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Aircraft certification and approvals 


Airworthiness 
Safe to fly  no link with ATM 


Operational approvals  
Safe to operate   Link with ATM 
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Operational approvals contribute to safety AND 


ATM performance 


 First objective of OA is to harmonize the capabilities of the airspace 


users’ systems to manage the level of safety in that airspace. 


 


 OA is a legitimate subject for ATM  


 Non compliance leads to derogations or exemptions (State aircraft) which 


degrade the ATM network capacity / performance : Network manager is 


impacted in its responsibilities 


 


 OAs are signed by the operators (recognized by the Aviation Authorities) 
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Maybe fit for space dogfight, but as for air 


navigation… 


How to demonstrate that State of the art systems are compliant  


against requirements designed for other systems ? 
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Is there another way ? 
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What is an OA made of ? 


Set of requirements Safety case(s) 
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Duality Requirements / Safety case 


Set of requirements Safety case 
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Categories of requirements 


 There are usually two categories of ATM/CNS requirements 


supporting OAs 


 System-related 


  Performance 


  Architecture 


  Safety 


  Interoperability 


 Environment-related 


  Airworthiness 


  Procedures 


  Training 
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Types of requirements 


 Hard requirements  


 Interoperability of equipments / technology 


 E.g. 8.33 


 Mandatory architectures 


 


 Soft requirements 


 Interoperability of performance 


 E.g. RNP x / BRNAV / PRNAV… 


 Training and maintenance 


 


 Mix of soft and hard requirements  
 E.g. RVSM (architecture and performance) 
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Performance based certification concept 
 


Because of the link of OA with ATM Network 
performance  


 The NM responsibilities in the network 
performance 


 State of the art aircraft lag in meeting 
some OA requirements, although meeting 
the performance 


EUROCONTROL / CMAC proposed in 
Spring 2013 a PBC concept 


 


 PBC concept is approved by the 
EUROCONTROL military ATM board and 
implementation guidelines from CMAC 
are expected in 2014. 


 


 
 


 
http://www.eurocontrol.int/sites/default/files/content/documents/single-sky/cm/library/cmac-performance-based-certification-v1.0-final-issue.pdf 
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Performance based certification as of today 


 A very popular topic since 2006 but no development as of today 


 


 For airborne systems 


 Focus on the performance / interoperability of the system instead of 


equipment / fitting / integration. 


 It is not just an AMC-like because some requirements are allowed to be 


modified as long as (if and only if) safety and interoperability are granted 
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Performance based certification 


 aims at achieving the level of safety within the airspace vis-à-vis the 


regulatory and certification powers of the civil aviation and the State 


aircraft aviation authorities.  


 must be designed  


 to minimize the cost of certification activities and  


 to build trust between military and civil aviation by providing 


comprehensive and sound processes and documentation supporting 


certification. 


 focuses on the technical performance of a system  


 in the context of its integration into a network of systems, it might 


include additional interfaces with other systems introduced by a different 


technical architecture.  
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Equivalence…. 


The main challenge with the performance approach is  


1. to precisely define “equivalence” and  


2. be able to demonstrate  


 The equivalence in performance 


 The safety levels remain the same  


 The technical interoperability of the certified system with the other systems 
meeting the initial requirements 


 


 Equivalence of performance includes the measurable (e.g. with metrics 
deriving from the regulation) and non- measurable requirements (e.g. 
procedures or technical architecture). 


 


 The definition of  


•  all the performance requirements to be certified against and  


•  the means used to demonstrate them  


 must be precisely and extensively documented.  
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Principles of Performance based certification 


1- Safety is at the heart of the performance-based certification concept. 


 


2-  The competent certification Authority is the national military aviation 


Authority or any other one mandated by the military. 


 


3- The concept of performance-based certification is designed to focus 


on the technical performance of the system rather than its architecture 


or its components, and is thus intended to define tailored means of 


compliance in support of the certification activity.   
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Conditions for correct use of PBC (1/2) 


“Soft” conditions : build trust  


 
 The labels and certificates issued by the 


certification authority using PBC must 
provide at least the same level of 
confidence as those issued using 
different certification techniques.  


 
 The environment for maintenance of 


performance-based certification should be 
as reliable as that referred to in the EASA 
implementing rules, and FAA FARs or 
similar certification environments 
documents.  


 
 Restricted information on technical 


components or functions must be 
assessed to be kept minimal  
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Conditions for correct use of PBC (2/2) 


 


 Using PBC does not create a specific 
environment for certification 


 
 Performance-based certification must be 


supported by appropriate safety cases.  


 


 Performance-based certification 
requirements must be regrouped in a 
specific functional requirements document 
when deviating from the initial set of 
requirements  


 


“Hard” conditions : provide evidence and consistency  
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Way forward 


 Based on those principles and conditions, EUROCONTROL CMAC 


has been mandated to go further and develop guidelines for 


performance based certification. 


 


 Those guidelines are planned to be available in the course of 2014. 
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Questions ? 
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A pictorial description of the relationship between 


the civil and military aviation Authorities ? 
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Trust is about putting behind some preconceived 


notions 


Military people are gizmo nerds Is military certification really trustworthy ? 
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Andrew Eaton  


 


Safety critical systems engineer with the 


United Kingdom Civil Aviation Authority in 


the Aerodrome & Air Traffic Standards 


Division.  


 


In this role I am focused on Regulatory 


Models, Models of Regulation, Regulatory 


Risk, Risk Assessment & Mitigation 


techniques, Safety Case Development and 


Safety Case Evaluation for CNS/ATM 


services and systems. 
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The Civil Aviation Authority 


 The CAA is the UK's specialist aviation regulator. Its 


regulatory activities range from making sure that the 


aviation industry meets the highest technical and 


operational safety standards to preventing holidaymakers 


from being stranded abroad or losing money because of 


tour operator insolvency. 
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The Requirements Challenge 


 Promulgating, understanding and bringing together requirements as 


illustrated in the following slides 


 


 This involves rationalising the requirements for: 


 Safety 


 Security 


 EMC 


 Spectrum Management 


 Interoperability 


 Single European Sky (SES) 
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INSTITUTIONS 


 Institutions generating ‘requirements’: 


 European Commission 


 EASA 


 State Regulators 


 EUROCONTROL 


 ICAO 
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INSTITUTIONS 


EASA


REGS 


 ATM


AIRPORTS


NO SINGLE EU AGENCY


SES REGS


EU REGS/DIRECTIVES


EUROCONTROL


ESARRS


EUROPEAN 


CONVERGENCE PLANS


SAFETY PLANS


STATES AND


ATM/ATS INDUSTRY


SUBJECTED TO VARIOUS REGULATIONS AND OBLIGATIONS


SAFETY AND INTEROPERABILTY:


