB 112

ETF Nautilus UK 273

ETH Zurich 66
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482

EURNEX e.V. 376, 413, 419

Eurocities 193

Europe Recherche Transport (ERT) 149, 156, 215, 246, 285

European Asphalt Pavement Association 102

European Commission’s Joint Research Centre 222

European Community represented by the European 
Commission – Directorate General Joint Research Centre

96

European Community Shipowners Associations 273, 364

European Composite Recycling Services Company scrl 57

European Conference of Transport Research Institutes 452

European Council for Maritime Applied R&D Association 399

European Council for Maritime Applied Research & 
Development

 417, 422

European Federation of Railway Trackworks Contractors 376

European Intermodal Association 131, 141, 145

European Journalism Centre 425

European Marine Equipment Council 92,364, 399, 405, 440 

European Rail Infrastructure Managers asbl 376

European Road Transport Telematics Implementation 
Coordination scrl (ERTICO)

162, 202, 211, 428, 431 

European Space Agency 393

European Union Road Federation - ERF 99

Europese Binnenvaart Unie 364

EUROPLATFORMS G.E.I.E 162

Eutelsat SA 315

EvoBus GmbH 177

Ewals Cargo Care B.V. 145

Exova Warringtonfi re 345

Explosivos Alaveses S.A 326

ExxonMobil Research and Engineering Company 32

FACTUM Chaloupka & Risser OHG 215, 285
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483

Faculdade de Ciencias e Technologia da Universidade de 
Coimbra

23

FACULDADE DE MOTRICIDADE HUMANA 215

Faculty of Mechanical Engineering and Naval Architecture 349

Faculty of Mechanical Engineering, University of Belgrade 199

Faurecia Sièges d'Automobile 219

Federal Institute for Materials Research and Testing (BAM) 112

Federal Mogul Friedberg GmbH 66

Federation of European Motorcyclist's Associations 215, 332

FE-DESIGN Gesellschaft zur Herstellung von Analysesoftware 
mbH

381

FEHRL AISBL (FEHRL) 352

Feldman Enterprises Limited 289, 312

Ferrocarril Metropolita de Barcelona SA 190

FEV Motorentechnik GmbH 32, 91, 98, 108

FH Joanneum Gesellschaft mbH 50

Fiat Automobiles S.p.A. 238

FIAT Group Automobiles Spa 259

FINCANTIERI Cantieri Navali Italiani S.p.A. 270, 360

Finnish Meteorological Institute 320

Finnish Transport Agency 320

First Technology Safety Systems (Europe) 231, 238, 243, 250, 342

FIT Consulting Srl 165, 177

Fjellstrand AS 53

Fleetech AB 318

Flensburger Schiffbau-Gesellschaft mbH & Co KG 360

Folksam Ömsesidig Sakförsäkring 219

Fondation Européenne de la Science 417

Fondazione Graphitech 184

Fondazione per la Ricerca sulla Migrazione e sulla 
Integrazione delle Tecnologie

184
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484

Fondazione Ugo Bordoni 315

FORCE Technology 360

Ford Forschungszentrum Aachen GmbH 63

Ford-Werke GmbH 118

Forschungsgesellschaft Mobilitat GmbH - Austrian Mobility 
Research

174

Forschungsinstitut für Rationalisierung e.V. 281

Forsvarets Forskninginstitutt 393

Forum des Laboratoires Européens de Recherche Routière 102, 428, 430, 449

Foundation for Research and Technology Hellas 446

Foundation Wegemt - A European Association of Universities 
in Marine Technology and Related Sciences Mekelweg - 
Faculteit MT

364, 399

Framtíðarorka ehf / FTO Sustainable Solutions 437

FRANCISCO CARDAMA, S.A. 367

Fraunhofer Institute for Physical Measurement Techniques 60

Fraunhofer-Gesellschaft zur Förderung der angewandten 
Forschung e.V.

141, 162, 177, 315

French national institute for transport and safety research 318

Fronius International GmbH 360

FTW Forschungszentrum Telekommunikation Wien GmbH 225

FUCHS Fördertechnik AG 360

Fundación CIDAUT 99, 219, 277, 440, 443

Fundación Cidemco 345

Fundación de la Comunidad Valenciana para la Investigación, 
Promoción y Estudios Comerciales de Valenciaport

422

Fundación de los Ferrocarriles Españoles 326

Fundación Fatronik 95

Fundación Gaiker 57

Fundación para de Galicia 285

Fundación para la Investigación y Desarrollo en Transporte y 
Energía

293
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485

Fundación para o fomento da calidade industrial e o 
desenvolvemento tecnolóxico de Galicia

437

Fundacion Robotiker 106

Fundación TEKNIKER 96

Fundación Valenciaport (FV) 373

Funkwerk Information Technologies GmbH 281

FUSP – Foundation of Support to University of San Paulo 308

Future Shape GmbH 360

Gdansk University of Technology 399

GDF Suez S.A. 82

GE Oil and Gas 399

GEA Vallaton et Chanard SA 156

GEAJ-M Vallotton et T. Chanard Architectes-Urbanistes FSU 
SA

168

GENESIS S. A. 360

Geotecnia y Cimientos S.A. 329

German Research Center for Artifi cial Intelligence 299

Germanischer Lloyd AG 44, 92, 256, 270, 360 

Gheorghe Asachi Technical University of Ia i 234, 452

GIE de recherche et d'études PSA Renault 238, 243

GLAFCOS Marine 299

Glafcos Marine Ltd. 299

Goodyear 159

Gospodarsko interesno zdruzenje ACS, Slovenski 
avtomobilski grozd

440

Gottfried Wilhelm Leibniz Universität Hannover 234

Gotthard-Strassentunnel 323

Grand Port Maritime De Nantes Saint-Nazaire 360

Graz University of Technology 219

Groupement Industriel des Constructions et Armements 
Navals

92
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486

Groupement ITS-JU 211

Grupo Mecánica del Vuelo Sistemas S.A. 357

G-Tronix Ltd 370

Haldor Topsoe A/S 82

Hama Investeeringud OU 384

Hamburgische Schiffbau-Versuchsanstalt GmbH 115, 270, 357

Haute Ecole Arc Ingénierie 95

Head Acoustics GmbH 159

Hellenic Aerospace Industry 228

Hellenic Institute of Transport - The Centre for Research and 
Technology Hellas

149

Hellenic Ministry of Economy and Finance 141

Hellenic Ministry of Finance-Greek Customs 141

Hellenic Register of Shipping S.A. 378

Helsinki University of Technology 66

Hexcel Composites Ltd 370

High Modulus Europe Ltd 29

High Performance Space Structure Systems GmbH 222

High Technological Park - Technical University of Varna 109

Higher school of Transport 'Todor Kableshkov' 446

HM Revenue and Customs 134

Hochschule für Technik und Wirtschaft Dresden (FH) 35

Hogia Public Transport Systems AB 177

Holland Rudder Propellers 115

Hong Kong University of Science and Technology 413

Horama S.A. 299

Horama, Marketing & Engineering Services S.A 299

Hovertech Ltd 72

HRD Trailer-Engineering GmbH 145

Hübner Gummi- und Kunststoffe GmbH 177
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487

