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EXECUTIVE SUMMARY 

Problem Area 

Dissemination and exploitation of knowledge is a key ingredient for any successful research Programme. 

Dissemination is made through a set of specific, coordinated actions. Several dissemination and 

communication actions are undertaken for raising wider public participation and awareness, to engage 

with actors beyond the research community (also non-specialised people) and with public as a whole. In 

addition to these Programme external dissemination activities, it is important to also timely disseminate 

results internally within the Programme and with the European Commission and EU-related services. 

Besides the distribution of reports, deliverables and scientific publications, Future Sky Safety organizes 

two internal workshops on the complete Programme evolution and results for the whole consortium and 

EC (European Commission). 

 

Description of Work 

The objective of this document is to present the main outcomes of the second Future Sky Safety Internal 

Workshop, together with the material produced to improve the internal dissemination of information. 

The second Internal Workshop consisted of two days, organized at the premises of the German Aerospace 

Center (DLR) in Köln, Germany on the 6-7
th

 of December, 2017. 

This report illustrates the dissemination actions and materials produced to promote the workshop and 

facilitate the transmission of information.  

 

Results & Conclusions 

The 2
nd

 Future Sky Safety Internal Workshop was held on the 6-7
th

 of December, 2017 in Köln, Germany at 

the German Aerospace Center (DLR) premises. About 40 people from the Consortium and representatives 

of EASA (European Aviation Safety Agency) took part in the event. It focused on the presentation of the 

achievements and progress of the five technical projects (P3, P4, P5, P6, P7) in the Programme. 

Presentations were well received by the participants, and fostered a fruitful internal discussion on 

research needs and future steps. 

All FSS (Future Sky Safety) projects were properly represented at the event. Each presentation generated 

interesting and fruitful discussions, with several interventions from the participants to discuss both the 

technical aspects of the projects and the more theoretical/high level ones. Participants particularly 

appreciated the presentation of the main outcomes of each project, which matched the workshop 

objectives to share the main achievements to improve the internal coordination and overall awareness. A 

guided tour of the poster exhibition complemented the presentations given, and was very well received 

by participants as well. 
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Overall, the workshop fully reached its objectives, in terms of awareness of the full consortium about 

projects goals and activities and of awareness of programme technical progress up to date. 

 

Applicability 

This document supports the dissemination of FSS results, both internally within the Programme and with 

the European Commission and EU-related services. In particular, it provides insight into FSS research on: 

 P3 Solutions for runway excursions 

 P4 Total system risk assessment 

 P5 Resolving the organizational accident 

 P6 Human performance envelope 

 P7 Mitigating the risk of fire, smoke and fumes 
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1 INTRODUCTION 

1.1. The Programme 

FUTURE SKY SAFETY is an EU-funded transport research programme in the field of European aviation 

safety, with an estimated initial budget of about € 30 million, which brings together 33 European partners 

to develop new tools and new approaches to aviation safety, initially over a four-year period starting in 

January 2015. The two main objectives of Future Sky Safety Programme are: 

 Coordination of institutional safety research programmes, funded by the EREA (European 

Research Establishments in Aeronautics) institutes; 

 Collaborative safety research on safety risk priority areas (co-funded by the EC). 

The Programme research focuses on four main topics: 

 Building ultra-resilient vehicles and improving the cabin safety; 

 Reducing risk of accidents; 

 Improving processes and technologies to achieve near-total control over the safety risks; 

 Improving safety performance under unexpected circumstances. 

EU is funding specific Collaborative Safety Research projects: 

 Perform breakthrough safety research to enable a significant reduction of runway excursion risk 

in the medium term. 

 Develop a prototype risk observatory to assess and monitor safety risks throughout the Total 

Aviation System and allow frequent update of the assessment of risks. 

 Reduce the likelihood of organisational accidents in aviation via development and 

implementation of a Safe Performance System (SPS). 

 Define and apply the Human Performance Envelope for cockpit operations and design, and 

determine methods to recover crew’s performance to the centre of the envelope, and 

consequently to augment this envelope, through HMI (Human-Machine Interface) principles, 

procedures or training. 

 Develop solutions to mitigate the risk of fire, smoke and fumes related (fatal) accidents. 

Coordination/cooperation of institutional safety research programmes connects and drives the 

complementary in-house Safety R&D (Research and Development) in the European aeronautical research 

establishments. This achieves significant leverage of the invested EU funding through a more efficient and 

effective use of resources.  

The Programme will also help to coordinate the research and innovation agendas of several countries and 

institutions, as well as to create synergies with other EU initiatives in the field (e.g. SESAR – Single 

European Sky ATM Research, Clean Sky 2). Future Sky Safety is set up with an expected seven years 

duration, divided into two phases.  
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Future Sky Safety contributes to the EC Work Programme Topic MG.1.4-2014 Coordinated research and 

innovation actions targeting the highest levels of safety for European aviation in Call/Area Mobility for 

Growth – Aviation of Horizon 2020 Societal Challenge Smart, Green and Integrated Transport. Future Sky 

Safety addresses Safety challenges of the ACARE (Advisory Council for Aviation Research in Europe) 

Strategic Research and Innovation Agenda (SRIA). 

1.2. Project context 

Dissemination, exploitation and communication of knowledge are a key ingredient for any successful 

research project. Future Sky Safety Project P2 is specifically dedicated to Dissemination, Exploitation and 

Communication; its goals are to: 

 Develop a dissemination plan and communication strategies; 

 Disseminate safety research findings to relevant target audience; 

 Develop a plan for exploitation of results; 

 Develop a knowledge and data management policy and approach; 

 Assess dissemination activities. 

Project P2 ensures that all aspects of dissemination are efficiently and effectively managed over the entire 

duration of the project, aiming at communicating in a consistent and distinctive way, while engaging and 

involving different categories of audiences. In this context, an appropriate strategy for the dissemination 

assessment, with specific quantifiable targets needs to be developed and implemented. 

1.3. Research objectives 

The objective of this document is to present the main outcomes of the second Future Sky Safety Internal 

Workshop, together with the material produced to improve the internal dissemination of information. 

This Workshop was held on the 6-7
th

 of December, 2017 in Köln, Germany at the German Aerospace 

Center (DLR) premises. 

The document is intended for the Workshop participants as minutes of the event, and for the partners 

who were not able to attend to provide the relevant information about the workshop content.  

The document also reports the dissemination actions undertaken to promote the event, and the 

dissemination material produced for the workshop participants. 

1.4. Approach 

Minutes of the event, presentations and dissemination material are all included in this report. The report 

also illustrates the main recommendations drawn from the event, which can be applied to improve the 

effectiveness and resonance of the last FSS Public Workshop. 

1.5. Structure of the document 

Section 2 presents an overview of the event held in Köln on the 6-7
th

 of December 2017: the 2
nd

 FSS 

Internal Workshop. Section 2.1 reports the promotional activities related to the workshop. Section 2.2 
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provides the structure of the workshop, illustrating its agenda. Section 2.3 provides minutes for each 

technical presentation given. Section 2.4 illustrates the dissemination material supporting communication 

during the workshop. 

Section 3 reports the main conclusions and lessons learnt, together with recommendations for future FSS 

Workshops.  

Appendices include the list of participants to the Internal Workshop (Appendix A), presentations given 

during the Internal Workshop (Appendix B), the Internal Workshop Posters (Appendix C) and photographs 

from the workshop (Appendix D). 
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2 SECOND FUTURE SKY SAFETY INTERNAL WORKSHOP 

The Second Future Sky Safety Internal Workshop was held on the 6-7
th

 of December 2017 in Köln, 

Germany, kindly hosted by the German Aerospace Center (DLR). The workshop was directed to the FSS 

Consortium with the overall goals of providing all Consortium members technical and scientific progress 

of the five collaborative projects initiated within Future Sky Safety (P3, P4, P5, P6, P7). 

Pictures from the workshop can be found in Appendix D. 

2.1. Promotion of the workshop 

The event was promoted via email and through the project website, with a dedicated page
1
. 