ESARRS


SES REGS


EU REGS/DIRECTIVES


EASA REGS


EUROCONTROL/EUROPEAN SAFETY PLAN


EUROCONTROL/EUROPEAN CONVERGENCE PLAN


CAPACITY/QUALITY/SECURITY/ECONOMIC:


SES REGS


EUROCONTROL /EUROPEAN CONVERGENCE PLAN


EUROPEAN 


PARLIAMENT


COUNCIL OF MINISTERS


COMMISSION


DOTTED LINE AS 


EUROCONTROL IS NOT 


AN EU AGENCY


FURTHER RELEVANT 


EUROPEAN UNION 


REGULATIONS AND 


OBLIGATONS


SESAR (EFFECTS AS 


YET UNKNOWN )


R&TTED


ICAO


STANDARDS AND 


RECOMMENDED 


PRACTICES


    CERTAIN SARPS ARE 


INCORPORATED INTO THE VARIOUS 


EUROPEAN REGS


SARPS ARE ALSO 


APPLIED DIRECTLY ON 


STATES


COLOUR KEY: 


WHITE: EU INSTITUTIONS AND SCOPE


YELLOW: EUROCONTROL 


MEMBERSHIP 


BLUE: WORLWIDE STATES
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Requirements/Standards Applicable to 


C,N,S Systems 1 


State Level Regulations (increasingly less, as EU Regs 


develop) 
 CAP 670 C,N,S Sections 


European Regulations (European Commission - SES and 


EASA Regs) 
 e.g. The Surveillance Performance and Interoperability Implementing Rule 


(EU) No 1207/2011 


ICAO Level Regulations/standards 
 e.g. Annex 10 SARPs 


European Level Standards/community Specifications 
 Community Specifications (Eurocontrol/ETSI) for application under the SES 


IOP Regulation EC 552/2004 


 Eurocontrol system performance specifications 
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Requirements/Standards Applicable to 


C,N,S Systems 2 


Eurocae/RTCA Specifications 
 e.g. ED-117 - MOPS for Mode S Multilateration Systems for 


Use in A-SMGCS  


 e.g. EUROCAE ED-142 Technical Specifications for Wide Area 


Multilateration System (WAM) 


 e.g. ED-128 - Guidelines for Surveillance Data Fusion in 


Advanced Surface Movement Guidance and Control Systems 


(A-SMGCS)  


ICAO Related Material 
 ICAO Aeronautical Surveillance Manual - ICAO Doc 9924 


Further European Regulations or initiatives 


to consider: e.g. SESAR ATM Master Plan 
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The main pieces of legislation 1 


 EU/EASA Common Requirements 1035/2011 require 
ANSPs to perform risk assessment and mitigation in 
respect of change 


 EU/SES IOP Regulations require manufacturers and 
ANSPs to show compliance with Essential 
Requirements (ERs) and Implementing Rules (IRs) 


 IRs further define ERs for particular systems and 
provide European wide implementation dates  


 Air Navigation Order 2010 – UK Aviation Safety 
Legislation  
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The main pieces of legislation 2 


 An Approval under Article 205 of the UK Air 
Navigation Order is required for each C,N,S and 
ATM system (only issued when all relevant 
regulations complied with) 


 The Radio and Telecommunications Terminal 
Equipment Directive (R&TTED) scopes in C,N,S 
systems for efficient use of spectrum and avoidance 
of harmful electromagnetic interference 
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Role of ATS (SARG) 


 To oversee or ‘supervise’ the ATS provider 


industry compliance with safety and 


interoperability requirements 


 Of particular interest to C,N,S and ATM 


systems: 


 To oversee changes to operational 


systems and industry safety assessments 


of changes (as required by the Common 


Requirements EU No 1035/2011 and NSA 


Safety Oversight Requirements1034/2011) 


 To supervise compliance with IOP 


Regulations EC No 552/2004 
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Role of Industry 


 


  Employ a Safety Management System 


 To perform risk assessment and mitigation 


of change and present this to ATS for 


approval in the form of a safety case or 


equivalent document. 


 To prepare submissions in respect of the 


Interoperability (IOP) Regulations and 


provide these to ATS (SARG) for review 
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Dealing with the legislation 


requirements 1 


 R&TTED: This may involve a Notified Body and 


requires a Declaration of Conformity and CE 


marking. ETSI R&TTE standards allow self 


certification 


 IOP Regulation: C,N,S and other ATM systems 


manufacturers and ANSPs are required to provide 


‘IOP compliance’ statements in the form of a 


Declaration of Suitability for Use, Technical File and 


Declaration of Verification to the IOP ERs.  


 Community Specifications: (Eurocontrol/ ETSI) 


provide compliance to ERs and IRs 
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Dealing with the legislation 


requirements 2 


 EU/EASA Common Requirements, risk assessment 


and mitigation. 


 Requires a safety case (CAE) 


 Requires Safety Support Cases (soon) 


 Type Approval currently does not exist in the UK for 


ATM systems. Hence approvals are site/installation 


specific. 
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Current Initiatives 


 EASA developing the Safety Assessment of Change IR 


 Developing commonality of regulatory approaches across all domains 


 Developing Safety Case Assessment Guidelines 


 Developing the concepts of Dependability Cases rather than Safety 


Cases 


 Better linking of hazards to accidents 


 Better understanding of which organisations have a view of safety 


and hence need SMS and which need a safety support management 


system 


 Developing a better requirements promulgation system and bringing 


together a wide range of requirements for systems, whether 


expressed at system level or service level  
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Web Based Information 


CAA ATS Requirements Overview Pages: 
http://www.caa.co.uk/default.aspx?catid=2004&pagetype=90 


EU IOP IR&CSs 
http://ec.europa.eu/transport/air/single_european_sky/implementing_rules


_en.htm 


http://ec.europa.eu/transport/air/single_european_sky/community_specific


ations_en.htm 


Eurocontrol 
http://www.eurocontrol.int/ses/public/standard_page/sk_iop_status.html 


ETSI http://pda.etsi.org/pda/queryform.asp 


Eurocae http://www.eurocae.net/ 



http://www.caa.co.uk/default.aspx?catid=2004&pagetype=90

http://ec.europa.eu/transport/air/single_european_sky/implementing_rules_en.htm

http://ec.europa.eu/transport/air/single_european_sky/implementing_rules_en.htm

http://ec.europa.eu/transport/air/single_european_sky/community_specifications_en.htm

http://ec.europa.eu/transport/air/single_european_sky/community_specifications_en.htm

http://www.eurocontrol.int/ses/public/standard_page/sk_iop_status.html

http://pda.etsi.org/pda/queryform.asp

http://www.eurocae.net/






Harmonisation of European Military 
Airworthiness 
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Changes in EDA management 
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• Civil aviation recognised the need for harmonisation much 


earlier than the military (sovereignty, competitions, limitations 


in defence technology export ....)   


