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About the Presenter 

• Aeronautical Engineer and former Airbus Pilot 
• 5 years industry (manufacturer, airline) 
• 20+ plus years Professor, Consultant, Director of 

a simulator pilot training company 
• Certified Aviation Auditor 
• Technical Advisor to German victim families in 

the AF 447 case 
• now initiating „retirement“ in working for the 

German Governmental Development 
Organization in supporting the built-up of the 
Afghan Civil Aviation Authority 
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Agenda 

• The safety promise to the passengers 
• State Safety Oversight System – not all states 

are the same 
• The Technology Challenge 
• Facts in AF 447 
• ICAO a „toothless tiger“? 
• Shared responsibility 
• Lessons learned 
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Safety Promise 

Safety is our Business!?? 
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• ICAO vs. IATA (IOSA) 

• ICAO SARPS transformed into national 
legislation (art. 37 Chicago Convention) 

• State´s Safety Oversight Obligations: 
 Monitoring of safety performance. 
 Verifying compliance with applicable safety regulatory 

requirements. 
 Safety regulatory auditing. 
 Oversight of new or changed systems, operations, 

products or procedures. 
 Publication of regulatory instructions or advisory material 

based on findings of oversight activities. 
 Generation and maintenance of safety oversight records 
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8 Critical Elements 
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State Safety Oversight System 
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Continuous Monitoring Approach (CMA)/ 
Universal Safety Oversight Audit Program (USOAP) 
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State Safety Oversight System 
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USOAP based on 

• defined audit procedure (DOC 9735) 
• State Aviation Activity Questionnaire 
• Protocol Questions 
• Compliance Checklists 
 
resulting in 
 
• Corrective Action Program 
• to be reviewed by ICAO for 

implementation 
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State Safety Oversight System 
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Differences between States 
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State Safety Oversight System 
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and how this looks like in reality…… 
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The Technology Challenge 
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Systems 

Materials Software 
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Cost Efficency 
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EASA, FAA, UK CAA require  
aircraft systems built  
under control of processes 
(EUROCAE ED-80, EUROCAE ED-12) 
 
Requirements Engineering 
Framework (REF) 
- Management of requirements 
- Management of changes impacting 

requirements 
(V-Modell) 
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Computer Mixability [Airbus] 
 
Aircraft computers are subject to hardware and software evolutions, 
which generate different part numbers.  

Some of these are interchangeable, but are not necessarily mixable.  

Mixability, or compatibility, is about the ability of computers 
bearing different part numbers to interact correctly in a system. 

 
 Non-compliance with this principle may 

lead to significant events! 
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The Technology Challenge 
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FCPC mixability monitoring  
 
This monitoring is based 
on a“compatibility” code 
exchanged and compared 
between the FCPC. 
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Facts in AF 447 
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BEA Conclusions 
Thus, the accident resulted from the following succession of 
events:  

 Temporary inconsistency between the airspeed 
measurements, likely following the obstruction of the Pitot 
probes by ice crystals that, ….. 

 Inappropriate control inputs ……. 
 The lack of any link by the crew between the loss of 

indicated speeds called out and the appropriate procedure;  
 The late identification by the PNF of the deviation from the 

flight path and the insufficient correction applied by the PF;  
 The crew not identifying the approach to stall, their lack of 

immediate response and the exit from the flight envelope;  
 The crew’s failure to diagnose the stall situation and 

consequently a lack of inputs that would have made it 
possible to recover from it.  

however, Criminal Investigation AF 447 in France still proceeding ! 
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Facts in AF 447 
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Nov 30, 2009: BEA 
recommends that EASA 
 
1. undertake studies to 
determine with appropriate 
precision the 
composition of cloud masses at 
high altitude, 
 
and 
 
2. in coordination with the other 
regulatory authorities, based on 
the results obtained, modify the 
certification criteria. 
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Facts in AF 447 

19 

Nov 19, 2009 the BEA recommends 
that EASA and ICAO: 
  
• ��extend as rapidly as possible to 90 days 

the regulatory transmission time for ULB’s 
installed on flight recorders on aeroplanes 
performing public transport flights over 
maritime areas;  

• ��make it mandatory, as rapidly as possible, 
for aeroplanes performing public transport 
flights over maritime areas to be equipped 
with an additional ULB capable of 
transmitting on a frequency (for 
example between 8.5 kHz and 9.5 kHz) 
and for a duration adapted to the pre-
localisation of wreckage;  
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Facts in AF 447 – Air Data System 
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Facts in AF 447 – Electronic Flight Control System 
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A330 EFCS Pitch Control 

Relevant Systems 
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It was never explicitly studied how the simultaneous interruption of air data #1 / #2 / #3 
with given time delays (0 – 2 sec) is influencing the behaviour of the EFCS and FMGEC 
(Autopilot) !!!! 
 
however: 
 
 
 
 
 
  

Facts in AF 447 
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ICAO a „toothless tiger“? 
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• ICAO  cannot impose any 
punitive actions on states 

• ICAO may raise 
„Significant Safety 
Concerns“ for single states 
and publish them 

• ICAO recently introduced 
the instrument „Mandatory 
Information Request“ 

• ICAO continues to improve 
the safety systems in 
aviation (Annex 19) 
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Active / Latent Safety  Gaps 

Shared Responsibility 

ICAO 

Human 
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• not every stakeholder takes SAFETY equally 
serious 

• beside all efforts, 100 % SAFETY is impossible 

• a strong and economically independent 
community - as „Science“ is - can push the 
established stakeholders to perform better 

• when you fly next time in remote areas of the 
world, look twice with whom you fly (remember: 
when the aircraft doors are closed, you have 
passed the „point of no return“)    

 



Prof. Dr.-Ing. 
Gerhard Hüttig 

26 

Thank you for your attention!  
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