  

                                                                 

1
 https://www.futuresky-safety.eu/2nd-future-sky-safety-internal-workshop/  
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A save-the-date and later a final invitation (including agenda) were produced. Both of them were sent 

periodically via e-mail to more than 200 contacts. As a result, 55 people registered to the event. 

 

Figure 1: Initial save-the-date for the 2
nd

 Future Sky Safety Internal Workshop 
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Figure 2: Final invitation to the 2
nd

 Future Sky Safety Internal Workshop 
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A dedicated page on the project website provided participants with all the relevant information regarding 

the workshop, such as date and location, registration link and an overview of the scope and objectives of 

the event. 

 

Figure 3: Dedicated webpage for the 2
nd

 Future Sky Safety Internal Workshop 

2.2. Structure of the workshop 

The focus of the 2
nd

 Internal Workshop was to present, share and discuss the main results achieved by the 

EC funded technical projects (P3, P4, P5, P6 and P7). For this reason, room for discussion was left at the 

end of each presentation batch, with 10 minutes dedicated to the questions and answers between the 

Project Managers and the workshop audience. The technical presentation given by Project leaders during 
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the Workshop are reported in Appendix B; and are also shared with the Consortium via EMDESK
2
, 

together with all the other technical presentations provided at the workshop. 

As it can be seen in Table 1, the technical sessions were to be preceded by invited speakers providing the 

institutional framework:  

 EC perspective on Future Sky Safety and European research given by EC-INEA (Innovation and 

Networks Executive Agency); 

 EREA and Future Sky Joint Research Initiative given by a member of the EREA Board; 

 Overview of the entire Future Sky Safety programme given by Programme Coordinator Michel 

Piers.  

Table 1: Agenda of the 2
nd

 Internal Workshop 

Future Sky Safety 2
nd

 Internal Workshop  

DAY 1 

10:00 Welcome 
 

10:15 Introductory Remarks EC-INEA 

10:30 Future Sky EREA BOARD  

11:00 Future Sky Safety Programme 
NLR 

Michel Piers 

P3: Solutions for Runway Excursion 

11:30 
Short Overview of the Project /Overall Technical Progress  

and Results / Exploitation 

NLR 

Peter van der Geest 

12:00 New technologies for reducing runway excursions 
Thales Group 

Frédéric Barbaresco 

12:30 Crosswind and Tailwind Reconstruction using Flight Data 
NLR 

Peter van der Geest 

13:00 Discussion  

13:10 Lunch  

                                                                 

2
 Folder: Workshops Dissemination – Internal Workshop 2 (T37) 
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P4: Total system risk assessment   

14:30 
Short Overview of the Project /Overall Technical Progress and 

Results / Exploitation 

NLR  

Joram Verstraeten 

15:00 Risk modelling 
Airbus 

Sylvain Metge 

15:30 Risk Observatory software development 
CEiiA 

Fábio João Oliveira 

16:00 Discussion  

16:10 Coffee Break  

Poster session 

16:30 Introduction of available posters 
NLR  

Michel Piers 

17:15 Partnering Event - Visit of the poster Area 
 

18:00 End of First Day  

DAY 2 

09:00 Welcome NLR 

P5: Resolving the organizational accident 

09:10 

Are we any closer to resolving the organizational accident? 

Short Overview of the Project /Overall Technical Progress  

and Results / Exploitation 

Eurocontrol 

Barry Kirwan 

09:40 Safety Mindfulness – a practical application for an airline 

TCD 
 
Nick McDonald 

10:10 Towards an airport-wide safety dashboard 
Deep Blue 

Carlo Valbonesi 

10:40 Discussion  

10:50 Coffee Break  
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P6: Human performance envelope   

11:00 Overview of the Project Human Performance Envelope 
EUROCONTROL 

Barry Kirwan 

11:30 
Can we exploit technology to measure the Human  

Performance Envelope? 

Cranfield University 

Jim Nixon 

12:00 Simulator research and development of new cockpit interfaces 
Lufthansa 

Carsten Schmidt-Moll 

12:30 Discussion  

12:40 Lunch  

P7: Mitigating risks of fire, smoke and fumes 

13:50 
Short Overview of the Project /Overall Technical Progress  

and Results / Exploitation 

ONERA 

Eric Deletombe 

14:20 
Characterization of the thermo-mechanical behaviour of  

CFRP (T700/M21) under high temperature conditions 

ONERA 

 J. Berthe, C. Huchette 

14:50 Cabin Air Quality- overview of issues and future directions 
Embraer 

Ricardo Reis 

15:20 Discussion  

15:30 Wrap-up 
NLR 

Michel Piers 

16:00 End of Second Day  

 

 EC-INEA could not participate to the event due to other institutional commitments. 

 Volker Krajenski (DLR) as host of the meeting provided an introduction on DLR, on the DLR site in 

Cologne and main performed activities. 

 Marcello Amato (CIRA), as a member of the EREA Board, presented EREA and the Future Sky Joint 

Research Programme. The first part of the presentation covered the EREA organisation and its 

activities, objectives and peculiarities, such as its specific approach from invention to innovation. 

The second part, dedicated to Future Sky, illustrated how the Programme is looking even further, 

building on four 4 pillars (safety, noise, energy, and air transport integration) and pushing two 

types of activities: the coordination of institutional activities, and the proposal of collaborative 

projects at European level. 
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 Programme Coordinator Michel Piers gave an overview of Future Sky Safety and provided updates 

concerning the two objectives of the Programme: R&TD (Research and Technology Development) 

activities and the coordination of institutional programmes. Overall, the technical projects are 

doing quite well, progressing as expected apart from small delays. 

o P3 is progressing as expected.  

o P4 will need to issue and demonstrate its Risk Observatory software.  

o P5 has been very active on Safety culture and appeared in the media on this topic. The 

project is close to making an actual, immediate impact on aviation; a good impact is 

already perceived at a political level. 

o P6 is going well, and experiments and modelling are progressing. 

o P7 is progressing nicely on its research on new materials, on the characterization of the 

fire behaviour of primary structure composite materials and on solutions to mitigate 

smoke and fumes in cabin environment. 

Michel Piers highlighted that 2018 is crucial to FSS with respect to exploitation and dissemination, 

as the Programme needs to demonstrate its impact and clear connections to applications. Four 

exploitation actions are planned already: application of the prototype risk observatory for P4; 

development of the next generation dashboard in P5; development of a bio-vest to be worn by 

the research subjects within P6; and development of a prototype composite part with fibre-metal 

laminates and polymers for P7. 

As for the collaborative projects (P1-P2), Piers underlined that the biggest result is the approval 

of FSS2, the second phase of the Programme. In addition, the coordination activities amongst 

EREA institutes are progressing in terms of exchange of personal and research, which will be put 

in place in 2018. Finally, there is a fruitful circulation of inputs between the EREA board and 

Future Sky Safety. 

2.3. Presentations 

2.3.1. P3 Specific solutions for runway excursion accidents 

Peter van der Geest (NLR) provided the first two technical presentations, illustrating P3’s progress.  

First, van der Geest gave an overview of the project, presenting its general objectives: 

 improving methods for analysing aircraft ground control on slippery runways under crosswind;  

 quantifying the impact of water/slush covered runways on braking performance for modern tires 

and anti-skid systems;  

 developing new methods to identify veer-off risk using operational flight data;  

 exploring new concepts for prevention of excursions and reduction of consequences of runway 

excursions. 

Then, he illustrated the activities performed in the four research areas the project covers: aircraft ground 

control on slippery runways under crosswind; braking performance on flooded runways; identification of 
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veer-off risk using operational flight data; and new concepts to prevent and reduce consequences of 

excursions. 

Finally, he shortly presented the expected products for P3: new data and tools for certification of 

transport aircraft on flooded runways; new technologies to reduce runway excursion risk; and new tools 

to be used in flight data monitoring. 

 

In his second presentation, on the Reconstruction of cross and tail wind components from flight data, 

van der Geest presented the work performed as part of the development of new methods to identify 

veer-off risk using operational flight data. 