• ICAO 1944, FAA, JAA, EASA  … 


• Military in Europe recognized certain drawbacks of the 


fragmented approach mainly after the geopolitical changes  


EDA & Airworthiness 


• First signals were the international integration of air 
industry - common multinational projects ( 
Typhoon, NH90, A400M….)       


• Number of international activities for coordination 
of military airworthiness authorities started in 
2003-4, EMAAG, FINAS, OCCAR, JMAAN, ETAP... 


• November 2008 is an important milestone in EU 
military Airworthiness history: 


EU Ministers of Defence approved the 
establishment of Military AirWorthiness 
Authorities (MAWA) Forum and endorsed the 
European Military Airworthiness Roadmap  
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Guidance Material 
Part 21 


Certification Specifications 


AMC 20 
AMC 21 
CS 25 
CS 34 
CS 36 
CS E 
CS P 
CS APU 


CS 22 
CS 23 
CS 27 
CS 29 
CS VLA 
CS VLR 


CS AWO 
CS ETSO 
CS Definitions 


European 


Commission 


Regulation  (EC) 1702/2003 on 
Airworthiness and Environmental 
Certification 


AMC & Guidance Material 
 


Part M, 145,66,147 


Parliament and 


Council 


    Determining  an appropriate airworthiness structure 


EU MoD  



rg_regulations.php

rg_amcgm.php

rg_certspecs.php

rg_amcgm.php

rg_regulation_2042_2003.php

rg_regulation_1702_2003.php
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- April 2008- National Armaments Steering Board (SB) tasked 


EDA to prepare for the creation of an EU-wide forum for 


Military Airworthiness Authorities (MAWA) 


 


- Nov 2008-EDA Steering Board (SB) decision of MODs for 


the establishment of a forum for Military Airworthiness 


Authorities (MAWA) with a view to developing an EU-wide 


regulatory framework 


 


- The SB also approved a high level Military Road Map with 


the main objectives for airworthiness harmonisation 


 


- Nov 2009-Defence Ministers’ Political Declaration for the 


timely development and early implementation of the 


harmonised European Military Airworthiness Requirements 


(EMARs) into national regulations 


SB decisions for EU Military 
Airworthiness 
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The MAWA Roadmap Objectives  
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Common regulatory framework  


Common certification processes 


Common approach to organisational 
approvals 


Common certification/design codes 


Common approach to preservation of 
airworthiness 


Arrangements for mutual recognition 


Formation of a European Military Joint 
Airworthiness Authorities Organisation 
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MAWA governance 
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EDA SB 
MoDs 


MAWA 


Forum 


TF4 
EMACC* 


TF3 
Continuing  


AW  


TF2 
Initial 


Certification  


TF1 
AW 


Policy 


Strategic Level 


Political Level 


Technical 
Level 


Executiv
e Level 
Forum 


* European Military Airworthiness  


Certification Criteria  
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MAWA TF1 


Framework docs 


 


MAWA Forum 


     MAWA TF2      


EMAR certifications  


Approvals & GM, AMC 


MAWA TF3 


EMAR Maintenance 


+ GM, AMC  


MAWA TF4 


Military certification  


criteria 


AIRWORTHINESS  
POLICY DEVELOPMENT 
 
Basic Framework 
EMAR -1 
Mutual recognition 
Functions of MAWA 
Commitments of  
NMAAs’ 
Membership Etc. 
 


IN & CONTINUED 
AIRWORTHINESS 
 
Design & manufactures 
approvals  
Military type-certificates & 
Changes to those 
certificates  
Airworthiness certificate 
   


CONTINUING 
AIRWORTHINESS 
 
Maintenance 
organisations  
approvals, CAMO, 
Housing, Facilities 
Equipment, Materials 
Data, Personnel 
Training &Training org. 
approvals.  
Quality managements 


EUROPEAN MILITARY 
CERTIFICATION  
CRITERIA  (EMACC) 
 


Develop a harmonised tool to 
assist NMAAs or joint project 
teams to define the 
certification basis for new 
military air systems.  
 


Executive level 


EDA MAWA Forum current structure 


EDA SB MODs 
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IR 


KZ 


RU 


LU 
SK 
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HR 


RU 


The EDA Member States: 


28 EU States  


-Denmark 


  


 


ME KO 


RS 


FYROM 
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What are the expected benefits of working together ? 


 


- Civil & Military aviation safety is paramount,  


- Military-military & civil-military cooperation,  


- Reducing time & costs for new aircraft development 


- Helping to improve competiveness of EDTIB 


- Common approach to maintenance and repair   


- Mutual Recognition between the different authorities 


Harmonising Military Airworthiness 
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New Aircraft 


Need 


EMAR Framework National MAA 
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Continuing Airworthiness Management 


Organisation  


(EMAR M Sub-Part G) 


Maintenance 


Organisation 


(EMAR 145) 


Engineering 


Licensing 


(EMAR 66) 


Training 


Organisation 


EMAR 147  
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Design Approved 


Organisation  


(EMAR 21 Sub-Part J) 


Production Approved  


Organisation 


(EMAR 21 Sub part G)  


Aircraft enters 


service 


Continuing airworthines 
Initial Mil airworthiness 


Airworthiness 


Directive 


Continued airworthiness 


Ocurence 


reporting 
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Based on existing certification criteria (Mil Hdbk. 516B,  DEF std + civil codes…) 
 
• Development of military EMACC for future military aircraft programmes or major 


modifications. 
 


• Furthermore, platform unique criteria (special conditions) need to be added to fully 
address the safety aspects of unique military configurations. 


 


First chairman LtCol Alessio GRASO  (pMS – GE,FR,IT,NL,SE,UK & PT)  
   


MAWA  


Task Force 4 
EMACC (HndBk)  


 
• EMACC addresses airworthiness 


certification criteria to be used in the 
determination of airworthiness of all 
manned and unmanned, fixed and rotary 
wing air vehicle systems.  
 


• It is a foundation and tailorable document to 
be used to define the air systems 
airworthiness certification basis.  
 


• This document will cross reference relevant 
military and civil requirements.  
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JMAAN 


Flag State  


 Austria 


 Belgium 


 Bulgaria 


 Cyprus 


 Czech Republic 


 Denmark 


 Estonia 


 Finland 


 France 


 Germany 


 Greece 


 Hungary 


 Ireland 


 Italy 


 Latvia 


 Lithuania 


 Luxembourg 


 Malta 


 Netherlands 


 Poland 


 Portugal 


 Romania 


 Slovakia 


 Slovenia 


 Spain 


 Sweden 


 United Kingdom 


 


MAWA 


database 


for sharing  


national 


and IO 


regulations  


 


 


MAWA TF1 


Basic Framework 


 


MAWA Forum 


 


EDA SB MODs 


MAWA TF2 


EMAR Part 21       


 


MAWA TF3 


EMAR Maintenance 


 


MAWA TF4 


Certification crit. 