Human Solutions GmbH 246

Human-Factors-Consult GmbH 413

HydrOcean 349

IAS 149

IAT Ingenieurgesellschaft für Automobiltechnik mbH 259

Icon Computer Graphics Ltd 381

ICSO - International Cargo Security Organisation 141

IDIADA Automotive Technology SA 106, 231, 238, 250, 259, 
332

IDMEC 181

IFP Energies nouvelles 82, 89, 96 

ILS Oy 320

IMPACTS Europe 202

Imperial College London (ICL) 171

IMR- Desenvolvimento Organizacional Ltda 308

INASMET-TECNALIA 326

Indian Institute of Technology Bombay 44

Indian Register of Shipping 263

INDRA ESPACIO, S.A. 315

Industrial Research Institute for Automation and 
Measurements

315

Ineco Tifsa 127

INEO Systrans 177

Ingeniería y Economía del Transporte S.A. 281

Ingenieurgesellschaft Auto und Verkehr GmbH 66

Ingenieurtechnik und Maschinenbau GmbH 360

INNOSTART National Business and Innovation Centre 437

Innovacion Logistica Cargo-Xpress SL 53

Innovation & Development Consulting 308

Innovative Informatikanwendungen in Transport-, Verkehrs- 
und Leitsystemen GmbH

177
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488

Inovamais SA 208

INOVAMAIS- Serviços de Consultadoria em Inovação 
Tecnológica

425, 443, 440

INRETS 149

Institut Français du Pétrole 82

Institut für Zukunftsstudien und Technologiebewertung GmbH 35

Institut national de l'environnement industriel et des risques 63

Institut National de Recherche en Informatique et en 
Automatique (INRIA)

156, 196, 253, 378

Institut National de Recherche sur les Transports et leur 
Sécurité (INRETS)

177, 190, 215, 246, 285, 
293, 326, 342

Institute for Fluid Dynamics and Ship Theory of the Hamburg 
University of Technology

115

Institute for Road Safety Research 285

Institute of Applied Physics of the Russian Academy of 
Sciences

256

Institute of Communication and Computer Systems 215

Institute of Shipping Economics and Logistics 422

Institute of Transport Economics 69

Instituto De Investigación Sobre Reparación De Vehículos S A 332

Instituto de Soldadura e Qualidade 240, 263, 289, 312, 367, 
402

Instituto Nacional de Técnica Aeroespacial 277, 357

Instituto Superior Técnico 137, 256, 376, 402, 413, 
419, 434

Instytut Katalizy I Fizykochemii Powierzchni Polska Akademia 
Nauk

82

Instytut Podstawowych Problemów Techniki Polskiej Akademii 
Nauk

440

Instytut Transportu Samochodowego (Motor Transport 
Institute)

318

Integrated Resources Management Company Ltd. 446

Intelligence for Environment & Security - IES Solutions Srl 323

Intelligent Traffi c & Travel Information 211
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489

Intempora SA 285

Inter Mutuelles Assistance 315

Interautomation Deutschland GmbH 413

Interdisciplinair Instituut voor BreedBand Technologie vzw 69

Interface Transport 162

Intermodal Concepts & Management AG 145

International Association of Independent Tanker Owners 
- INTERTANKO

273

International Council of Marine Industry Associations 364

International Harbour Masters’ Association 273

International Institute for Information Design 318

Irkutsk State University of Railway Engineering 413

Israel Institute of Technology (Technion) 171

Istanbul Metropolitan Municipality - Department of 
Transportation (Istanbul)

171

Istanbul Teknik Universitesi 357

Istituto Affari Internazionali 326

Istituto di Studi per l'integrazione dei Sistemi (ISIS) 202

Istituto Nazionale per Studi ed Esperienze di Architettura 
Navale

75, 115

Istituto per il Mediterraneo 253

Italcertifer S.C.p.A. 376

ITRoma - I.T. Ingegneria dei Trasporti srl 308

ITTI Sp.zo.o. 228

Iveco France S.A. 177

IVECO S.p.A 162, 181

IVRETS 149

JÁFI-AUTÓKUT Engineering Ltd. 277

Jean Chereau SAS 165

JEUMONT Electric SAS 92

Jiangyin Xie Tong Automobile Accessories Co. Ltd 57
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490

Johnson Controls Hybrid and Recycling GmbH 63

Josef Stefan Institite 23

Katcon Global SA 82

Katholieke Universiteit Leuven 86, 99, 387

Kauno Technologijos Universitetas (KTU) 370

KeyResearch ApS 211

KEZIA 360

Kingston Computer Consultancy Ltd 370

Kite Solutions s.n.c. di Dunne Catherine e C. 190, 293, 296

Klaipeda Shipping Research Centre 422

Knorr-Bremse Systeme für Schienenfahrzeuge GmbH 376

KOCKUMS AB 360

Kockums Aktiebolag 53

Kompetenzzentrum - Das virtuelle Fahrzeug 
Forschungsgesellchaft mbH

387

Koninklijk Nederlands Vervoer 177

Közlekedéstudományi Intézet. Közhasznú Társaság 41

Kria S.r.l. 234

KUHNE + NAGEL GMBH 141

Kungliga Tekniska Högskolan 47, 127, 387

Kuratorium fuer Verkehrssicherheit (Austrian Road Safety 
Board)

318

Kuratorium für Verkehrssicherheit 215, 302

L.S. Fire Testing Institute Srl 345

Laboratoire Central des Ponts et Chaussées (LCPC) 41, 102, 329, 352

Laboratorio di Scienze della Cittadinanza - LSC 360

Le Moteur Moderne 96

Lear Corporation Holding Spain SLU 50

Link Consulting - Tecnologias de Informação, S.A. 413

Ljubljanski Potniski Promet D.O.O. 152

Lloyd’s Register 115, 270, 299

In
d

ex
 b

y 
P

ar
tn

er
s

REC-10-001_MEP3.indd   490REC-10-001_MEP3.indd   490 03/05/11   12:2303/05/11   12:23