Crosswind is a factor in 24% of veer-off occurrences. Based on this, P3 moved from two research 

questions: can we use flight data to estimate surface wind components during the critical phase of the 

landing? And what accuracy can we achieve? If the answers to these two questions prove satisfactory, can 

we monitor cross wind exposure from flight operational data to monitor critical events and trends? 

Van der Geest illustrated the requirements needed to accurately determine the surface wind components 

(cross- and tail-wind components), and why we cannot use existing parameters to obtain an accurate 

representation of the instantaneous wind during the landing phase. 

After explaining the research performed by P3, van der Geest concluded that: 

 For determination of instantaneous cross- and tailwind during the landing phase, neither METAR-

data, nor FMS-wind are well suited; 

 ADIRS-wind is near instantaneous, but without sideslip correction and low sample rate 

(cross/tailwind accuracy = ~3 kt resp. 4 kt); 

 Instantaneous wind can be reconstructed from flight data parameters, compensating for bias-

errors and sideslip with fair accuracy (~2 kt); 

 Reconstructed cross- and tail-wind can be used to monitor actual encountered wind conditions in 

relation to applicable limits or guidelines. 

 

Frédéric Barbaresco (Thales) provided the last presentation for P3, illustrating the new technologies the 

project is developing to reduce runway excursions. Barbaresco introduced the main factors impacting the 

braking distance (to full stop). As there are many of them, P3 is working on a combination of concepts 

(both airborne and ground) aiming at reducing runway excursions by having a more complete view of the 

runway condition and by providing a forecast of runway conditions. Pre-requisites to this imply collecting 

huge quantities of data from various systems, creating a database with complementary information and 

then combining the two concepts in order to use weather prediction to predict runway conditions. 

After illustrating past concepts used to prevent runway excursions, Barbaresco showed how P3 is going 

further, and the ground solutions it developed: 

 Ground Runway Excursion Alert & Warning System based on Big Data Analytics & AI; 
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 Predictive BD and ROT concept; 

 Big Data Techniques; 

 The water depth prediction model. 

However, Barbaresco also highlighted that crew training, airborne equipment and airport systems have 

already reduced occurrence of runway excursions, but as the “zero risk” does not exist, we now have to 

focus on reducing consequences as the way forward to improve safety. The future lies in safety nets 

protecting stakeholders regardless of outside conditions. Recent models predict where accidents can 

happen in a much more precise manner; therefore, mitigation measures should be placed in a strategic 

manner to prevent consequences when likelihood is increased. A challenge remains open with respect to 

the cost borne by the airport for the benefit of the airline. 

To conclude, Barbaresco presented an overview of airborne solutions, like the Landing Assessment, a 

system that provides to the pilot all information for approach phase preparation; and two concepts to 

reduce risks of runway excursion.  

The first one, CORSAIR, provides on-board and aircraft based computation of Braking Action, providing a 

reliable, timely, objective runway condition evaluation means consistent with aircraft landing 

performance. A feasibility study has demonstrated the viability of this technology over 6 years of 

development.  

The second one is a concept to prevent runway veer-offs during operations under crosswind: the 

crosswind landing controller. It is conceived as an on-board system for crosswind operations using 

steerable main landing gear to touch-down in crabbed motion and providing pilot assistance system to 

automatically perform de-crab after touchdown on ground, keeping the aircraft on runway centreline, and 

allowing manual steering inputs by pilot. So far, Future Sky Safety performed the following work: 

adaptation of A320 simulation model (main gear steerability); development of assistance system; 

implementation in motion-based full-flight-simulator; and simulator study with pilots. 

Key points related to the cross-wind landing controller: 

 It appears that better classification in landing operations is linked to more joined recordings of 

flight mode (manual, auto-land…) and tracks with associated detailed conditions in vicinity of the 

airport. 

 There is still to explore and control a large set of scenarios: A/C type, A/C weight, air 

temperature, pressure, speed at threshold, touchdown place, slope and friction along the track, 

head and cross wind, targeted exit, exit speed, settings (slat/flap, auto-brake, thrust reverser). 

 Due to the weak occurrence of abnormal cases, many simulated landings are required to produce 

accurately these cases for each triplet [A/C, runway, set of (extreme) conditions]. 

2.3.2. P4 Total system risk assessment 

Joram Verstraeten (NLR) provided a short overview of the project, its technical progress and results on 

the development of the Risk Observatory and the possibilities for future exploitation. 
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P4 works to develop a prototype Risk Observatory (RO) as an enabling tool for safety management, and a 

risk assessment framework integrating risk assessment models specifically developed to represent a 

certain domain. The RO will acquire, fuse and structure safety data (which can include data from normal 

operations) and translate it to actionable safety information. The risk observatory targets analysts and 

managers in different domains, such as operators, ANSPs (Air Navigation Service Providers), 

manufacturers, airports and authorities. 

During the first year of the project, P4 performed a series of consultations and desktop research useful do 

draft first requirements for the Risk Observatory; then, requirements were translated into an early 

prototype to be discussed with end users. The software prototype is the first important achievement of 

the project. 

In the second year, the project worked to shift from domain specific risk models to an integrated risk 

assessment framework. Risk models calculate risk by estimating a probability of an occurrence with a 

certain severity. An estimate of risk is valuable safety information, but these models are often specific for 

one domain, e.g. ATM (Air Traffic Management) or manufacturer. The Risk Observatory, instead, aims at 

being of interest to a diverse group of users from both authorities and service providers. 

In year three and four, P4 is working on perfecting its first “look and feel” prototype to achieve a fully 

functioning prototype, with proper functional design and software architecture. In the end, this will lead 

to an actual software that will include a graphical user interface and background systems to manage data. 

Also, the core of the risk observatory, i.e. the risk assessment framework that integrates risk assessment 

models specifically developed to represent a certain domain, should be available. 

 

Sylvain Metge (AIRBUS) provided the second presentation on the risk dashboard and on the development 

and integration of the Aircraft Safety Model into the risk observatory. 

The purposes of the risk dashboard are: 

 To get an overall risk picture by plugging and running models from several domains instead of 

considering individual models; 

 To estimate the impact of a risk mitigation action; 

 To perform sensitivity risk measurement to the risk contributors. 

In order to do so, the risk dashboard should manage interacting safety models using data from various 

sources. Therefore, the Risk Observatory needs to be structured in a way that allows to “plug” different 

types of models from several contributors of the different domains (e.g. aircraft/system manufacturers, 

aircraft operators, ANSPs). P4 uses the “Backbone Model” to integrate safety results from all the different 

domain specific models. 

Metge then illustrated the Aircraft Safety model, which will produce two types of results: qualitative 

results, given by the shortest combinations of technical failures & flight crew errors leading to a 

dangerous situation; and quantitative results. 

Finally, Metge concluded with the lessons learnt: 
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 The Backbone Model does allow the integration of domain specific models; it also integrates 

ground system contributors, operator errors, airborne systems, and considers the influencing 

factors; 

 The same approach was used for the Mid Air Collision Risk; 

 Probably, there is the possibility to apply the Backbone Model approach to any type of risks 

(controlled flight into terrain, runway incursion…). 

Some challenges are still open: 

 Integration and collection of data; managing in a consistent way different units of quantification; 

managing consistency amongst various domains 

 Integration of collected data into the models  

 Take into account the impact of common cause failures across various domains 

 Manage in a consistent way the classification scheme over the various domains 

 Manage in a consistent way several units of measurement used for quantification (per flight hour, 

per controlled flight hour, per operational hour…) 

 

To close P4’s sessions, Fábio João Oliveira (CEIIA) presented the Risk Observatory software development 

and implementation. The objective of this effort was to develop a prototype of the Risk Observatory that 

embeds the integrated risk framework and populates it with data for safety monitoring in order to obtain 

risk pictures for the total aviation system. Behind this, there was a high-level development process.  

It started with establishing the users’ requirements for the Risk Observatory (RO), collected in various 

ways, e.g. with questionnaires and interviews. 