 


 


MAWA 


Common  


EMARs  


 


 


ASD 


MAWA interrelationship 


US 


AUS 


NOR 


CH 


Exe


c 


Implementation Phase 



http://www.easa-security.org/images/EASA.jpg
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Progress in cooperation to date  


• Signing of EASA – EDA arrangement for enhanced 


cooperation between the two agencies on 18 June 2013. 


-  The arrangement specifically covers the harmonisation of military 


aviation safety requirements with a primary focus on airworthiness 


1


4 







Thank you for your attention! 


http://www.eda.europa.eu/Otheractivities/Militaryairworthiness 


 



http://www.eda.europa.eu/Otheractivities/Militaryairworthiness






 
 


Prepared by Sylvie GRAND-PERRET – EC DG MOVE 


ACARE Certification workshop 


EASA Köln - 2 Oct 2013 


Working Session on : 
Synergies between civil and military 


certification 







New European certification Civil/Military 
Challenges 


 Military/civil aircraft 
certification : E.g. A 400M  


 


 SES IR and civil/military 
interoperability  


 


 RPAS ATM integration 


 


 Flexible Use of Airspace 


 


 Civil use of Military 
Areodromes  


 


 


 







• H2020 funds can only be justified for research 
in the civil sector.  


• This working session is therefore about  


– Reviewing the ACARE SRIA certification elements - 
to be applied to the civil area 


– Reviewing the specific ACARE SRIA certification 
elements specific to the military sector. 


– Identifying synergies between the two sectors 


Reminder 







• Review  the potential improvements to current civil and military 
certification processes   


• Asess qualitatively for each of them its potential to reduce cost / effort in 
the certification exercise 


• Provide a visual outcome that can be integrated to the results of the other 
working sessions 


 


 


 


 


The working session steps 


Difficult 


Easy 


Minor  
Positive 
 Impact 
 


Major  
Positive 
 Impact 
 


This will help decide  
on priority actions 







 


3 areas are beeing addressed: 


 


– Regulation and standards 


– Efficient Certification 


– Resilience Methodologies and Tools (including cyber 
attacks) 


 


 


 


 


ACARE SRIA current content  
Military focus 







• Harmonised qualification procedures 


• Harmonised certification of civil and military certification staff 


• KPIs: 
– 100% of certification staff have cross qualification 


– Flight safety is only in the hand of EASA 


Regulation & Standards 







• Virtual environment/simulation ; accepted means of compliance 
• Certification process between civil and military bodies is streamlined 
• KPIs 


– Routine structural inspection of airframes for fatigue damage no 
longer a maintenace requirement.  


– In flight structural failure rates in the EASA fleet from all causes 
reduced to 1% of 1990/2010 rate.  


– Loss of aircraft due to icing/lightning and other enviromental causes 
reduced to 1% of 1990/2010 rate.  


– 50% reduction in certification cost for aircraft structures and icing 
performance. 


Efficient Certification 







• Communication and other electronic systems and 
infrastructures that link A/C to ground are resilient to failure 
and cyber threats.  


• No KPI 


• But synergy encouraged with the military solutions.  


Resilience methodology and tools 







• Very much vehicle certification centered 


• What about ATM civil/military integration in the future 
concepts /technologies? 


• What about military specificities in terms of equipment/ 
regulations?  


• Is the harmonisation process the most appropriate process for 
the military sector? Are MoC a better option? 


• To what extend would these elements reduce certification 
cost?  


• Is virtual testing already being used in the military 
environment?  


 


Some Comments on ACARE military 
specific material 







• What are the key issues today with military certification?  
• How and at which stage new concepts, new technologies are 


beeing addressed in the military sector?  
• Where do you think synergy should be made in terms of 


certification between civil and military sector?  
 


• To what extend research could improve the situation? 
• What policy action is the most appropriate/efficient to get to the 


ACARE objectives (cost reduction and safety improvement)?  
• How do you see EASA/EDA interaction to improve civil/miltary 


certification?  


 


Some questions for the working 
session (1/3) 







• One of the WG4 safety action is to establish an incident data 
base that could establish a risk modelling and help prevent 
accidents : 


 
• Has this approach to safety already been considered in the military 


environment?  


• Are the incidents taking place on military State aircraft, aerodromes or 
military airspace currently communicated to the State transport 
ministry in the European countries?  


• Given the criticality of the data, what barriers do you see regarding 
sharing the State aircraft incidents with the civil authorities?  


 


 


Some questions for the working 
session – Incident Data base (2/3) 







 


• Another key objective of WG4 is to improve the 
resilience of the system 


 
• What are the methods if any that are used in the military 


environment to improve the resilience of the systems?  


• Are you aware of any resilient approach to certification? 
(systematic methods, current/emergent environmenal hazards 
& security threat…)   


Some questions for the working 
session - Resilience (3/3) 
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Improving the 


Certification Process 


ACARE Certification workshop, 2nd October 2013 


 Belinda Swain 


Chief Airworthiness Engineer 


 







Improving the Certification Process 


• Rolls-Royce experience with today’s system 


• Improvement ideas 







Improving the Certification Process 


Improvement Ideas/needs 


• Need to certify once, with acceptance globally  


• Research on how to reach global agreement? 


• Need to develop regulations as technology develops 


• How can this be achieved with limited resource and with 


commercial constraints? 


• Need to have a system that allows all sectors to develop 


• Need to be able to adapt to new situations – eg UAVs 


• More variation in products with Type Certificates? 


• Research around defining and managing interfaces? 


• Need a really effective way of managing change that has to be 


agreed globally! 


 


 







Improving the Certification Process 


Rolls-Royce experience with today’s system 


• Issues 


• Need to get product validated by other NAAs 


• Has a time and cost 


• Not value added 


• Approach to validation variable 


• New ‘guidance’ typically through certification memos can 


create uncertainty – particularly where broader than 


propulsion  
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Rolls-Royce experience with today’s system 


• Issues 
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• Has a time and cost 


• Not value added 


• Approach to validation variable 


• New ‘guidance’ typically through certification memos can 


create uncertainty – particularly where broader than 


propulsion  
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Background 


Occurrence of ‚certification‘ in 


 FlightPath 2050: 8 times 


 SRIA Vol. 1: 87 times 


 SRIA Vol. 2: 130 times 


 In the Context the 2050 goals: 


 Certification processes have decreased costs by 50% 


 Leading new generation of supporting standards is created 


 Total aviation approach, supported by new safety management and 


safety assurance methods, supports certification processes 


 Common systems and processes for certification and approvals 


 Use of emerging technologies (e.g. simulation and modelling) 


increase efficiency (e.g. incremental certification of applications), 


taking into account increased system complexity 


 







Advisory Council for Aviation Research and innovation in Europe 


 Harmonised approaches, methods and tools for operational safety 


 Use of methodologies to identify/mitigate emergence of future risks 


 Advanced simulation tools & virtual design/certification capabilities. 


