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Background

→ Many innovative technologies and operational concepts are not 
implemented due to issues arising with safety and certification

→ Many operators and users are eager to use new developments

→ To ease introduction of safety enhancement systems & operations, 
an innovative approach towards certification is required that:
→ Is more flexible with regard to the introduction of new products and operations; 
→ Is more efficient, in terms of cost, time & safety, than current certification 

processes; 
→ Considers safety impact of all aviation system elements and the entire system 

life-cycle in a complete integrated way. 
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Project objectives
→ To develop certification process adaptations, with supporting tools for safety based design and safety 

monitoring, so as to ease the introduction and certification of safety enhancements

→ To achieve this, six measureable and verifiable objectives are defined:

1. To analyse the existing European certification and rulemaking process and propose potential 
adaptations to ease certification of safety enhancement systems & operations;

2. To develop a methodology and supporting tools for multi-stakeholder Continuous Safety Monitoring, 
using a baseline risk picture for all the parts of the total aviation system;

3. To develop a total aviation system safety assessment method and supporting tools that can be used for 
safety based design of new systems, products and/or operations;

4. To apply proposed certification process adaptations and the design systems and tools in case studies, so 
as to show how they can be used by operators and manufacturers.

5. To validate key results: a) new certification approach, b) method and tools for Continuous Safety 
Monitoring, and c) all the supporting safety based design systems and tools.

6. To inform air transport stakeholders on the proposed certification approach through promotion 
workshops, supported by exercises and an e-learning web-site environment.
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Relation between the objectives (and WPs)

Users Group

Safety based design 

systems and tools

Baseline risk picture & SPIs for 
continuous safety monitoring 

Certification case studies

Validation
Novel approach for
certification processes

Total Aviation
Safety

Methodology
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Phase 1

→ Analyze existing European certification & rulemaking process 
and identify potential shortcomings and bottlenecks in view 
of foreseen regulatory changes & technology developments

→ Define and evaluate innovative approaches to certification 

→ Further develop proposed certification process adaptations
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WP1 Option(s) of an adaptation of regulatory/ certification process

→ 1 Integrate all domains within the Authority / 
total concentration of expertise in Authority

→ 2 Change to “Performance based” i.l.o.  
“Compliance based”, or the other way around

→ 3 Abolish all certification by Authorities and 
transform into a voluntary compliance with a 
certain safety level

→ 4 Make more use of competent ( certified ) 
entities to supplement workforce of authorities

→ 5 Certify applicants instead of their products
→ 6 Use of Proof of Concept approach
→ 7 Do not change anything but enforce existing 

rules / improve existing processes
→ 8 Cross-domain fertilisation
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Address the 
shortcomings & 
bottlenecks per 

domain from process
& stakeholders

aspects



WP1 Proposed certification approach: staged application
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1. Define the change
2. Define the certification argument
3. Develop/agree certification plan
4. Specification
5. Design
6. Refinement of argument
7. Implementation
8. Transfer into operation –

transition safety assessment
9. Define arrangements for 

continuous safety monitoring
10. Obtain initial operational certification
11. Ongoing monitoring and 

maintenance of certification

→ The ASCOS approach is to propose use of a logical 
argument for the certification of any changes to 
the Total Aviation System (TAS), and support the 
top level claim that the change is acceptably safe



Phase 2

→ Set up a baseline for the current risk level of the various parts 
of the total aviation system during its complete life cycle. 

→ Aviation safety data will be used to establish a baseline risk 
picture for main operational issues identified in the European 
Aviation Safety Plan (EASp) with Safety Performance Indicators

→ This risk picture will be used as baseline to set up a process 
(and develop tools) for continuous safety monitoring 
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WP2 Framework Safety Performance Indicators (SPIs)
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WP2 Baseline risk picture for total aviation system
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Quantification of key operational issues identified in the EASp using 
the NLR Air Safety Database (which uses ECCAIRS to manage safety 
data) and an improved Causal model for Air Transport Safety (CATS).