Then, the process to design an early prototype began in order to decide what the RO should look like. The 

early “look and feel” prototype came out of this process, addressing the needs and wishes of end-users 

and the requirements identified in WP4.1. P4 tested acceptability of the prototype with stakeholders, 

using specifically developed example use cases. 

After that, P4 derived a preliminary system architecture by the questions the stakeholders posed. The RO 

is an analytical tool that analyses data, and P4 took as examples software on the market to include data 

integration tools, data visualization tools, and so on. Some features were kept in mind when deriving the 

system architecture, as the need to ensure functional and interface descriptions; to allow each 

organization to customize the product; to integrate and harmonize different data from different domains 

and stakeholders into a standardized data model, and so on. 

The next step was functional design, needed to tell designers what to develop and how. All the previous 

work was further developed and especially the system architecture; the functional design also defined the 

workflows, the user and system interface, the data inputs and outputs and the procedures for operating 

the observatory. The functional design will also define the connection between the risk assessment 

framework and aviation data, serving as a basis for the actual software development. 
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The final stage will be software development for a Risk Observatory able to collect, protect and integrate 

external raw data to ensure data aggregation and system interoperability, making raw data accessible and 

standardized; and to develop tools for data quality assurance and data integration.  

In the end, the software will respond based on what the user wants to achieve, processing the data in a 

different way. A large part of the software is already deployed and implemented; now, P4 has to prove 

this as a concept. 

2.3.3. P5 Resolving the organisational accident 

Barry Kirwan (Eurocontrol) introduced P5, a project seeking to resolve the organisational accident, which 

is very likely to be a component of the next aviation accident. 

To achieve its ambitious objective, P5 had to address many challenges: 

 How do you ensure safety leadership from the top? 

 How do you ensure organisational focus is on the right issues? 

 How do you maintain safety focus through the middle?  

 How do you ensure rapid sharing of safety intelligence at the sharp end? 

 How do you ensure the right safety and just culture? 

 How do you work together with other organisations in a major crisis? 

 How do you include all of this in your Safety Management System? 

P5’s research tries to answer these questions. 

In the area of Safety Intelligence, P5 performed a study to explore how 16 aviation industry senior 

executives use safety intelligence to make safe business decisions. This led to the publication of the white 

paper “Keeping the aviation industry safe. Safety Intelligence and Safety Wisdom”, a study that exposes 

some of the “wisdom” employed in identifying business decisions that protect safety, with the hope of 

supporting safety wisdom across the industry. P5 needed to get through the top managers as this is the 

only way to ensure that findings go into practice; however, as Kirwan underlined, as middle managers are 

managers of managers they may be an unexplored resource for safety. Currently, we do not know how 

they manage safety or what they think about it; therefore, in order to explore this, P5 contacted 28 

middle managers in 2016 and another 20 in 2017, involving them in semi-structured interviews for 

thematic analysis. Although P5 could not give them each other’s information, they were willing to come 

together and exchange directly their experiences. This exchange led to a model that served as guidance to 

all middle managers. 

Under the research area of Safety Mindfulness, P5 has worked with an airline and an ANSP to design an 

App enabling ATCOs to post, update, and retrieve safety-related information useful to help them perform 

their daily tasks and activities safely. The App responds to the question, who are you going to call if you 

saw something unsafe? How can you tell someone that something unsafe has just happened? 

Concerning the Safety Culture research area, P5 conducted a survey in collaboration with the European 

Cockpit Association; more than 7000 pilots from 32 airlines replied. The results of the survey received 

wide press coverage, even if the average article misunderstood the findings as “pilots fly when tired”. As 
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the survey concluded, instead, on average Safety Culture is quite good. There is, however, a worry on 

fatigue amongst pilots as they are concerned fatigue is affecting their performance; in addition, perceived 

organization support is not so good: more than half the pilots surveyed feel their companies do not take 

the fatigue issue seriously. Finally, the survey shows that on average Cargo and Low Cost airlines, and 

those pilots on unsecure contracts, generally had poorer safety culture and performed worse. 

In order to deepen its research, P5 needed to get together Air Traffic Controllers, airlines, airports and 

aircraft engineers, all focusing on a single airport: 15 organisations are now in the “Luton airport safety 

stack”, a joint effort for safety improvement undertaken by organisations based in Luton airport, meeting 

every few months to work around just culture and safety culture. The Luton stack already obtained results 

regarding working procedures. 

The Agile Response Capability research task found that there is a need to exercise for managing crises, 

with the main objectives of building a know-how on how to manage these situations and running 

simulations to test reactions. The ultimate scope is to have different organisations involved in airport 

management working together effectively in a crisis. In order to do so, we need to move from individual 

competence to organizational resilience and to create appropriately challenging exercise situations useful 

to increasing efficient and effective learning opportunities. In the end, experience gained through 

exercising and learning from actual crisis events will lead to a better preparedness and crisis management, 

managing and mitigating adverse events that could impair safety. 

Kirwan concluded his presentation by illustrating the work P5 is doing on advanced Safety Management 

Systems (SMS) with the scope of setting standards of excellence for SMS.  

 

Nick McDonald (Trinity College Dublin) presented the Mindful Governance in aviation, illustrating the 

results of P5’s three-year research activity on the safety mindfulness concept. 

Organisational Mindfulness is a key concept in resolving the organisational accident. It focuses on the role 

of people at the operational sharp end: in fact, operators are a unique source of critical information about 

normal operations, and key recipients of intelligence about operations. This idea is at the heart of the 

original conception of safety mindfulness of Weick and Sutcliffe that, however, is not operationalized as a 

practical and effective approach. Aviation, being a ultra-safe industry, does not offer so many incidents to 

learn from; therefore, it is important to pay close attention to what is happening in everyday operations 

and to learn from them. In addition, we have to consider that organisations find it difficult to implement 

recommendations from their safety investigations and risk assessments. A scientifically sound evidence 

base for both of these features is lacking. 

The Safety Mindfulness concept is now a very clear and credible concept: what is not clear is how to 

implement it. The Operational Mindfulness Model shows that mindfulness is more than just a state of 

mind, but rather consists of gathering information and have them flow in order to raise awareness and 

take appropriate action. 
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The Mindful Governance Model is not only about thinking of organisational principles and designing a 

system that works, but even more on supporting people in what they have to do. Therefore, P5 developed 

software applications to operationalize and evaluate the new mindfulness concept in two full-scale 

operational case studies. These software applications are of two types: reporting any issue from normal 

operations and generating narratives for circulation and comment, and implementing improvement in an 

accountable manner. 

The Case Studies involve the MUAC ATC Centre (Netherlands) and Alitalia Ground Operations (Italy).  

Research with the MUAC ATC Centre demonstrated the need for the gathering and circulation of potential 

risk-related narratives amongst air traffic operational staff in order to heighten safety mindfulness in this 

ultra-safe sector, ensuring effective feedback loops of relevant information into the operation. The case 

study has been designed, the software prototype developed and the trial implementation phase is 

planned to commence following the final preparation meetings that took place in October 2017. Full 

implementation trials are provisionally planned for the first quarter of 2018. 

Alitalia is using a big data approach: “big data” risk pattern analysis of audit reports identified poor pre-

turnaround briefing as a precursor of other operational failures, which in turn were associated with actual 

safety incidents. This has initiated a case study centred on improving turnaround briefings and mindful 

performance. It will deploy two applications designed to create a mindful improvement initiative: 

 An Implementation Manager that supports a collective improvement effort and effective 

handover across implementation phases; 

 Operational reporting to ensure continual information flow and feedback as the initiative 

continues. 

Currently, there is a strong commitment from both MUAC and Alitalia to test, validate and implement the 

software during 2018. Implementations trial will have to: 

 Demonstrate proof of concept, i.e. the overall validity of the concept, to ensure that the concept 

actually works in practice in a normal operation and validate the functionality and usability of the 

software applications; 

 Include the integration of the application into the host’s IT and operational environment; 

 Provide training, usability assessment, final adjustment and debugging; 

 Validate and evaluate the software. 