491

Lloyd's Register EMEA 364

Lloyds Register ODS A/S 360

LMS International NV 47, 387, 390 

LMS-Imagine 98

Lödige Systems GmbH 360

LogisticNetwork Consultants GmbH 162

London Underground Limited 190

Loughborough University 219, 238, 302, 310

Lubrizol Ltd 23

Ludwig-Maximilians-Universität München 219, 238

Lunds universitet 149, 443

M.B.I. S.r.l. 315

M/s Suncon Engineers Pvt. Ltd 308

MACIF 315

MAFLOW SpA 118

Magma Srl 184

MAGNA STEYR Fahrzeugtechnik AG & Co KG 181

Magneti Marelli Powertrain SPA 92, 211

MAIF 315

Mälardalen University 318

Malo Yachts AB 75

MAN Nutzfahrzeuge AG 177

MAN Diesel SAS 66

MAN Diesel SE 66

MAN Diesel, Filial af MAN Diesel SE, Tyskland 66

Management Agency of Zakynthos National Marine Park 26

Manchester Metropolitan University 127, 395

Manfred Hügel - Selektions- und Verfahrenstechnik 234

Människa Teknik Organisationspsykologi Lena Kecklund AB 296

MARI-Maritime Association For Research and Innovation 141
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492

Marine & Remote Sensing Solutions Ltd 393

Marine Accident Investigation Branch 273

Marine Technical Group - DOLPHIN PLC 299

Marinelec Technologies 92

MARINTEK - Norwegian Marine Technology Research 
Institute A/S

53

Maritime and Coastguard Agency 263, 266, 270

Maritime Development Center of Europe 425

Maritime Information Technologies | EUROPE GmbH 360

Maritime Plymouth 399

Maritime Research Institute Netherlands 115, 349

Maritime Wirtschafts- und Schiffbauforschung GmbH 360

Master Plan BV 308

MASTERNAUT 315

Mastervolt 75

MAV-START Bahnpersonenverkehrs AG (MÁV-START Vasúti 
Személyszállító Zrt.).

199

Maxon Motor AG 152

Mazel Ingenieros, SOCIEDAD ANONIMA 196

MBB Liftsystems AG 199

MEC Insenerilahendused 266

MEDI METAL AKTIEBOLAG 44

Medizinische Hochschule Hannover 238

Memorial University of Newfoundland 305

MEMS AG - Matter Engineering for Metering Systems 82

MER MEC S.p.A. 281, 376, 395

MERMEC France 289

Meta System S.p.A 211

Meteorological Institute 256

Metro de Madrid SA 190

Metro Warszawskie Sp. z o.o. 326
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493

METTLE SARL 131, 367

Meyer Werft GmbH 256, 266, 270, 360

Miba Gleitlager GmbH 66

Ministerie van Financiën, directoraat-generaal Belastingdienst 134

Ministero dell'Interno – Dipartimento dei Vigili del Fuoco, del 
Soccorso Pubblico e della Difesa Civile

323

Minoan Lines SA 305

Mizar Automazione SpA 202, 318

Mobisoft Oy 390

Mobycon 308

Modelway srl 86

Möller GmbH 92

Monash University 215

Monash University Accident Research Centre 285

Moscow State University of Railway Engineering 413

MOUCHEL LTD. 332

MSU - Michigan State University 222

MTEL-KTEI Teleinfra Company India Private Ltd 234

MTU Friedrichshafen GmbH 35

Müller-BBM GmbH 69

MultiMedia InnoVation 202

Municipality of Sol ava 174

Nanocyl 112

Nantes Métropole - Communauté Urbaine de Nantes 177

Napa Ltd 266

National and Kapodistrian University of Athens 289

National Center of its Engineering & Technology, Research 
Institute of Highway, M.O.C 

431

National Institute of Transport 234

National Railway Company CFR - SA 79

National Railway Infrastructure Company 199
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494

National Technical University of Athens 53, 215, 263, 266, 329, 
367, 378, 399

National Technical University of Athens - Laboratory of Marine 
Engineering

66

National Technical University of Athens – Ship Design 
Laboratory

270

National Technical University of Athens, Laboratory of Remote 
Sensing

26

NAVTEQ B.V. 162

NCC Roads AB 159

NEA Transport Research and Training 202, 208

Nederlandse Organisatie voor toegepast-
natuurwetenschappelijk onderzoek - TNO

44, 92, 99, 141, 162, 181, 
231, 238, 259, 302, 360

Nemzeti Kutatási és Technológiai Hivatal 440

Neorion Shipyard 299

Netherlands Organisation for Applied Scientifi c Research 
(TNO)

159

Network Rail Infrastructure Ltd 79, 127, 137, 281, 376

Newcastle University 399

Nexans Deutschland GmbH 92

Nexans France S.A.S. 92

Ningbo Port Group Information & Communication Co. Ltd. 141

NITEL 434

NL Agency, NL Innovation - Department EG-Liaison 446

Norwegian University of Science and Technology 367

Nuclear N.D.T. Research & Services S.R.L. 240

Nucleo de Comunicaciones y Control S.L. 281

NURC - NATO Undersea Reaseach Centre 26

ÖBB-Infrastruktur Bau Aktiengesellschaft 79

ÖBB-Personenverkehr AG 199

Odecon Sweden AB 47

Odense Steel Shipyard Ltd 92, 349
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495

OHB Teledata GmbH 134

Omsk State Transport University 413

Ooms Nederland Holding B.V. 329

OPEN UNIVERSITY 69

Or Yarok association 302

Österreichisches Forschung- und Prüfzentrum GmbH 63

Österreichisches Forschungs- und Prüfzentrum Arsenal 
Ges.m.b.H - arsenal research

99, 181, 215

Pannon Gazdasági Hálózat Egyesület 409

Partnership for Dummy Technology and Biomechanics GbR 342

Paul Scherrer Institut 66

PAULSTRA 360

PBS Turbo s.r.o. 66

PE International GmbH 177

Peab Asfalt AB 102

Petersburg State Transport University 413

Peugeot Citroen Automobiles S.A. 63, 246, 259

PIAGGIO & C. S.P.A. 215

Pilotfi sh Networks AB 177

PLANET S.A 141

Planet SA 141

Plannung Transport Verkehr AG (PTV) 211

Plastic Omnium Auto Exterieur Services 57, 165

Ploiesti City Hall 156

Pluservice srl 202

Politechnika Gdanska 240, 402

Politechnika Krakowska 240

Politechnika Lodzka 96

Politechnika Warszawska 32, 338, 378, 384
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496

Politechnika Wroclawska 82

Politecnico di Milano 82, 89, 127, 137, 395

Politecnico di Milano - DIP. ENERGIA 98

Politecnico di Milano Dipartimento di Meccanica 127

Politecnico di Torino 82

Polo per la mobilità sostenibile 425

Polytechnic University of Tirana 446

Porthus NV 141

Poznan University of Technology, Institut of Combustion 
Engines and Transport

96

Praxair Surface Technologies GmbH 66

Principia Recherche Développement SA 305

Professional Association in vehicle Risk Prevention (PAIRP) 431

PROMETIS d.o.o. 409

Promotion of Operational Links with Integrated Services 
(POLIS)