Main operational issue Accident frequency 

(derived in ASCOS 
baseline risk picture)

Estimated accident 

frequency for 2012 
(in Eurocontrol IRP)

Mid-air collision 3.67∙10-8 3.1∙10-9

CFIT 3.72∙10-8 1.5∙10-8

Loss of control in flight 4.13∙10-7 9.3∙10-8

Ground collision 1.17∙10-6 6.4∙10-8



WP2 ASCOS Tool for Continuous Safety Monitoring (ATCSM)

Rolled out in October 2014 to EU CAA’s, Safety Investigation 
Authorities, EASA, EC DG-MOVE, ICAO, EUROCONTROL, ....

18 DECEMBER, 2014AVIATION SAFETY AND CERTIFICATION OF NEW OPERATIONS AND SYSTEMS



WP2 Continuous Safety Monitoring

→ Tool will be available through: 
eccairsportal.jrc.ec.europa.eu

→ Fine-tuning still possible, e.g. using
ongoing validation in ASCOS WP5
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Phase 3

→ Establish a good view on potential emergent and future risks 
not present in today's aviation system

→ Develop total aviation system safety assessment method with 
supporting safety based design systems and tools 

→ Proactive approach to ensure that potential future hazards 
and risks can be mitigated and safety will be maintained or 
even increased as compared to the baseline risk picture
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WP3 ASCOS tool for risk assessment and methodology
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→ Model and tool for risk assessment
→ Management of the risk model
→ Adaptations of the risk model
→ Basic risk analyses
→ Web-based

Prioritization methodology
1. Determine, for each of the AoCs, the target 

year of actual implementation (time frame)

2. Correlate AoCs with accident scenarios and the 
associated EASp operational issues

3. Correlate hazards, associated with AoCs, with 
accident scenarios & EASp operational issues

4. Assess for each hazard, associated with FAST 
AoCs, likelihood/severity of consequences

5. Estimate relative change of accident scenario 
frequencies, relative to the baseline risk picture

6. Determine future risk pictures for all accident 
scenario frequencies per flight

7. Determine future risk pictures for the EASp
issues (operational, systemic and/or emerging)

8. Prioritize EASp issues related to future risk 
pictures (using highest estimated frequencies)

9. Prioritize aviation domains by identifying all 
AoCs associated with prioritized EASp issues

FAST Areas of Change (AoC): 
Check www.nlr-atsi.nl/fast/aoc



WP3 ASCOS safety assurance process in operation



WP3 Lesson Learned Requirement Process to improve standards
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WP3 Overall Safety Impact using ATM-NEMMO/CATS Tool
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Phase 4

→ Apply the newly proposed certification process adaptations, 
and its supporting methods and tools for continuous safety 
monitoring and safety based design, in four case studies

→ This is followed by quantification of the safety impact of 
introduction of new operations and systems in Europe 
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WP4 Certification case studies (ongoing)

Important aspects
→ Logical safety argument approach
→ Total system approach
→ Complete life cycle

Case study topics
→ 1: RPAS failure management systems
→ 2: Automatic aircraft recovery system
→ 3: Certificate for de-icers
→ 4: ATM/CNS systems for improved surveillance
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Phase 5 (ongoing)

→ The fifth phase validates the scientific and technological 
advance that the proposed project is expected to bring: 
→ New affordable certification processes to make certification easier;
→ Innovative safety based design systems and tools; and
→ New methods and tools to support continuous safety monitoring.
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Status and preliminary conclusions
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→ ASCOS contributes to ACARE SRIA & Flightpath 2050 Safety goals
→ SMS to operate throughout whole chain of Air Transport
→ Standardisation and Certification
→ Safety radar & Forensic analysis & Resilience by design

→ New certification approach proposed & applied in case studies
→ New safety assurance methods & processes developed
→ Supporting safety tools developed and made available: 

→ Continuous safety monitoring tool (eccairsportal.jrc.ec.europa.eu)

→ Tool for risk assessment at request (username/password required)

→ Methods, tools and processes are being evaluated/validated



Contact us http://www.ascos-project.eu

→ ASCOS coordinator:
→ Dr. Ir. Lennaert Speijker
→ NLR Air Transport Safety Institute
→ Email: speijker@nlr-atsi.nl
→ Phone : +31 88 511 3654

→ EC Scientific Officer:
→ Dr. Michael Kyriakopoulos
→ European Commission
→ DG Research and Innovation – Aeronautics & Air Transport
→ Email: michael.kyriakopoulos@ec.europa.eu
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