 

For sure, P5 has to provide evidence of this via a full trial of its scientific and industrial impact. An 

evaluation metric (the mindfulness survey) has been developed to assess the penetration of the concept 

of Safety Mindfulness in the day-to-day experience of those involved in or affected by the case studies.  

Exploitation potential is wide: it may be applied not only to all sectors of aviation, but also to all industries 

that carry a significant operational risk, including health and social care, emergency services, financial 

services and other transport modes. The applicability of these ideas across these domains has been 

demonstrated through teaching and research at master’s level with risk, safety and change professionals 
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across these industries, though no formal market analysis has yet been done in advance of the initial 

concept demonstration in the current case studies. Full trial implementation is key to provide powerful 

evidence of the exploitation potential of FSS Safety Mindfulness model and outputs both in aviation and 

wider afield. 

 

Carlo Valbonesi (Deep Blue) closed the session illustrating the work done on the Safety Dashboard. The 

dashboard is a tool that safety managers can use to present results to their directors. 

First, Valbonesi introduced the concept of Safety Intelligence. Eurocontrol defined safety intelligence as 

“the ability of people in management positions of an organisation to make good decisions about safety”. 

Three components make up Safety Intelligence: social competence (keeping safety central in the 

interactions with other people), safety knowledge (having access to information that makes sense about 

the safety performance of an organisation) and problem solving (understanding the problem and 

generating ideas to solve it). These components are all necessary for Safety Intelligence to be solid. 

P5 wants to understand how to support Safety Intelligence in a way that helps those at the top to make 

good decisions on safety. Therefore, it came out with the idea of using dashboards, i.e. “cognitive tools 

that improve your "span of control” over many business data, helping people visually identify trends, 

patterns and anomalies, reason about what they see, help guide them toward effective decisions”. In 

other words, a dashboard is used to “tame” a lot of information for the user, in a way that it can be more 

easily used to make decisions. A Safety Dashboard supports all the three components of safety 

intelligence: mainly safety knowledge, as the Safety Dashboard provides information needed to 

understand what is going on in terms of safety. However, it supports problem solving as well, providing 

thresholds and trends needed to see whether a critical point is being approached. It also supports social 

competence, as dashboards are used to start conversations around safety. 

Valbonesi presented the work done so far with ANSPs as a first step. P5 performed a survey with a Safety 

Dashboard User group composed of safety directors and managers, through in-person interviews and a 

workshop in Rome. The goal was to understand how safety managers design dashboards that their 

executives use. P5 found that most users have static dashboards that are the result of putting together 

information coming from the most different sources: just one had a quite advanced system for querying 

databases and coming up with charts and graphs. From here, P5 designed the “ideal dashboard” for 

executives. In order to do so, attendants, divided in groups, listed the indicators felt as more needed; the 

recurring ones were selected for the design of a prototype dashboard. This work was useful to start from 

the user needs to answer the question: as a safety manager, what is the most important information I 

want to discuss with the board when sitting at the quarterly meeting? 

A first version of the Safety Dashboard was presented at the FSS Public Workshop in March 2017 in 

Brussels. Meanwhile, interactions with the user group continued in order to validate the prototype. All 

this work found endorsement from the Eurocontrol Safety team. Two meetings with the user group are 

planned for January and March 2018 to further refine and validate the safety dashboard. The goal is to 

have at least 4 ANSPs that start using the prototype Safety Dashboard at Executive Board level, in order to 
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then feedback the lessons learnt to other ANSPs. A presentation of how the safety dashboard works in its 

current, second release followed. 

Finally, Valbonesi presented the current strand of work aiming at serving the needs of a stack (i.e. a joint 

undertaking of several organisations working at the same aim). P5 is currently developing an airport stack 

dashboard for the Luton stack, which found the prototype dashboard interesting. The project collected 

needs for building the airport dashboard; two prototypes of the dashboard have been issued and 

discussed with the Luton operators already. 

Overall, P5’s achievements so far include: 

 The interest the Safety Dashboard received from Eurocontrol, where the Dashboard was not 

imposed but raised genuine interest; 

 The interest it raised in the Luton Stack and the agreement found with the Luton stack on sharing 

their safety data; 

 The visual prototypes developed as a starting point for discussion. 

There is still some uncertainty on some fundamental points and some future challenges to address. P5 has 

to answer questions regarding: 

 Who are going to be the main users; 

 What data can be shared and what cannot, and which are the boundaries for sharing safety data; 

 What will be the frequency of updates; 

 How to reconcile the user-centred approach to the dashboard with implementation constraints, 

e.g. technological and budget constraints; 

 The fine-tuning of the collaboration process with the stack. 

Overall, P5 needs to streamline the mass of information, and to come up with common requirements 

accepted by all the organisations. 

2.3.4. P6 Human Performance Envelope 

Barry Kirwan (Eurocontrol) introduced P6 and the Human Performance Envelope. The project had a 

series of objectives to achieve: 

 Defining the Human Performance Envelope (HPE) 

 Conducting preliminary experiments (includes selecting and assessing sensors) 

 Conducting first flight simulator experiments (including validating the HPE and the sensors, and 

identifying performance decrement limits) 

 Developing new HMI to recover performance 

 Conducting second simulator experiments (including validating new HMI) 

The HPE was defined during a workshop in April 2015: agreement was found to focus on Workload, Stress 

and Situation Awareness as the main factors of the HPE in the simulator experiments. The metaphor of 

the HPE comes from the flight envelope: just as if you push an aircraft outside the envelope it does not 

fly/crashes, if you push humans over their boundaries, they fail.  
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Therefore, P6 conducted exploratory simulations to look for the edges of the human performance. For 

ATCOs, this means for example they are not able anymore to process what they are seeing on their 

screen; however, it is not a single factor but a combination of factors that is going to crash your plane. 

Preliminary experiments took place at ONERA and Cranfield University in October 2015 to develop the 

simulator scenarios, fine-tuning them with project members, pilots and Human Factors experts, and to 

select and assess the sensors for measuring the different factors. 

First Simulator Experiments in A320 DLR flight simulator AVES involved 10 Lufthansa crews and employed 

nine scenarios with varying workload, stress and situation awareness. The challenge was trying to find 

objective measures of the internal status of the pilot. P6 used some subjective measures as well as eye 

tracking; performance data were collected along with physiological data. In addition, P6 conducted 

debriefings and a cognitive walk-through of critical situations (to analyse the mental representation of the 

pilots before, during and after a critical situation). 

Determination of Recovery Measures led to identifying performance decrement limits and necessary HMI 

improvements. New HMI presents information about the limitations of the aircraft, the operational 

consequences of the limitations and the available options. New HMI were integrated in Thales Avionics 

2020 Cockpit Simulator. 

A second set of simulator experiments with the advanced cockpit took place at Thales in October 2017 

and involved 20 pilots from Lufthansa (first officers flying A320). The simulations used the same aircraft 

model as in first simulator experiments (A320), the same scenario (approach intro Bremen with technical 

failure in complex situation), the same captain and measurements. Although complete results will be 

available only in March 2018, it was clear that pilots really liked the new HMI, but would like better if it 

were implemented tomorrow.  

 

Jim Nixon (Cranfield University) presented next, aiming to answer the question can we exploit technology 

to measure the human performance envelope?  

Nixon described the aircraft performance envelope and the changes in interface design. Aircraft today are 

much more sophisticated than in the past but, although the aircraft knows more than it lets on, it does 

not know about the state of the crew.  