 Certification practices are adapted to cope with the integrative role 


of new technologies and their potential to transform relations 


across a system-of-systems 


 New capabilities to design-for-operations facilitate and contribute to 


more efficient time-to-market 


 Certification, operator approval and licensing processes are joined-


up in terms of identifying and managing system risk 


 Safety and security in design phase are linked transparently to the 


operational phase of the system lifecycle 


But the way forward not clearly visible 


 
 


 


Background 
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Question are raised: 


 What are the enhancements already in place? 


 What are future enhancements that should be envisaged? 


 What are the remaining issues? 


 What are the recommended research topics? 


 What is the expected benefit of future research? 


 


 In general what needs to be done to implement ACARE 


SRIA‘s envisaged capabilities / solutions, research needs? 


 


Note: ‚Certification‘ in the SRIA includes approval, 


acceptance, validation and verification, etc. 


Background 
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Workshop to develop the way forward 


10/11/2013 5 


Objectives: 
 Clarify how research and innovation may contribute to improving 


certification processes to meet Flightpath 2050 challenges and 


SRIA’s enablers and envisaged capabilities / solutions, e.g. 


 Simulations, virtual tools versus actual (flight) tests 


 Time and cost efficiency, 50 % cost reduction  


 New certification methods addressing new technologies /advanced 


software /stochastic approaches / new concept of operations / 


ground/space elements, etc. 


 Aims of the workshop: 


 Secure good quality contributions from the wide variety of 


participants, 


 Make efficient use of the valuable time of the contributors; and,  


 Capture the results of the workshop in a form that can be 


subsequently published as an official ACARE report. 
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5 focus areas on the way forward supported by future 


research: 
 new methods supporting the certification processes, addressing 


both current and future technologies  


 better integration of the certification process in the early phase 


of research and development, 


 reduced time to market of novel R&D results and reduction of 


certification efforts and costs, 


 synergies between civil and military certification processes, 


 education and training of future aviation experts involved in the 


certification processes 


 


Workshop to develop the way forward 
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1) Welcome, introduction, organisational issues 


2) Commission’s perspective 


3) ACARE SRIA WG2 / WG4 projection to 2050  


4) Where are we today?  


– Certification today: EASA  


– Industry’s experience: Airbus 


– SESAR – novel certification / approval processes 


– Performance based certification of military aircraft in the context of SES 


– NSA viewpoint on where we are and issues to address  


– EDA’s perspective 


– Research’s role with regard to safety and certification  


5) Focus Groups: What is needed for the 2050 timeframe? 


Discussion on the way forward 


6) Conclusions, recommendations, necessary actions 


Agenda 
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ACARE Workshop on Certification
AIRBUS Overview


04/10/2013ACARE Workshop on Certification - AIRBUS Overview


Prepared by:
FLORI, Stephane & PETIT, Jean-francois (EIA, Product Integrity)
GARCIA, Emmanuelle (EZM, Modelling & Simulation Strategy, Processes, M&T)
CAYROL, Emmanuel (EVA, Flight and Ground Test Architecture)
THEBAULT, Patrice (EYY, Avionics, Modelling & Simulation, Architecture & R&T)
MIERICKE, Jean-Luc (ETD, R&T Business Development European Union)


Presented by PETIT, Jean-francois and GARCIA, Emmanuelle 
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AGENDA


• Certification Concerns (EIA)
• Virtual Hybrid Testing Framework concerns (EZM)
• Flight/Ground Test concerns (EV) 


04/10/2013ACARE Workshop on Certification - AIRBUS Overview
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How can Research and Innovation contribute to improving 
the process and cost & time efficiency of certification?
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Innovation is the key to success! 
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•But....................


INNOVATION MUST BE CERTIFIED


04/10/2013
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ACARE Workshop on Certification - AIRBUS Overview
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Today............................


• Rulemaking is primarily aimed at preventing known catastrophic 
events or identified environmental conditions.


• Technology is not a regulatory driver


04/10/2013
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ACARE Workshop on Certification - AIRBUS Overview
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Innovations & new technology............
Key considerations for certification are:


• SAFETY RECORD:  NO ADVERSE IMPACT    


• PRECEDENCE:  EXISTING or NEW


• AGENCY POLICIES


• PUBLIC PERCEPTION


• LEGAL IMPLICATIONS


• CONFIDENCE IN THE COMPLIANCE DEMONSTRATION


04/10/2013
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ACARE Workshop on Certification - AIRBUS Overview
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So how is innovation certified?


BY USING THE FLEXIBILITY WITHIN THE REGULATORY SYSTEM TO 


CREATE OR ALTER THE REGULATIONS OR MEANS OF 


COMPLIANCE ACCORDING TO THE PRODUCT DEFINITION


04/10/2013
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Certification Review Item (CRI)
Issue Paper (IP)


Special Conditions


Alternative Means of Compliance


Request for equivalent safety level


CRI


IP


ACARE Workshop on Certification - AIRBUS Overview
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INNOVATION MUST BE CERTIFIED


04/10/2013
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•And....................


CERTIFICATION MUST INNOVATE!


ACARE Workshop on Certification - AIRBUS Overview
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INNOVATION MUST BE CERTIFIED
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•And....................


CERTIFICATION MUST INNOVATE!


ACARE Workshop on Certification - AIRBUS Overview


Virtual Hybrid Testing to foster R&T & 
Operational innovation V&V 
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•And....................


CERTIFICATION MUST INNOVATE!


ACARE Workshop on Certification - AIRBUS Overview


Virtual Hybrid Testing to foster R&T & 
Operational innovation V&V 


New methods but also New collaborative ways 
of working together (partners, EASA) to 
improve certification processes
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Virtual Hybrid Testing and Certification
04/10/2013ACARE Workshop on Certification - AIRBUS Overview


Virtual Testing (VT) Structured Modelling & Simulation processes to critically evaluate (V&V) a 
virtual product (model of ≠ maturity) configuration/scenario against specified/specific 
requirement/behaviour in a M&S environment
Virtual Hybrid Testing (VHT) Structured mix/coupling of VT and Real Testing to evaluate a product 
(models/prototypes) against behaviour in a specific (virtual/real) environment
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Means of Compliance Production is 1 of the targets of VHT


Knowledge
reality


Virtual Test 
reality


Real Test 
reality 


Live Test
A/C reality


More synergies
Several MoC


Alternatives definition


Several successful
Airbus examples 


in each hybridation


VHT requirements  Targeted Maturity (A/C & VHT) evaluation purposes & Impacts
 Refine VHT Projects Typologies depending on required hybridization
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Virtual Hybrid Testing Framework