159, 168, 187, 193, 202, 
428, 431

PROODOS SA 141

PROPRS Ltd. 225

ProRail B.V. 281

PSA - HESSE-NOORD NATIE NV 141

PTV - Planung Transport Verkehr AG. 141, 162, 184, 234

Quantum SPA 315

RAIL & BUS CONSULTANTS GMBH 190

Rail Safety and Standards Board Ltd 127, 137

Railsafe Consulting Ltd 281

RCL (UK) Ltd. 270

RE:LAB S.r.l. 162

Rede Ferroviária Nacional, REFER E.P. 289

Regia Autonom  de Transport Bucure ti (RATB) 177

Regie Autonome des Transports Parisiens (RATP) 177, 190, 228, 326, 345
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497

Regione Piemonte 162

Renault S.A.S. represented by Gie Regienov 63, 96, 246, 277, 381

RENEKO AS 240

Renfe Operadora 123

Research Academic Computer Technology Institute 228

Research Institute of Highway, Minsitry of Communications, 
China

211

Réseau Ferré de France 127

ResilTech S.r.l. 225

Rete Ferroviaria Italiana S.p.A 281

RETEVISION I S.A. 315

Rhebergen Composites BV io 360

Rheinisch- Westfälische Technische Hochschule Aachen 32, 82, 145, 243, 387, 452

Ricardo Franco Foundation (RFF) 373

Ricardo UK Limited 89, 106

Rieter Automotive Management AG 38

Rigel Engineering S.r.l. 299

Rijksuniversiteit Groningen 23

Rijkswaterstaat Dienst Verkeer en Scheepvaart (RWS) 352

RINA S.p.A. 299, 360

RIVVAL LIMITED 413

Robert Bosch GmbH 50, 60,181, 231

ROC Bernard GmbH 234

Rolls-Royce AB 115

Rolls-Royce Marine AS 115

Rolls-Royce PLC 115

Rolls-Royce Power Engineering plc 92, 115

ROM Innovation et Stratégie 60

Rome Mobility Agency (RMA) 171
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498

Royal Caribbean Cruise Line 305

Royal Institute of Technology Machine Design 53

RTCA Rail Technology Cluster Austria – 
Eisenbahntechnologiecluster Österreich

413

Rupprecht Consult 193

RWTH Aachen für Institut für Kraftfahrwesen 106

RWTH Aachen University 63

RWTH Aachen University - Institute of Technical Acoustics 99

S.C. Beespeed Automatizari S.R.L. 50

S.C. NAVALINK ROM SRL 44

SAAB Automobile Powertrain AB 82

SACMO SA 57

Safety At Sea Ltd 266, 270, 305

Safi nah Limited 360

Saft S.A. 35, 63, 92

SAHA International (South Africa) (Pty) Ltd 202

SAM Electronics GmbH 92

Sandvik Powdermet AB 66

Sanitrade s.r.l. 360

SC Terra Mediu SRL 72

Scania CV AB 177

Scensive Technologies Ltd 26

Scheidt & Bachmann GmbH 281

Schenker AB 165

Schweißtechnische Lehr- und Versuchsanstalt SLV 
Mecklenburg-Vorpommern 

360

Schweizerische Bundesbahnen 199

SCITEK Consultants Ltd 115

SDC Ship Design & Consult GmbH 53

Seacon Venlo Expeditie B.V. 134
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499

Secretariat of CEN/TC 256 'Railway Applications' Hold by 
DIN FSF

345

Segura Durán Assessors S.A. 174

Senate Department for Urban Development 162

Sener Ingenieria y Sistemas SA 360

SEQUOYAH NV 141

Services for Maritime Managemet Srl 402

Servizi Operativi Anfi bi Srl 72

SF-Control Oy 266

Shanghai City Comprehensive Transportation 211

Shipbuilders & Shiprepairers Association 360, 367

Shipping Company of Crete S.A. 228

Siberian Transport University of Railway Engineering 413

Siemens AG 35, 82, 123, 281, 378

Siemens AG Marine Solutions 53

Siemens Aktiengesellschaft 60, 127, 345

Siemens Norge AS 29

Siemens Transportation Systems GmbH & CO KG 199

Siemens VDO Automotive SAS 449

Simudyne Ltd 323

SINTEF Energy Research 118

Siradel 92

SIREHNA 349

Sistemas de Protección para Seguridad Vial SL 332

SKF Research and Development Company B.V. 23

Slovenske železnice d. o. o. 199

Société des Transports Intercommunaux de Bruxelles 289, 395

Société d'Ingéniérie, de Recherches et d'Etudes en 
Hydrodynamique Navale S.A.

92

Société Marine de Service et d'Equipement Naval 92
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Société Nationale des Chemins de Fer Français 35, 123, 127, 137, 312, 
345, 376

Société Régionale Wallonne du Transport 177

Société Technique pour l'Energie Atomique 190

Society of Indian Automobile Manufacturers (SIAM) 202, 431

Solaris Bus & Coach S.A. 181

SP Sveriges Tekniska Forskningsinstitut AB 360

SP Technical Research Institute of Sweden 106, 345

Ss. Cyril and Methodius University 446

SSPA Sweden AB 29, 121, 127, 265

Stagecoach Group plc 395

STAM S.r.l. 326

STAR 409

State unitary enterprise Russian Research and Design 
Institute for Information, Automation and Communication of 
Russian Ministry of Railways

413

Statens geotekniska institut 41, 102

Statens väg- och transportforskningsinstitut 165, 234, 296, 318

Stemmann-Technik GmbH 137

Stena Line 115

Stena Rederi AB 320

Steyr Mototrs GmbH 75

Stichting Connekt 131

Stichting Maritiem Research Instituut Nederland 92, 266, 360

Stiftelsen Nansen Senter for Fjernmåling 26

Stiftelsen SINTEF 187, 378

Stockholm Environmental Protection Agency 159

Stockholm University 273

Stocznia Marynarki Wojennej S.A. 240

Strathclyde University 399

STX Finland Cruise Oy 360
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STX France S.A. 92, 270, 360