Therefore, P6 tried to find a way to measure the state of the crew, keeping in mind that such a system 

needs to be continuous, unobtrusive, reliable and acceptable to the crew and the operation. For example, 

it cannot be a helmet on the scalp as it is not acceptable for the crew. Luckily, technology provides a hand 

and many miniaturised devices (wearable technology, not looking like a medical device) exist that are able 

to measure electrical signals from the heart, ECG and EEG; eye tracking glasses and depth-sensing 

cameras are also spreading. Of course, this technology will have to be validated to establish how reliable 

these measures are, and parameters will have to be set to say when the performance is degraded; but we 

will probably end with having too much data and not knowing how to interrogate it. It is crucial, then, to 

try to understand what we could infer from these measures.  
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Next, Lufthansa pilot Carsten Schmidt-Moll presented the simulator research and development of new 

cockpit interfaces. His presentation tried to answer the question do pilots get the information they need 

when they need it? 

Recently, due to a change in the aviation industry there has been an increase of workload for pilots: larger 

aircraft fly into smaller airports; there is pressure for reliability of the schedule (independent of weather 

and time of day); and airlines operate with less extra fuel. As industry is changing, surely a new interface 

is needed. But, what interface? 

Schmidt-Moll presented a scenario with a normal flight and then an abnormal procedure. In the normal 

approach, the pilot flies supported by the ATC. In the abnormal procedure, the pilot flies supported by the 

Electronic Centralized Aircraft Monitor (ECAM), operational manuals come into play (and additional 

documentation is provided on the EFB (Electronic Flight Bag), a tablet or notebook used by the pilot, 

crucial for flight safety), new landing performance calculation is needed as well as a new approach 

briefing. This leads to the pilot monitoring the flight. 

In an easy scenario of management of the abnormal procedure, there would be no interruptions, no other 

ATC conversation, no distraction by the cabin crew, no turbulence, no distracting noises, extra fuel for 60 

min and no decision making by the Captain (Pilot Flying). In a not-so-easy scenario, all of the above is not 

granted and, in addition, time is running out. Surely, a new interface could come in hand.  

Schmidt-Moll focused on New Cockpit Interface, saying that improvements are needed. 

In particular, the format (position in the cockpit and type of information provided) of the low fuel warning 

makes it go easily undetected by pilots, while instead this warning is crucial for the aircraft safety. 

Instead, fuel should be into the Primary Flight Display (PFD), which is now not the case; in addition, the 

remaining flight time should be provided in minutes, not in kg, as this requires calculation for the pilot, 

wasting time and increasing workload. 

Then, Schmidt-Moll argued that although manufacturers do not recommend skipping a procedure, and 

although operational manuals say that “in any case, the basic procedures must be followed”, they do not 

support pilots in easily apply those procedures. 

Again, Schmidt-Moll highlighted that new HMI are required for out-of-the-box scenarios, but a different 

approach is needed, as right now pilots do not get the important and relevant information. 

The Electronic Flight Bag, crucial for flight safety, should be further exploited as: 

 It is a library of over 30 different operational manuals and over 70 computer based training 

programs; 

 Includes company news, duty roster, safety bulletin; 

 Includes a performance calculation tool, a complete briefing tool (weather, NOTAMS, etc.) and 

different additional tools (dictionary, converter, etc.); 

 Provides electronic communication (email, all reports) and route manual with maps and charts; 

 Has a flight and fuel efficiency program. 
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On the other hand, it requires frequent updates than can be an issue for pilots. 

To conclude, according to Schmidt-Moll simulator research did show that Cockpit interfaces must still 

improve in different areas: 

 Information must not be spread across different documents (e.g. ECAM, OM-B); 

 Warnings and cautions must correspond to the severity of the risk; 

 Relevant information must be in a usable format (e.g. remaining fuel in minutes); 

 Relevant external data must be made available for decision making (e.g. weather conditions); 

 Physiological data does not help pilots as it does NOT refer to actual risks; 

 Pilots’ electronic flight bag must also be considered relevant for flight safety. 

2.3.5. P7 Mitigating the risk of fire, smoke & fumes 

Eric Deletombe (ONERA) introduced P7, providing an overview of the project. The rationale behind it is 

that 50% of fatalities in case of aviation accidents are fire caused/related, and about 300 fatalities a year 

could be avoided if fire fatalities were suppressed. 

In recent years, risks of fire are increasing with the adoption of new hybrid/electric aircraft because their 

design has more electric parts and uses more organic composites than before. In addition, there is limited 

knowledge on the fire and heat behaviour of composites materials: few test results are available with 

regards of mechanical properties of material above 200° and of toxic smoke and fumes, as tests are quite 

expensive and industrial tests are often confidential. 

P7 aims at increasing safety by: 

 Improving knowledge concerning OMC materials and structures behaviours vs. fire; 

 Assessing mechanical properties of heating/burning/degraded materials; 

 Evaluating the fire consequences (including toxicity and smoke), and proposing solutions to 

mitigate them; 

 Sharing database for future modelling purposes; 

 Establishing/giving design recommendations. 

A specific task, “WP7.1 Understanding and characterising the fire behaviour of primary structure 

composite materials (epoxy resins, standard CFRP)”, aims to increase knowledge of fire behaviour and 

performance of CFRP primary structure materials by producing a comprehensive experimental database 

on a reference material (T700GC/M21). Then, P7 aims to share results within the European research 

community and confront experimental results to state-of-the-art models and simulation tools. Deletombe 

reported the finding of WP7.1 about the physico-chemical and mechanical properties of T700/M21 after 

fire exposure, showing an important decrease of the mechanical properties and no more rate effect. As 

for the residual fire or mechanical properties of T700/M21 panels, reporting of results from post impact 

fire testing is still in progress. 

“WP7.2 Improving material solutions to mitigate fire, smoke and fumes in cabin environment (plus 

toxicity)” aims at enhancing passengers’ safety by developing and assessing new solutions at material and 

structural levels that mitigate risks of fire, smoke and fumes in the cabin. This has to be done in a way that 
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meets current industrial safety requirements, and using standard experimental methods and state-of-the 

art simulation tools. Leonardo provided the requirements and specifications for tests and specimens, 

defined based on industrial state-of-the-art and applicability, and ensuring compliance to certification 

rules. P7 defined material characteristics to measure during the test, and almost all the tests have been 

performed. 

Currently, P7 is gathering material characteristic data and flame penetration test results, evaluating 

material models and simulation tools (flame penetration), with respect to standard and new cabin 

material solutions, and evaluating the industrial applicability of materials defined in the project, in order 

to define/reformulate new standard aeronautical fire tests. 

P7 tested different materials, including geopolymer materials, studied by the Czech Aerospace Research 

Centre (VZLU) through different tests (FS&F tests, mechanical tests) which also take into account 

comments from the previous workshop. DLR is exploring material characterisation of unidirectional CFRP 

and quasi-isotropic FML. Compression tests are currently in progress, and required the construction of a 

test stand for testing the compression properties under simultaneous fire exposure (CuFEx). Tests are 

under progress for FML, GPL and CFRP. Combination of natural fibres (flax) and recycled carbon fibres 

with Geopolymer Matrix (GPL) are being tested as suggested in the previous workshop, and are currently 

under progress. 

WP7.3 studies the “effects of new materials, technology and fuel systems on the on board air quality” 

with a focus on safety, exploiting opportunities offered by latest technical developments. Recently, 

several questions concerning the impact of new materials on the on-board air quality, consequences of 

the use of new material in conditions of elevated temperatures and the issue of cabin fumes (health 

concerns) emerged. WP7.3 performed a literature study identifying a working definition of “Cabin Air 

Quality” (CAQ) and exploring environmental control systems (ECS) to manage cabin air, potential 

contaminants and sources, methods of monitoring air quality, current standards and performing a 

comparison with other enclosed environments (e.g. International Space Station or submarines). 

New concepts of sensors were candidate to studying and/or monitoring Cabin Air Quality based on 

different criteria and building on real-time commercial sensors that are becoming less expensive in time. 

New sensors are smaller and cover a wider range of contaminants, but repeatability of results is still a 

challenge and a correct sampling strategy is required. P7’s third presentation further explores this topic. 

P7 developed a Test Bench Concept (a possible WP7.3 product) and an Air quality test procedure for 

composite materials to investigate the feasibility of monitoring system with low cost sensors. This is the 

topic of P7’s second presentation. 