04/10/2013ACARE Workshop on Certification - AIRBUS Overview


VHT Development/Confidence: long & need huge invest


VHT Development/Confidence: long & need huge investments
VHT Acceptance processes & practices: not enough harmonised


Not the same level of VHT capability everywhere


From a patchwork To a Federated Approach 
Collaborative Aircraft V&V MoC backbone (R&T, authority, partners)


Enhance & Ease VHT, foster maturation/confidence
From document To model centric processes


Page 12


Continuous improvement / development on M&S, VT and RT capabilities
VHT is already used successfully as certification MoC in some A/C areas


BUT


OUR TARGET: OVERALL ENTREPRISE VHT CAPABILITY ARCHITECTURE
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Synchronisation of Technology and VHT MoC


04/10/2013ACARE Workshop on Certification - AIRBUS Overview
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R&T maturation process of  New Technology


Avoid
non expected late issues on


Technology AND MoC
Acceptance


R&T dev of new VHT to produce MoC for a Technology


IT industrialisation of the new VHT


A/C program  use of New Technology


A/C program  use of New MoC


R&T
Authority


Techno & VHT MoC
Pre-acceptance


Criteria ?
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VHT Thematic and certification concerns example
04/10/2013ACARE Workshop on Certification - AIRBUS Overview
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VH
T-
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Innovative Scenarios


Innovative Methods


VHT-Framework
MoC Acceptance


criteria?


Legal aspects
Certification type


Documentation 
strategy


DOA 
for


VHT ?


If « Yes » project
benefits from


VHT-F pre-acceptance


lesson learnt:
 80% confidence/acceptance
30% iteration/meetings
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Architecture Framework Approach
04/10/2013ACARE Workshop on Certification - AIRBUS Overview


Not only a structure by VHT Thematic 
Ground foundation of a Multi View-Point (VP) framework definition


Standards and best practices to develop a Framework
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Survey of 
Frameworks


Manage Complex task, information or Product in a certain environment 
E.g. Military operations, coms, Enterprise, IT, System Architecture 
E.g. DoDAF, MoDAF, TOGAF, NAF…


US Departement ofDefense Architecture Framework Version 2.0; Volume 1: Introduction, Overview, and Concepts; Manager’s Guide; 2009


VHT Orchestration supported by a Framework considers & meets efficiently 
All the VHT stakeholder concerns & requirements for a given V&V purpose


It organise and secure coherency/interfaces of the overall information by VP  
It ensures we will met all steps and final A/C global & local objectives
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VHT framework targets all workshop sub-groups
04/10/2013ACARE Workshop on Certification - AIRBUS Overview


BUT
• Scope is large: imply all stakeholders – define integrated 


strategic/priority axis


• Need to make Business cases analysis with all stakeholders


• VHT-F definition & structure review and agreement of all partners 
stakeholders


• Big step change in system engineering, strategy, processes, 
methods & tools, skills
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Example of priority:
Flight/Ground Test Improved Avionics’ Simulation 


Platforms for Virtual Hybrid Integration
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Avionics’ Simulation Platforms for VH Integration
04/10/2013ACARE Workshop on Certification - AIRBUS Overview
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Advanced VH integration
• Develop suppliers VT capability in a multi system and representative environment,


Improve test platform Interoperatility, Increase system maturity   
• VT before RT: detect & fix anomalies early to minimize program impacts/risks


Optimize Hybrid test strategy and improve overall VT/RT synergies/coverage
• VT before RT to validate RT configuration/procedures and increase RT performances
• Use of Multi system Virtual integration tests to limit real test benches use
=> interface with certification activity (MOC4)
• Increase VHT coverage: VT /RT replay Flight Test configuration(s) to Reduce Flight
=> interface with certification activity (MOC6)


Real testing Virtual Testing







© AIRBUS Operations S.A.S. Tous droits réservés. Document confidentiel. 


04/10/2013ACARE Workshop on Certification - AIRBUS Overview


Page 18


• Model of system functions integrated on Virtual test platform with adequate 
fidelity & representiveness


• Optimum balance between test objectives, representativeness, cost & time 


• Contractual & IP negotiations with partners


• Model/Real system functions development synchronized all along V-cycle


- Models available at the right time (before real equipment or SW standard 
delivery)  and must be regularly updated. 


- VT and RT platforms on Airbus & Suppliers side have standardized 
interfaces allowing the functions or tool plug & play (interoperability)


• Certification constraints related to VT must be identified/negotiated  and 
considered at the right time of the development Process


Key aspects to adress
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INNOVATION MUST BE CERTIFIED and CERTIFICATION MUST INNOVATE!


- Airbus experience on VHT: VHT WORKS and is used as MoC !!


- Collaborative innovative scenarios to certify innovation: not only methods
but way of working together with all partners & certification actors


- Develop associated regulatory material (e.g. Ease the possibility to use all 
VHT typologies as acceptable MoC and classify VHT typo/MoC type)


SCOPE IS LARGE
- We need to analyse / select the most valuable priorities / area 
- And Work on it together (CSA, EU project …)


Conclusions
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doivent pas être utilisés à d’autres fins que celles qui sont autorisées. Les déclarations faites dans ce document ne constituent pas une offre commerciale. Elles sont basées sur les postulats indiqués et sont exprimées de
bonne foi. Si les motifs de ces déclarations n’étaient pas démontrés, AIRBUS Operations S.A.S. serait prêt à en expliquer les fondements.
AIRBUS, son logo, A300, A310, A318, A319, A320, A321, A330, A340, A350, A380 et A400M sont des marques déposées.


Thanks for your attention


QUESTION ?


Airbus Contacts: 
MIERICKE, JEAN-LUC jean-luc.miericke@airbus.com


GARCIA, EMMANUELLE emmanuelle.garcia@airbus.com
PETIT, Jean-francois jean-francois.petit@airbus.com
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Certification today:  
Background, processes, typical example project 
and occurred issues 
 


ACARE Workshop on Certification 


Dr. N. Lohl, EASA Certification Director 







European Aviation Safety Agency   History 


Part 25 JAR-25 CS-25 







European Aviation Safety Agency   JAA Time 


 


First JAR-25 in the early 70’s 
 


• Was based at the time on FAR 25 and NAA’s regulations  


• Contained “national variants“ for cases that could not be harmonised 


• Text was underlining differences with FAA  


• Text was identifying unique  JAR-25 requirements with “X” 


 


First harmonised text with no more “national variants” was set 


in the 80’s when JAR-25 began to be really applied to 


certification projects 


 


CS maintained by standing groups composed of NAAs and 


Industry 
 


• Flight Study Group, Structure, D&F (Systems), Cabin Safety, Powerplant 


SG 


 


 


 


 