SUNCOVE SA 326

SVMtec GmbH 86

Swedish Maritime Administration 320

Swedish Meteorological and Hydrological Institute 320

Swedish National Road and Transport Research Institute 174

Swedish Road Administration 318

SWEREA IVF AB 44

Swerea SICOMP AB 53, 112, 360

SYROS Shipbuilding and Industrial Enterprises SA 299

Tallink 320

Tallinn University of Technology 320

Tallinna Tehnikakõrgkool/ University of Applied Sciences 409

Tampere University of Technology 66

Technical Research Centre of Finland (VTT) 373

Technical Software Consultants Ltd 289, 312

Technical University of Delft 349, 399

Technical University of Denmark 349

Technical University of Munich 66, 171

Technical University of Sofi a 381

Technion- Israel Institue of Technology 409

Technische Universität Berlin 123, 127, 202, 234, 238, 
256, 262 

Technische Universität Braunschweig 41, 102, 281, 293

Technische Universitat Carolo-Wilhelmina zu Braunschweig 118

Technische Universität Darmstadt 390

Technische Universität Dresden 102, 190, 215, 443

Technische Universität Graz 82, 231

Technische Universität Hamburg - Harburg 360

Technische Universität Ilmenau 92
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Technische Universität München 246, 378, 381

Technische Universität Wien 79

Technische Universiteit Delft 395

Technische Universiteit Eindhoven 184, 281

TechnoFirst 360

Tecnicas y Servicios de Ingeniería, S.L. 109, 360

Tecnogamma SpA 289, 413

Tecnología e Investigación Ferroviaria S.A. 123, 137

Tecnologie Urbane Srl 152

TEDOM s.r.o. 35

Tekia Consultores Tecnológicos S.L. 177

Teknillinen korkeakoulu 360

Teknologisk Institut 360

TEKS SARL 86

TeleConsult Austria GmbH 357

TELSYS GMBH 190

Termo-Gen AB 60

Test & Training International 302

TfL - Transport for London 187

Thales Rail Signalling Solutions GmbH 281

Thales Rail Signalling Solutions Inc. 190

Thales Software Systems (Shanghai) Co., 211

The Advanced Composites Group Limited 112

The British Plastics Federation LBG 57

The Engine Consultancy Ltd 35

The Felixstowe Dock and Railway Company 134

The George Institute for International Health 285

The Rehabilitation Medicine Clinic, Department of 
Neuroscience and Locomotion, IKE, Faculty of Health 
Sciences, Linköping University, Sweden.

318
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The University of Sheffi eld 69

The University of Surrey 367

Thessaloniki Port Authority SA 141

THETIS S.p.A. 202, 211

Ticona GmbH 152

TIFFA - Thai International Freight Forwarders Association 141

TIFFA EDI SERVICES CO., LTD 141

Timenco bvba 187

TIS.BR, Consultores em Transportes, Inovação e Sistemas 
Ltda

208

TIS.pt - Consultores em Transportes, Inovaçào e Sistemas SA 187, 208, 413

TKMS Blohm + Voss Nordseewerke 360

TNT Global Express S.p.A. 162

Tongji University 413, 431

Totalförsvarets forskningsinstitut 115

Toyota Motor Europe 231

Traffi c and Transportation Consultants (TTE) 159

Trafi kkontoret Goteborg -Traffi c & Public Transport Authority 159

Trakteplan S.L. 253

Trambus S.p.A. 177

Tramwaje Warszawskie Sp. z o.o. 395

Transman 193

Transport & Mobility Leuven NV 384

Transport & Travel Research Ltd 187

Transport and Telecommunication Institute 409

Transport for London 202

Transportation Research Institute - Hasselt Univeristy 187

Transportes Colectivos do Barreiro 196

Transportokonomisk Institutt 302
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504

TREDIT - Transeuropean Consultants for Transport, 
Development and Information Technology S.A

141

Trenitalia S.p.A. 127, 345, 376

TRENMO, Engenharia Lda 413

Trivector Traffi c AB 174

TRL LIMITED 102, 215, 231, 243, 252, 
259, 285, 342, 352

True Heading AB 357

TRUMPF LASER GMBH + CO KG 360

TRW Automotive GmbH 231

TRW LIMITED 332

TSB Innovationsagentur Berlin GmbH 413, 419

TSB/FAV 434

TSTG Schienen Technik GmbH & Co. KG 395

T-Systems P.R. China Ltd. 211

Turkiye Bilimsel ve Teknolojik Arastirma Kurumu 440

Tüv Rheinland Consulting GMBH 190

TÜV Rheinland TNO Automotive International BV 259

TWI Ltd 289, 367, 370, 402

UCPH 434

UIC 434

Umicore N.V. 63

Umoe Mandal AS 367

Union Africaine des Transports Publics - UATP 205

Union des industries ferroviaires européennes - UNIFE 35, 190, 281, 376

Union des transports publics et ferroviaires 177

Union Internationale des Chemins de Fer 35, 79, 123, 127, 137, 281, 
376, 419

Union internationale des transports publics - UITP 190, 205, 376, 428

Union Technique de l'Automobile, du Motocycle et du Cycle 259

Uniresearch BV 231, 243, 342, 393
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Uniunea Romana de Transport Public Asociatiei 440

Universidad de Buenos Aires (UBA) 373

Universidad Nacional de Ingenieria - Plataforma Tecnológica 
Transporte Logistica y Movilidad

208

Universidad Politécnica de Madrid 53, 177, 281, 323, 342, 
396, 399

Universidad Politécnica de Valencia 35, 96

Università degli Studi di Firenze 387

Università degli Studi di Genova 96, 109,196

Università degli Studi di Modena e Reggio Emilia 215, 234, 318, 322

Università degli Studi di Padova 72, 215

Università degli Studi di Roma ‘La Sapienza’ 127, 137, 156, 177

Università degli Studi di Roma 'La Sapienza' - Dipartimento di 
Idraulica, Trasporti e Strade

127, 177

Università degli Studi di Roma Tor Vergata 141

Università degli Studi di Salerno 174

Università degli Studi di Torino 256

Università degli Studi di Trieste 360

Università degli Studi Roma Tre 177

Università di Pisa 181, 196

Universitas 149

UNIVERSITAS, Cooperativa de Ensino Superior e Investigação 
Científi ca

285

Universitat de les Illes Balears 299

Universitat de València 302

Universitat Politècnica de Catalunya 109

Universität Rostock 35

Universität Stuttgart 82, 149, 234, 323

Universität Wien 215

Universität zu Köln 231
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Universitatea 'Politehnica' din Timisoara 50

Université Claude Bernard Lyon 1 277

Université de Liège 360

Université de Nantes 360

Université de Strasbourg 219, 238

Université de Technologie de Belfort-Montbéliard 234

Université de Technologie de Compiègne 190

Université de Technologie de Troyes 390

Université de Valenciennes et du Hainaut-Cambrésis 123, 190, 296, 339

Université El Hadj Lakhdar Batna 253

Université Libre de Bruxelles 246

Université Mohammed V-Agdal - Ecole Mohammadia 
d'Ingenieurs

253

University College Dublin 102, 452

University College London 184, 196, 263, 315

University Duisburg-Essen 256

University of Algarve 26

University of Basel - Department of Psychiatry, Center of 
Applied Technologies in Neurosciences