Deletombe closed the first presentation with an overview of the dissemination actions performed by P7, 

including presentations in 5 international conferences, the organisation of a mini-symposium and the 

participation in one OPTICS project dissemination event, which reached more than 1000 people. The 

project will submit several papers in 2018. Exploitation measures include building a prototype 

demonstrator to show the technologies developed and tested in WP7.2. It will be made of two curved 
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panels attached to each other by connectors, representing the inner (interior) and outer (fuselage) shell 

of an airplane. 

 

Eric Deletombe also presented the work performed by ONERA on the characterisation of the thermo-

mechanical behaviour of CFRP under high temperature conditions, on behalf of Julien Berthe and Cedric 

Huchette.  

Burn-through resistance of aircraft structures. P7 performed burn-through tests to assess the fire 

behaviour of composite materials. Unlike some metallic structures, composite structures generally do not 

experience burn-through until after 4 or 5 minutes of fire exposure; however, better understanding of 

complex physical phenomena is needed to get better safety margin management and anticipate next 

fundamental issues. 

Composite ply properties. Influence of the temperature increase showed that in carbon/epoxy composite 

material temperature dependency is due to the epoxy resin and may affect in-plane loadings (both 

compressive properties and shear properties). 

The objective of WP7.1 is to understand and characterise the fire behaviour of primary structure 

composite materials, thus enhancing knowledge concerning the fire behaviour and performance of CFRP 

primary structure material. The aim is to produce a comprehensive experimental database on a reference 

composite material (T700GC/M21), sharing the results within the European research community and 

confronting experimental results to state-of-the-art models and simulation tools. The proposed approach 

used both classical (standard) and new test protocols. 

Classical Test Protocols (DMA, TGA, DSC) were performed to study: 

 The influence of the temperature on the composite material’s thermo-mechanical and thermo-

chemical response. 

 The influence of high temperatures on the quasi-static tensile properties of composites in all 

directions.  

 The high velocity impact response of composite panels.  

Then, P7 designed, developed and put in place New Test Protocols to investigate: 

 Pyrolysis of composite materials using a laser based heating system. 

 Influence of the temperature on composite compressive properties in the fibre direction. High 

temperature compressive tests on unidirectional ply were performed: P7 developed a specific 

compressive testing set-up for high temperature compressive tests on unidirectional ply, to 

ensure correct loading conditions. 

 Influence of temperature and strain rate on tensile properties in the shear direction. High 

temperature tensile shear tests were performed: P7 developed a specific testing set-up for high 

temperature tensile shear tests. 
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 Influence of temperature on the tensile properties of composite materials in the fibre direction. 

INJECT (INternal Joule heating for thErmo meChanical characterisation) was used to study high 

heating ramp, using digital cameras (visible or infrared).  

 Influence of the high temperature (by Joule effect) on toughness properties, for fracture 

toughness analysis under high temperature conditions. 

 Flame-wall Interaction Research Experiment (FIRE), to study fire/flame effects on panels. 

Deletombe then illustrated the test results of thermal & thermo-chemical properties of composite 

materials, which served to produce a comprehensive experimental database on the reference material 

(T700GC/M21). The protocol to prepare charred sample materials and the methodology of investigation 

implied conducting independent experiments to isolate a single (set of) parameter(s), as numerous input 

parameters are required for physico-chemical and thermo-mechanical models (here for T700/M21). 

Deletombe illustrated the results of the thermo-chemical kinetics and energetics analysis, which 

employs:  

o Differential Scanning Calorimetry (DSC); 

o Thermo Gravimetric Analysis (TGA) at different heating rates (BLADE); 

o Global kinetics model developed using Arrhenius reaction rate equations. 

Deletombe then explained the test results on the mechanical properties of virgin materials, with specific 

regard to: 

 The influence of the temperature on the tensile properties in the fibre direction. 

 The influence of the temperature on the tensile properties in the transverse direction. High 

temperature on static tensile test and transverse loading showed a high influence of the viscous 

behaviour for transverse loading. 

 The influence of the temperature on the composite material tensile mechanical properties in all 

directions. 

 The influence of the temperature increase on the compressive properties in all the directions: 

high temperature compressive tests on unidirectional plies show huge variation of the mechanical 

properties with the temperature increase. 

 The influence of the temperature and the strain rate on the tensile properties in the shear 

direction: high temperature tensile shear tests show influence of strain rate and temperature on 

the shear behaviour. 

Finally, Deletombe illustrated the test results on the mechanical properties of charred materials & 

panels, exploring: 

 The residual mechanical properties of the T700/M21 carbon/epoxy composite material after 

degradation were studied; an experimental protocol was required to prepare charred sample 

materials. 

 The definition of an experimental protocol to prepare charred sample materials was based on the 

hypothesis that slow isothermal decomposition in a furnace is needed for homogeneous 

decomposition. 
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 A multi-physics characterisation approach was required to study the residual mechanical 

properties after degradation. P7 performed all the tests and analyses, which showed an 

important decrease of the mechanical properties and no more rate effect. 

 A general methodology was established for the analysis of combined mechanical and fire loading 

during the life cycle of the composite structure. The methodology comprised three steps: first, 

the tyre debris impact on a composite panel; then, a post-impact damage analysis is performed; 

then, the fire test follows. 

o The above analysis also required an experimental setup for the tyre (an aircraft tyre from 

Michelin France) debris impact on a composite panel. The impact was loaded with a gas 

gun. Deletombe showed the test video. 

o Post-impact damage analysis was performed with a pulsed thermography. Results show 

that at V=150 m/s there is almost no damage; at V=170 m/s some damage is located in 

the surface ply; at V=186 m/s damage and delamination across the thickness occur. 

 Fire tests were conducted on the impacted panels (T700/M21 panels, provided by CEiiA) to study 

their residual fire resistant properties: 

 Flame/composite interaction photographs on the exposed side 

 Thermal response on the back surface by quantitative IR thermography 

 Back surface deformation measured by Digital Image Correlation to detect 

delamination onset and growth 

 Mass loss measured during fire exposure 

o All impact tests were performed, but the analysis is still in progress. 

To conclude his second presentation, Deletombe outlined the status of P7 as follows: 

 WP7.1 “Understanding and characterising the fire behaviour of primary structure composite 

materials” has currently reached its objectives of producing a comprehensive experimental 

database of a reference composite material (T700GC/M21). 

 A significant number of methodologies and results are now available for thermo-mechanical 

characterisation of composite material from the virgin state to the degraded one. 

 WP7.1 deliverables provided data on T700/M21. 

 Model analysis is currently in progress. 

 

Ricardo Reis (Embraer) provided an overview of issues and future directions on Cabin Air Quality. Air 

cabin is a complex matter and even its definition was not clear at the beginning. As established by P7, an 

acceptable working definition is “the holistic (physical, chemical, biological, radiological) characteristics of 

cabin air”. As such, it concerns health, safety and comfort, and comes to a cost for companies. 

Different factors influence Cabin Air Quality and the perception of related issues: world and industry 

trends affect it, as do problems related to smoke and fumes in the cabin and the possible impact of new 

materials. In addition, it relates to passengers’ comfort and to the increased awareness on air quality due 

to the increasing availability of sensing monitoring and reporting devices. 
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As for the safety and health concerns on fumes and odours, P7 reviewed results from an EASA Study 

(2017) and from the REACH project (ending in 2019). Preliminary results of the EASA study show that CAQ 

is better than in other indoor environments, and there are no causal links between fumes events and 

health. A new large scale study by DG MOVE/EASA was launched in 2017, focusing on abnormal events. 

About passengers’ comfort, the subject relates to the necessity of improving filtration and odour removal, 

and pressure and humidity level. Reis highlights that in recent years there is a change of perceptions 

about odours: the “new car smell” is not appreciated anymore and defence against outside pollution is a 

feature of new Tesla and Volvo cars. 

On-board continuous monitoring will require an interface with the aircraft and physical interfaces for 

sensors and operation, and a data repository. The repository could pose a problem regarding governance 

and business model. The question whether this should be on airlines or institutions is open. 