European Aviation Safety Agency   EASA Regulatory System 


A
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Essential requirements 


Acceptable Means of Compliance 


Certification Specifications 


Implementing Rules 


Guidance Material 


Binding 


Non-


binding 







European Aviation Safety Agency   Certification Specifications 


CS-22  Sailplanes and Powered Sailplanes 


CS-23  Normal, Utility, Aerobatic and Commuter Aeroplanes 


CS-25  Large Aeroplanes 


CS-27  Small Rotorcraft 


CS-29  Large Rotorcraft 


CS-31HB  Hot Air Balloons 


CS-34  Aircraft Engine Emissions and Fuel Venting 


CS-36  Aircraft Noise 


CS-APU  Auxiliary Power Units 


CS-AWO  All Weather Operations 


CS-E  Engines 


CS-ETSO  European Technical Standard Orders 


CS-Definitions  Definitions and Abbreviations 


CS-P  Propellers 


CS-VLA  Very Light Aeroplanes 


CS-VLR  Very Light Rotorcraft 


AMC-20  General AMC for Airworthiness of Products, Parts and Appliances 







European Aviation Safety Agency   Type Certification 


Certification Basis 


Certification program 


Compliance demonstration 


Familiarisation 


Year 1 Year 2 Year 3 Year 4 Year 5 


Applicable requirements are those 


effective at the date of application 


5 years for large aeroplanes 







European Aviation Safety Agency   Type-Certification basis 
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Deviations 


Airworthiness code (application date) 


Airworthiness code (later effective amendments 


elected by the applicant or required) 


Equivalent safety finding (the provisions for 


which an equivalent level of safety has been 


accepted) 


Special conditions, when necessary 







European Aviation Safety Agency   Means of Compliance 


Type of compliance Means of Compliance 
Associated Compliance 


Documents 


Engineering Evaluation MC0: Compliance statement: 


-Reference to Type Design 


documents 


-Election of methods, factors 


-Definitions 


Type Design Documents Recorded 


Statements 


MC1: Design Review Description, Drawings 


MC2: Calculation, Analysis Substantiation Reports 


MC3: Safety Assessment Safety Analysis 


Test MC4: Laboratory Test Test Programmes 


Test Reports 


Test Interpretations 
MC5: Ground Test on related 


Product 


MC6: Flight Test 


MC8: Simulation 


Inspection MC7: Design Inspection Inspection Reports 


Equipment Qualification MC9: Equipment Qualification May include all the rest MC 







European Aviation Safety Agency   


  


CERTIFICATION BASIS 


 ● APPLICABLE REQUIREMENTS 


  (DATE OF APPLICATION) 


 ● NEED FOR SPECIAL CONDITIONS? 


  (DESIGN) 


DESIGN 


COMPLIANCE 


 ● DEFINITION OF MEANS OF COMPLIANCE 


 ● VERIFICATION OF COMPLIANCE 


 


 


 


CERTIFICATION 


APPLICABLE REQUIREMENTS 


DESIGN REQUIREMENTS - 25.1307 (TWO INDEPENDENT SOURCES OF ELECTRICAL POWER) 


OBJECTIVES  - 25.1351 (TOTAL LOSS OF ELECTRICAL POWER EXTREMELY IMPROBABLE) 


   - 25.1357 (MINIMISE FIRE RISKS) 


   - 25.581 (PREVENT CATASTROPHIC EFFECTS OF LIGHTNING) 



 


SOMETIMES DIFFICULT TO SEPARATE CERTIFICATION AND DESIGN 


Design or not Design 







European Aviation Safety Agency   CS-25 Status 


CS-25 initial issue 17 Oct. 2003 
 


 Based on JAR-25 Amdt 16 
 


 
CS-25 Amendment 13 dated 10 June 2013 


 


 Current Issue 


 
Harmonisation with FAA and others ongoing  
 


 Still some differences 
 Significant Standard Differences List (SSD) 
 Validation Items 


 







European Aviation Safety Agency   CS-25 Structure – Books 1/2 


• The CS provide a set of “minimum requirements” and are 


inclusive of interpretative material: 


 


• Book 1 Airworthiness Code 


• Book 2 Acceptable Means of Compliance 


 


• AMC’s provide a compliance method accepted and 


consolidated by previous experience. Alternative 


methods of compliance could however be acceptable, 


different from the ones quoted in the AMC 


 







European Aviation Safety Agency   Book 1 – Airworthiness Code 


SUBPART A  GENERAL 


SUBPART B  FLIGHT 


SUBPART C  STRUCTURE 


SUBPART D  DESIGN AND CONSTRUCTION 


SUBPART E  POWERPLANT 


SUBPART F  EQUIPMENT 


SUBPART G  OPERATING LIMITATIONS AND INFORMATION 


SUBPART H ELECTRICAL WIRING INTERCONNECTION SYSTEMS 


SUBPART J AUXILIARY POWER UNIT INSTALLATION 


CS-25 – Large aeroplanes 







European Aviation Safety Agency   Occurred Issues 


• Applicant delays, CS 25 applications may not 


be completed in the 5 year period, 


 


• Failed tests or incomplete substantiations 


leading to additional discussions (and delays), 


 


• Continued Airworthiness  







European Aviation Safety Agency   New Technologies 


• Introduction of novel technologies, innovative 


operational concepts, new requirements and 


processes is well defined by Airworthiness 


Authorities 


 


• Examples: 
 


• Forward Facing Cockpit 1983 


• ETOPS (Extended Range Twin Operations) 1985 


• Fly-By-Wire 1988 


• Very Light Jets “CS 23+” 2008 


• Boeing 787 Composite material 2011 


 


 


 


 







European Aviation Safety Agency   « Certifyability » 


• Most important: before introducing new 


technologies, new operational concepts or 


requirements “Certification” has to be taken into 


account 
 


• Feasibility has to be checked 


• Design/processes must be „certifyable“ 


• Certification specifications have to be design criteria 


• Amended/changed Certification specifications have to be created if 


necessary 


 


 


 


 







European Aviation Safety Agency   Virtual Certification 


• Virtual compliance demonstrations are 


acceptable to a certain extend but the „reality“ 


has always to be taken into account 


 


• Example:  


 


• Full scale emergency passenger evacuation test 


• Each new aircraft has to be subject of such a test 


• However, for changed interior configuations and stretched 


cabins a combination of the initial full scale test and additional 


partial tests as well as computer simulations may be taken into 


account  







European Aviation Safety Agency   


• In summary: 


 


• Better integration of Certification Process in early 


phase of Research & Development 


• Better support from Research to Certification  


• Earlier guidance and support from EASA for 


Research (with available resources) 


• Direct access to Research Facilities for EASA would 


be helpful 


• Virtual means have to be carefully assessed before 


implementing them 


 


Outlook 







Thank you for your attention 


ACARE Workshop on Certification 








Industry Experience 


Jean-Luc MIERICKE 
Airbus 







Industry Experience 
Some Figures 
 
 Europe produces more than 50 % of the aircraft  : > 500 


aircraft / year 
 3 millions of employees in Europe 


 A new aircraft requires an investment more than 10 
Billions Euros  


 Many derivatives and modifications will come in the 
next 20 Years 


 
Our success is our capability to innovate and to market 


quickly the associated products 







Industry Experience 
 


The “Safety” culture is a key characteristic in the 
aeronautical business environment 


 


 


People think “safety”  







Industry Experience 
 


When designers engineer new innovative 
architecture, components or technologies, they 
think “certification” to  demonstrate the safety : 


 


Which method ? 