323

University of Birmingham 79, 123, 123, 289, 312

University of Bradford 69

University of Bradford - UNIBRAD 99

University of Bristol 57

University of Cambridge 159

University of East Anglia 349

University of Exeter 57

University of Florence 152

University of Greenwich 263, 305

University of Karlsruhe 66

University of Kragujevac 446

University of Kuopio 66
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University of Leeds 23, 208, 296

University of Limerick 57

University of Liverpool 222

University of Ljubljana 23

University of Newcastle 127, 193, 323, 326, 376, 
402

University of Newcastle Upon Tyne 35, 92, 177, 323, 326, 
376, 402

University of Nottingham 234

University of Patras 44, 222, 277

University of Rostock 399, 405

University of Rousse 409

University of Sheffi eld 86

University of Siegen 66

University of Southampton 38, 193, 281, 360, 387

University of Strathclyde 44, 109, 263, 266, 270, 
336, 360, 402

University of Surrey 250

University of Thessaly 215

University of West Bohemia 339

University of Western Macedonia 89

University of York 281

Univerza v Mariboru, Fakulteta za gradbenistvo 409

UPCE 434

Uppsala universitet 63

Urals State University of Railway Transport 413

Uriarte Safybox SA 57

VA TECH HYDRO GMBH 378

VALEO SA 428

VALEO systèmes thermiques SAS 60

Valeo Thermal Systems 47
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Vallen Systeme GmbH 240

Valtion Teknillinen Tutimuskeskus 215, 234, 285, 345, 360, 
370, 384, 390

Vamp Ltd 92

Vansco Electronics Oy 66

Västtrafi k AB 177

VENTREX Automotive GmbH 82

Veolia Environnement Recherche et Innovation Snc 177, 181

VEOLIA EUROLINES Group 315

Verband Deutscher Verkehrsunternehmen e.V. (VDV) 177

Verein für Fahrzeugsicherheit Berlin e.V. 238

Verkehrsbetriebe Karlsruhe GmbH 199

Verkehrsgesellschaft Bremerhaven AG 177

via donau - Österreichische Wasserstraßen-Gesellschaft mbH 357

Vienna Model Basin Ltd 270

Vienna University of Technology / Technische Universität Wien 199

Viešoji staiga ‘Socialin s ir ekonomin s pl tros centras’ 440

VIL - Vlaams Institut voor de Logistiek VZW 141

Vilnius Gediminas Technical University 409

Visteon Systèmes Intérieurs 293

Vlaams Gewest 452

Vlaamse Vervoersmaatschappij De Lijn 312

Voith Turbo GmbH & Co. KG 35, 47

Voith Turbo Lokomotivtechnik GmbH & Co. KG 47

Volkswagen AG 38, 96, 259, 381, 387, 428

Volkswagen India Pvt. Ltd 308

Volvo Car Corporation 112, 219, 259

Volvo Personvagnar AB 106

Volvo Powertrain Cooperation 63
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Volvo Technology AB 23, 50, 57, 162, 177, 181, 
387, 428

Volvo Technology Corporation 106, 165, 390

Volvo Technology Corporation AB 165

von Karman Institute for Fluid Dynamics 47

Vossloh España SA 35

VTG Rail UK Ltd 312

VTI - Statens väg- och transportforskningsinstitut 165

VTT - Altion Teknillinen Tutkimuskeskus 141

Vulkan-DMR S.r.l. 360

Vultron Trade American-Hungarian Developing and Trading 
Co. Ltd

177

Vyskumny ustav dopravny, a.s. 409

Walvisstaart 115

WARTSILA FINLAND OY 360

Wärtsilä Finland OY 66

Wärtsilä Propulsion Netherland BV 66

Wärtsilä Schweiz AG 66

Wecon GmbH Nutzfahrzeuge-Container-Technik 145

Wesob Spolka z Ograniczona Odpowiedzialnoscia 145

Western European Graduate Education in Marine Technology 405, 417

Westinghouse Brake and Signal Holdings Ltd 281

Wiener Linien GmbH & Co. KG 79

Wikki Ltd 349

Wilhelmsen Marine Consultants 115

Wincanton GmbH 145

Witt IndustrieElektronik GmbH 413

Wy sza Szkoła Logistyki 409

Xerox Manufacturing Nederland B.V. 134

Yantian International Container Terminals Limited 134
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YLec Consultants 72

Zavod za gradbenistvo 352, 449, 452

Zenergy Power GmbH 92

Zentrum für Sonnenenergie- und Wasserstoff-Forschung 
Baden-Württemberg

63

Zilinská Univerzita v Ziline 145, 440

ZTS Vyskumno-Vyvojovy Ustav Kosice AS 196
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 ALBANIA 
 Mr. AGOLLI Edmond
 Ministry of Education and Science of Albania
 Directorate of Scientifi c Research (DSR)
 Street Durresi, 23
 Tirana
 eagolli@mash.gov.al   
 
 AUSTRIA 
 Mr. ROHOWETZ Hans 
 FFG-Austrian Research Promotion Agency
 EIP
 Sensengasse 1
 A-1090 Vienna
 +435-77554303
 hans.rohowetz@ffg.at  

 BELGIUM
 Mr. BONNYNS Alexandre
 BEA (Brussels Enterprise Agency)
 Tour & Taxis, Avenue du Port 86c B 211
 B-1000 Brussels
 +32-2-4220045
 abo@abe.irisnet.be

 Mr. DE RIDDER Luc 
  IWT (Instituut voor de aanmoediging van innovatie 

door Wetenschap & Technologie in Vlaanderen)  
Bischoffseimlaan, 25

 B-1000 Brussels
 +32-2-7881566
 ldr@iwt.be

 Mr. FIASSE Pierre
 UWE (Union Wallonne des Entreprises)
 Chemin du Stocquoy, 3
 B-1300 Wavre
 +32-10-471949
 pierre.fi asse@uwe.be

 Mr. VLAEMINCK Kristof
 STIS (Scientifi c and Technical Information Service)
 Boulevard de l'Empereur, 4
 1000 Brussels
 +32-2-5195648
 kristof.vlaeminck@stis.fgov.be

List of National Contact Points
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 BULGARIA
 Mr. MARKOV Iasen
 Ministry of Transport
  Coordination of Programmes and Projects Directorate 9 Diakon Ignatii 

1000 Sofi a
 +359-2-9409502
 imarkov@mt.government.bg
 
 SWITZERLAND
 Dr. RANDALL Julien
 Euresearch
 Effi ngerstrasse 19
 3001Bern
 P.O. Box 7924
 +41-31-3806002
 julian.randall@euresearch.ch