It is also important to involve passengers in future scenarios, as on-board monitoring is an increasing 

reality. 

Studies on new materials and substances, used in the aircraft structure, for thermal and acoustic isolation, 

in furnishing and so on, are required as well, as many new types are coming in use, including composite 

materials, nano-materials, meta-materials and flexible electronics components. Therefore, modelling and 

testing for aging and release, as performed by WP7.3, are crucial. 

 

To conclude, Reis highlights that: 

 There are different lead initiatives to clear doubts on on-board contaminants; 

 Research shows good CAQ so far, but doubts linger; 

 World trends point to increased pressure on the aviation system; 

 New technology for filtering and sensoring are more and more available; 

 Introduction of new materials seems robust, but could be improved. 

 Potential new challenges lie in the introduction of nanotechnologies. 

2.3.6. Wrap up 

FSS Programme Manager Michel Piers (NLR) offered a wrap up of the workshop, closing the event.  

In addition to summing up the main achievements of each technical project, Piers highlighted how the 

workshop succeeded in providing the audience with a thorough overview of what the programme is doing 

globally. Piers underlined that all the projects are making good progress and stressed the importance of 

the next FSS Public Event to spread the results achieve to a wide audience. 

2.4. Dissemination material 

One of the main objectives of the 2
nd

 Internal Workshop was improving consortium awareness of projects’ 

progress and potential for future exploitation. 
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Therefore, at the registration desk each participant received a copy of the Future Sky Safety handout 

produced for the 1
st

 Public Workshop, so to have a quick overview of all the projects within FSS. 

In addition, in order to raise participants’ awareness on the status of the technical projects, a poster 

session was open to projects willing to contribute. In the afternoon of the first day of the workshop, FSS 

Programme Manager Michel Piers guided a poster tour in collaboration with the authors, so that each 

poster received a fair amount of attention.  

Posters displayed during the workshop can be found in Appendix C. 

  



Project: 
Reference ID: 
Classification: 

Dissemination, exploitation and communication   
FSS_P2_DBL_D2.13 
Public 

  

 

DBL Status: Approved Issue: 2.0 PAGE 41/256 
 
This document is the property of Future Sky Safety and shall not be distributed or reproduced without the formal approval of Coordinator NLR. 
Future Sky Safety has received funding from the EU’s Horizon 2020 Research and Innovation Programme, under Grant Agreement No. 640597. 
 

 

         

3 CONCLUSIONS AND RECOMMENDATIONS 

3.1. Conclusions 

Overall, the 2
nd

 Future Sky Safety Internal Workshop was successful and fully achieved its objective of 

providing the audience with a thorough overview of what the programme is doing globally and what are 

the next steps. 

Nearly 40 people attended the event, including representatives of each project (see Figure 4) and three 

representatives of EASA.  

 

Figure 4: Representation of Future Sky Safety projects at the 2
nd

 Internal Workshop 

Each presentation raised interesting questions, with several interventions from the participants to discuss 

the technical aspects of the projects presented. Also the poster session was very well received, with the 

full audience attending the guided tour. 

3.2. Recommendations 

After the workshop, some recommendations can be made for the future FSS Public event. 

Each presentation raised the interest of the audience, leading to many questions and discussions. It is 

recommended that a large amount of Q&A time slot is planned for the next Workshop. 

With respect to P2 activities, recommendations are related to the production of dissemination material 

tailored to the event, as they were well received during all the events organised by Future Sky Safety. In 

addition, participants suggested that communication of the next Public event should be given fairly in 
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advance, in order to allow for the invitation to circulate properly, and for the participants to save the date 

in their agendas. 
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 LIST OF PARTICIPANTS TO THE 2ND INTERNAL WORKSHOP Appendix A

N. Surname Name Organisation 

1 Al-Tayawe Abubaker Cranfield University 

2 Amato Marcello CIRA 

3 Apostu Emilia-Alexandrina EASA 

4 Barbaresco Frederic THALES AIR SYSTEMS 

5 Bogos Stefan INCAS 

6 Charles Rebecca Cranfield University 

7 Chatzialekou OURANIA EASA 

8 Chira Alina-Ioana INCAS 

9 Deletombe Eric ONERA 

10 Emelianov Denis TsAGI 

11 Ferraiuolo Vera Deep Blue 

12 Friedrich Maik DLR 

13 Greene Graham CAA 

14 Grimm Ferdinand Technical University of Munich 

15 Hamelijnck Regine EASA 

16 Kirwan Barry EUROCONTROL 

17 Kos Johan NLR 

18 Krajenski Volker German Aerospace Center (DLR) 

19 Lamiscarre Bruno ONERA 

20 Marchante Rodriguez Veronica Cranfield University 

21 Martaus Frantisek VZLU 

22 McDonald Nick Trinity College Dublin 

23 Metge Sylvain AIRBUS 

24 Moitas Mónica CEiiA 

25 Nixon Jim Cranfield University 

26 Oliveira Fábio CEiiA 

27 Piers Michel NLR - Netherlands Aerospace Centre 

28 Quintiaes Marta Embraer Portugal, S.A. 

29 Reis Ricardo Embraer Portugal, S.A. 

30 Ribeiro Bernardo CEIIA 

31 Schmidt-Moll Carsten Lufthansa 

32 Strelkov Vladimir TsAGI 

33 Toader Adrian INCAS 

34 Valbonesi Carlo Deep Blue 

35 van der Geest Peter NLR - Netherlands Aerospace Centre 

36 Verstraeten Joram NLR - Netherlands Aerospace Centre 

37 Vozella Angela CIRA 

38 Wang Chong Technical University of Munich 
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 2nd Internal Workshop Presentations Appendix B

Appendix B.1 “P3: Prevention of runway excursions” – Peter van der 
Geest, NLR 
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Appendix B.2 “P3: Reconstruction of cross- and tailwind components 
from flight data” – Peter van der Geest, NLR 
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Appendix B.3 “P3: New technologies for reducing the risk of runway 
excursions” – Frédéric Barbaresco, Thales Group 
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Appendix B.4 “P4: The Risk Observatory” – Joram Verstraeten, NLR 
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Appendix B.5 “P4: Aircraft safety model. Development and integration 
into a risk observatory” – Sylvain Metge, AIRBUS 
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Appendix B.6 “P4: Total System Risk Assessment. Software 
Development” – Fábio Oliveira, CEIIA 
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Appendix B.7 “P5: Resolving the organisational accident” – Barry 
Kirwan, EUROCONTROL 
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Appendix B.8 “P5: Mindful Governance in aviation. A three-year 
research activity and outcomes” – Nick Mc Donald, 
Trinity College Dublin 
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Appendix B.9 “P5: Towards an airport-wide safety dashboard” – Carlo 
Valbonesi, Deep Blue 
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Appendix B.10 “P6: Human performance envelope” – Barry Kirwan, 
EUROCONTROL 
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Appendix B.11 “P6: Can we exploit technology to measure the Human 
Performance Envelope?” – Jim Nixon, Cranfield University 
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Appendix B.12 “P6: Simulator Research and development of new cockpit 
interfaces. Do pilots get the information they need?” – 
Cpt. Carsten Schmidt-Moll, Lufthansa 
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Appendix B.13 “P7: Mitigating risks of fire, smoke and fumes” – Eric 
Deletombe, ONERA 
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Appendix B.14 “P7: Characterisation of the thermo-mechanical 
behaviour of CFRP (T700GC/M21) under high 
temperature conditions” – Eric Deletombe, ONERA 
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Appendix B.15 “P7: Cabin Air Quality – overview of issues and future 
directions” – Ricardo Reis, Embraer 
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 Posters Appendix C

Appendix C.1 “P1: Coordination of Institutionally Funded Safety 
Research” 
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Appendix C.2 “P3: Solutions for runway excursions” 
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Appendix C.3 “P4: Total system risk assessment” 
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Appendix C.4 “P7: Mitigating risks of fire, smoke and fumes” 
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 Photos Appendix D
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