Which means of compliance ? 


 







Industry Experience 
 


But for innovative solution 


no certification process has yet been agreed 


 


This leads to new “special conditions” and  
associated unexpected work 


 


= extra cost + delay  


 







Industry Experience 
 


We need to improve the certification process so 
to avoid slowing down the competitive 


innovative solution design (time to market) 


 


It is necessary that innovative certification 
processes are developed, agreed and 


harmonized in parallel to the product 
development to maximize benefit of 


competitive innovation 


 


 







Industry Experience 
 


Summary 


 


Working earlier together for an efficient 
certification 


 


 








Where are we today? 
 
About Safety in SESAR… 


Bruno RABILLER 


EUROCONTROL 


Representing SJU 


ACARE Workshop on Certification 


02nd October 2013 
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 SESAR and associated challenges 


 


 The augmented safety assessment framework for SESAR 


 


 SESAR and Preparation for Deployment 







SESAR and associated challenges  
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SESAR and its highly demanding Safety 


“target”… 


Need to find a factor of 
10 increase in safety 
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SESAR and its complexity 


 Highly novel ATM and the need to 


show that any individual operational 


concept “works” properly (is safe) in 


the absence of failure 


 


 Numerous ATM changes and the 


need to show that all operational 


concepts “work” properly altogether 


to deliver the SESAR Safety target 


 


 Complex transitional issues from 


today to tomorrow (different baseline 


situations, implementation sequencing of 


numerous ATM changes, transition time) 


and the need to show that at any 


point in time we can ensure in the 


design that ATM will remain 


acceptably safe 
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…Some key safety questions deserving answers 


 Will the automation be as effective – in reducing aviation risks - as the 


humans that it will replace? 


 


 When system failures do inevitably occur can they be safely managed 


by the humans in the chain?? 


 


 Where will the future safety come from with SESAR? 


 


 How to deal with the aggregate risk and what can be a well informed 


process to deal with the apportionment of the risk budget? 


 


 How to show that at any point in time we can ensure in the design that 


ATM will remain acceptably safe? 


SESAR is a large ATM improvement project 







ACARE Workshop on Certification 7 


Highly demanding 
Safety Target 


Radical changes to 
ATM  


Complex transitional issues 
(sequencing, 


cherry picking, 
ordering 


high variability 
in departing points, 


transition times, etc.)  
An augmented 


safety assessment 


framework is necessary 







The augmented safety assessment 


framework for SESAR 
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The augmented safety assessment 


framework in SESAR 


 Broader approach to safety assessment 
 Success approach in addition to the “traditional” failure 


approach 


 Usage of an aviation Accident-Incident Model (AIM) 
to: 
 apportion the ECAC-wide safety target into safety design 


hurdles 


 Define severity and risk classification schemes suitable to 
SESAR design 


 Provide measurable safety validation objectives to HITL 
RTS & Flight Trials 


 


 Safety Assessment coordinated with Human 
Performance  
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Risk 


Risk to traffic 


(Without ATS) 


Desired risk reduction due to the Change 


Risk of  


Change 


What we want the 


Change to do 


What we 


don’t want 


the Change 


to do 


Illustration of the broader approach to safety assessment 


ATS Risk Reduction (currently) 


Risk mitigated by the 


 rest of the ATS 


Risk currently  


mitigated by system 


 being changed 


Current Risk to 


traffic 


New Risk to traffic 


(with the Change) 


Improvement in 


risk due to 


change 







SESAR and preparation for deployment 
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SESAR and the Concept Lifecycle Model 


  V0   V1   V2   V3   V4   V5 


ATM Needs Scope Feasibility Integration Pre-ops Operational 


Gather & assess 


ATM Performance 


Needs 


Scope Operational 


Concept & develop 


Validation plans 


Iteratively develop 


& evaluate concept 


Build, 


consolidate 


& test 


Industrialisation 


& approval 
Implementation 


Idea 
Implemented 


Concept 


Focus of SESAR JU V&V 


Standards 
Regulations 


Certification 


Gate Gate Gate 


Preparation 


For 


Deployment 
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Main safety assessment outcomes, formal recipients 


& V cycle stages 


Safety  


Criteria 


Safety Objectives 


Intermediate Safety 


Requirements 


Safety Requirements 


to satisfy 


to satisfy 


to satisfy 


allocate 


allocate 


DOD 


OSED 


OSED 


SPR 


TS 


Refined SPR 


V1 


V2 


V2 


V3 


P
re


p
a
ra


tio
n


 fo
r D


e
p


lo
y
m


e
n


t 
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Preparing for Deployment 


The next Steps are 


outside of SESAR scope 
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The next Step and the different « Certification » processes 


Consolidated  SPR, INTEROP, TS 


Airworthiness / Flight Operation Air Navigation Service/  


Air Traffic Management 


Air Operator 


 Certificate 
TC/STC 


holder 
Certified ANSP 


IR Airworth IR OPS IR ANSP 


ATCO 
Systems &  


Constituents 
Pilot 


Aircraft &  


A/C Systems 


Parts &  


appliances 


Need for a Total System Aviation Approach 


SESAR  SPR, INTEROP, TS 


? 


? ? ? ? ? 


License License 


Conformity  


Assessment 


Compliance 


 Demonstration 
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 A broader safety assessment framework accompanying the SESAR 


development lifecycle 


 Stopping at V3 level (Pre-industrial development & integration) 


 


 The broader approach addresses operational concept in an holistic way ( 


Ground, airborne, spatial, equipment, procedure and human aspects) 


 From a success point view (to deliver safety performance in normal conditions) 


 From a failure point of view (the “traditional” way of addressing safety) 


 


 The broader approach led to the identification of Safety requirements 


(Functionality/Performance and Integrity/Reliability): 


 To be implemented in order to deliver the required safety performance 


 Addressing all ATM elements relevant for the operational concept ( ground and 


airborne elements, Controller, Pilots, ATC procedures, Flight crew procedures, 


…)  


 All requirements are captured in SESAR deliverables (OSED, SPR, TS,..). 


 


Conclusion 