 CYPRUS
 Mr. PAPADOPOULOS Andreas
 Research Promotion Foundation
 P.O. Box 23422
 1683 Nicosia
 PO Box 23422
 +357-22205034
 apapadopoulos@research.org.cy

 CZECH REPUBLIC
 Ing SKARKA Martin
  Academy of Sciences of the Czech Republic Technology Centre (TC) 

Technology centre AS CR, Rozvojová 136
 165023 Praha 6
 +42-02-34006113
 skarka@tc.cz

 GERMANY
 Mr. DOERR David 
 TÜV Rheinland Consulting GmbH
 Research Management, Nationale Kontaktstelle 'Verkehr'
 Am Grauen Stein 33x
 51101 Koln
 +49-221-8064156
 david.doerr@de.tuv.com

 Dr. FIEDLER Ralf 
 Forschungszentrum Julich GmbH
 Projekttrager Julich (PtJ)
 Seestraße 15
 18119 Rostock
 +49-381-5197-282
 r.fi edler@fz-juelich.de
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 Mr. SPIESHÖFER Alexander
  TÜV Rheinland Consulting GmbH Research Management, Nationale 

Kontaktstelle 'Verkehr'
 Am Grauen Stein 33
 51101 Köln
 +49-221-8064153
 alexander.spieshoefer@de.tuv.com

 DENMARK
 Ms. SLOTH Béatrice L.
  EuroCenter - Danish Agency for Science, Technology and Innovation  

Bredgade 40
 DK-1260 Copenhagen K
 +45-3-5446285
 bels@fi .dk

 ESTONIA
 Ms. HABICHT Maria
 ARCHIMEDES FOUNDATION
 Research Cooperation Centre
 Väike-Turu 8
 51013 Tartu
 +372-7-300327
 mari@ibs.ee

 SPAIN
 Mr. TÉBAR Juan Antonio
 CDTI 
 Dpto. de Programa Marco de I+D
 C/ Cid, 4
 28001 Madrid
 +34-902-347434
 tebar_juanantonio@cdti.es

 FINLAND
 Ms. MIETTINEN Anne
 Ministry of Transport and Communications
 FI-00023 Helsinki P.O.Box 31
 +358-9-16028394
 anne.miettinen@lvm.fi 

 FRANCE
 Mr. BRIZARD Francois
 ANRT - Association nationale de la recherche et de la technologie
 Service Europe
 41, Bd des Capucines
 75002 Paris
 +33-1-55352570
 contract@anrt.asso.fr
 

Li
st

 o
f 

N
at

io
na

l C
o

nt
ac

t 
P

o
in

ts

REC-10-001_MEP3.indd   513REC-10-001_MEP3.indd   513 03/05/11   12:2303/05/11   12:23



514

 Ms. BRUYERE Mathilde
 ERT - Europe recherche transport
 c/o INRETS - Le Descartes 2, 2 rue de la Butte Verte
 93166 Noisy le Grand Cedex
 +33-1-45925524
 pcn.transport@ert-sas.fr

 Mr. MACE Christian
  Ministere de l'ecologie, du developpement et de l'amenagements 

durables/ CETMEF
 Departement Telecommunications
 151 Quai du Rancy
 94381 Bonneuil sur Marne
 +33-1-45135340
 christian-ph.mace@developpement-durable.gouv.fr

 UNITED KINGDOM
 Mr. FUNNELL Cliff
 Cliff Funnell Associates
 Sustainable Surface Transport (Land, rail, waterbourne)
 70 Downview Road
 PO22 0EE Barnham
 +44-870-1910117
 transrtd@fp7uk.co.uk

 Ms. MCKENZIE Finella
 Government Contractor
 11 Park Road, Rottingdean
 BN2 7HL Brighton
 +44-1273-390512
 Finella.McKenzie@virgin.net

 GREECE
 Dr. TZITZINOU Cathrine 
 DIKTYO PRAXIS/HELP-FORWARD NETWORK
 1 Square Morihovou
 546 25 THESSALONIKI
 +30-2310-552791
 katerina@help-forward.gr

 CROATIA
 Ms. KOLARIC Josipa
 Ministry of Science, Education and Sports
 Donje Svetice 38
 Zagreb
 +385-1-4594366
 josipa.kolaric@mzos.hr
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 HUNGARY
 Ms. JÁRAY GYÖNGY Katalin
  National Offi ce for Research and Technology
 Department for Bilateral and Attache Affairs
 Neumann János u. 1/c
 1117 Budapest
 +36-1-4842535
 katalin.jaray@nkth.gov.hu

 IRELAND
 Mr. FLYNN Bob
 Enterprise Ireland
 4500 Atlantic Avenue, Westpark
 SHANNON Co. Clare
 +353-61-429950
 bob.fl ynn@enterprise-ireland.com

 ISRAEL
 Mrs. MULA Orly 
 SERD-Israeli Directorate for EU Framework Programme
 29 Hamered St
 IL-61500
 Tel Aviv
 POB 50436
 +972-3-5118181
 orly@iserd.org.il

 ICELAND
 Mr. THORDARSON Skúli
 Vegsyn ehf.
 Klettabergi 62
 221 Hafnarfi rdi
 +354-8467253
 skuli@vegsyn.is

 ITALY
 Ms. TEGAS Valentina
 APRE - Agenzia per la Promozione della Ricerca Europea
 Via Cavour no. 71 
 00144 Roma
 +39-06-48939993
 tegas@apre.it

 LITHUANIA
 Dr. MONGIRDAS Viktoras
  Agency for International Science and Technology 

Development Programmes
 A. Gostauto 12-219
 1108 Vilnius
 +370-5-2644704
 viktoras.mongirdas@tpa.lt
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 LUXEMBOURG
 Mr. DUEZ Benoit 
  LUXINNOVATION EIG - National Agency for Innovation and Research  

7, rue Alcide de Gasperi
 L-1615
 Luxembourg
 B.P. 1372
 +352-43-62631
 benoit.duez@luxinnovation.lu

 LATVIA
 Dr. KALNINS Kaspars
 Riga, Technical University
 Institute of Materials and Structures
 Kalku 1
 LV-1658 Riga
 +371-26-751614
 kasisk@latnet.lv

 MONTENEGRO
 Ph.D VUJADINOVIC Radoje
 University of Montenegro
 Faculty of Mechanical Engineering
 Cetinjski put bb
 81000 Podgorica
 +381 67 544 766
 radojev@cg.yu

 MACEDONIA, THE FORMER YUGOSLAV REPUBLIC OF
 Ms. BALEVSKA Julijana
 Ministry of Education and Science
 Ilinden bb
 1000 Skopje
 +389-2-3118022; +389-70-338717
 jbalevska@mn.gov.mk
 MALTA
 Dr. WARRINGTON Brian
 Malta Council for Science and Technology
 Malta Council for Science and Technology, Villa Bighi
 1320 Kalkara
 +356-2360-2130
 brian.warrington@gov.mt

 THE NETHERLANDS
 Mr. BURGWAL, VAN DER Erik
 SenterNovem
 EG-Liaison
 Juliana van Stolberglaan 3
 2509 AC
 The Hague PO Box 93144
 +31-70-3735250
 e.van.de.burgwal@egl.nl
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on more than 100 projects which were selected in 
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 NORWAY
 Mr. STRANDLI Øystein
 The Research Council of Norway
 St. Hanshaugen
 0131 OSLO
 PO Box 2700
 +47-22-037000
 ost@rcn.no

 POLAND
 Mr. TUREK Zbigniew
  The Institute of Fundamental Technological Research PAS  

Swietokrzyska 21 str.
 00-049 Warsaw
 +48-22-828-7483
 zbigniew.turek@kpk.gov.pl 

 PORTUGAL
 Ms. BERTRAND Teresa 
  IDMEC - Instituto de Engenharia Mecânica - Pólo IST 
 Pav. Mecânica I - 2°
 Av. Rovisco Pais
 1049-001 Lisbon
 +351-21-8419755
 teresa.bertrand@gppq.mctes.pt

 ROMANIA
 Dr. RACHERU Anca
 Romanian Space Agency
 S&T Policies
 21-25, Mendeleev Street
 010362 Bucharest
 +40-21-3168722
 anca.racheru@rosa.ro
 SERBIA
 Ms. MILOSEVIC Nada
  Ministry of Science and Technological Development  

Njegoseva 12
 11000 Belgrade
 +381-11-3616529
 nada.milosevic@nauka.sr.gov.yu

 SWEDEN
 Ms. FÄNGSTRÖM Britta
  VINNOVA (Swedish Governmental Agency for Innovation Systems)  

Mäster Samuelsgatan 56
 SE-101 58 Stockholm
 +46-8-4733136
 britta.fangstrom@vinnova.se
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 SLOVENIA
 Dr. CERNE Fedor
 Ministry of Transport
 Langusova 4
 SI-1000 Ljubljana
 +386-1-4788319
 fedor.cerne@gov.si

 SLOVAKIA
 doc.Ing.PhD. FABIAN Peter
 University of Zilina
 CETRA- Centre for Transport Research
 Univerzitná 1
 010 26 Zilina
 +421-41-5135012
 Peter.Fabian@fri.utc.sk, fabian@rekt.utc.sk

 TURKEY
 Mr. KORU Aziz
 TUBITAK
 FPs National Coordination Offi ce
 Atatürk Bulvari No:221
 6100 Ankara
 +90-312-4272302
 ncpspace@tubitak.gov.tr
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Directorate General for Research (RTD)

Directorate H : Transport
European Commission
21, rue du Champs de Mars
1049 Brussels
Belgium

Director  Mr. András SIEGLER  
 Tel. + 32 (0) 29 80182 CDMA 4/045 
 andras.siegler@ec.europa.eu

Assistant Ms. Christie KALTSOUNIDOU-KENNEDIE
 Tel. + 32 (0) 29 52676 CDMA 4/032 
 christina.kaltsounidou@ec.europa.eu

H2 Sustainable Surface Transport
Head of Unit Mr. Liam BRESLIN
 Tel. + 32 (0) 29 50477 CDMA 4/106
 liam.breslin@ec.europa.eu

Project Offi cer Mr.William BIRD
 Tel. + 32 (0) 29 54779 CDMA 4/120 
 william.bird@ec.europa.eu

Project Offi cer Mr. Peter CRAWLEY 
 Tel. + 32 (0) 29 69089 CDMA 4/123 
 peter.crawley@ec.europa.eu
 
Project Offi cer Mr. Joost DE BOCK
 Tel. + 32 (0) 29 86481 CDMA 4/186 
 joost.de-bock@ec.europa.eu

Project Offi cer Mr. Grzegorz DOMANSKI
 Tel. + 32 (0) 29 85459 CDMA 4/102 
 grzegorz.domanski@ec.europa.eu

Project Offi cer Ms. Alexandra-Maria GURAU
 Tel. + 32 (0) 72379 CDMA 4/115 
 alexandra-maria.gurau@ec.europa.eu 

Project Offi cer Mr. Michal KLIMA
 Tel. + 32 (0) 29 85740  CDMA 4/190 
 michal.klima@ec.europa.eu
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Project Offi cer Ms. Gaelle LE BOULER
 Tel. + 32 (0) 29 86562 CDMA 4/115 
 gaelle.le-bouler@ec.europa.eu

Project Offi cer Ing. Maurizio MAGGIORE 
 Tel. + 32 (0) 29 83143  CDMA 4/191 
 maurizio.maggiore@ec.europa.eu

Project Offi cer Mr. Patrick MERCIER-HANDISYDE 
 Tel. + 32 (0) 29 68329  CDMA 4/188 
 patrick.mercier-handisyde@ec.europa.eu

Project Offi cer Ms. Dominique RAMAEKERS-JORGENSEN
 Tel. + 32 (0) 29 99425 CDMA 4/189 
 dominique.ramaekers-jorgensen@ec.europa.eu

Project Offi cer Mr. Ludger ROGGE 
 Tel. + 32 (0) 29 88609  CDMA 4/127 
 ludger.rogge@ec.europa.eu

Project Offi cer Mr. Waddah SAAB 
 Tel. + 32 (0) 29 94564 CDMA 4/109 
 waddah.saab@ec.europa.eu

Project Offi cer Ms. Natascia LAI 
 Tel. + 32 (0) 29 99633 CDMA 4/119 
 natascia.lai@ec.europa.eu

Secretary Ms. Ana D’OREY ROQUETTE
 Tel. + 32 (0) 29 95704 CDMA 4/101 
 ana.dorey-roquette@ec.europa.eu
 
Secretary Ms. Veneta ANGELOVA
 Tel. +32 (0) 29 59877  CDMA 04/107 
 veneta.angelova@ec.europa.eu

Secretary Ms. Rodica NEGRE  
 Tel. + 32 (0) 29 73733 CDMA 4/101 
 rodica.negre@ec.europa.eu

Secretary Mr. Mario SIERRA CIFUENTES
 Tel. + 32 (0) 29 50073 CDMA 4/111 
 mario.sierra-cifuentes@ec.europa.eu

Secretary Ms. Bahija ZIANE
 Tel. + 32 (0) 29 59852 CDMA 4/108 
 bahija.ziane@ec.europa.eu
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