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Lieutenant Thomas Selfridge fatally injured 

September 1908 - Fort Meyers, Virginia, USA 



ά¢ƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƛƴŎǳǊǊƛƴƎ ƳƛǎŦƻǊǘǳƴŜ ƻǊ ƭƻǎǎέ
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Advancement in Aviation - Long Range Navigation

Alcock and Brown ςfirst non-stop WEST to EAST transatlantic flight
ƛƴ WǳƴŜ мфмф  ŦǊƻƳ {ǘΦ WƻƘƴΩǎΣ bŜǿŦƻǳƴŘƭŀƴŘ ǘƻ /ƭƛŦŘŜƴΣ LǊŜƭŀƴŘΦ
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Long Range Navigation

Landed Greeny Island, Newfoundland - 13th April 1928

Took-off from BaldonnelAerodrome, Dublin - 12 April 1928



Evolution of the Aviation System

ÅPotential of aviation as a mass transport system. 

ω Ability to cross vast oceans, borders and bring wealth to/from nations.

ω A need to build confidence.

ω Have an orderly development of a safe aviation system.
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Manage the Risk

Operational Strategic

Financial Reputational



International Civil Aviation Organisation (ICAO)

AIR ACCIDENT INVESTIGATION UNIT

Å In 1944: ChicagoConventionon International CivilAviation wassigned
(52States).

Å In 1947: Convention set up the International Civil Aviation
Organization(ICAO)- Means to secureinternational co-operation and
the highest possibledegree of uniformity in regulations, standards,
proceduresandorganisation.

Å Standardsand RecommendedPractices(SARPS)were developedand
prescribedthrough Annexes.

Å Currently19Annexes.

Å Supportedby extensivedocumentation/guidancematerial.



International Civil Aviation Organisation (ICAO)
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Å Templatefor the developmentand implementation for all aspectsof the
aviation system.

Å Provisions set at a minimum acceptable standard of safety for the
inclusionof all states.

Å Provides the basis for State Aviation Regulation.                                                 

Å Operatorrequirements.

Å Annex13Investigation.

Å NationalandEuropeanRegulations.

Å Everevolving.



Investigating Body or Entity (Annex 13)

ω EachMember Stateshallensurethat safety investigationsare conducted
or supervised,without external interference, by a permanent national
civil aviation safety investigation authority capable of independently
conductinga full safetyinvestigation.

ω The safety investigation authority shall be functionally independent in
particular of aviation authorities responsible for airworthiness,
certification, flight operation, maintenance,licensing,air traffic control
or aerodromeoperation and, in general,of any other party or entity the
interests or missionsof which could conflict with the task entrusted to
the safetyinvestigationauthority or influenceits objectivity .

ω The safety investigation authority shall, in the conduct of the safety
investigation,neither seeknor take instructions from anybodyand shall
haveunrestrictedauthority over the conductof the safetyinvestigations.
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Objectives of the Investigation (Annex 13)

ω The sole objective of the investigation of an accident or serious
incident shall be the prevention of similar type occurrencesin the
future.

ω Learnfrom mistakes,errors, omissions,technical/operational failures
ςrecommendchangewhen appropriate.

ω Safetyinvestigationsshall in no casebe concernedwith apportioning
blameor liability.

ω Theyshall be independentof, separatefrom and without prejudiceto
any judicial or administrative proceedings to apportion blame or
liability.

ω InvestigationPrivateandConfidential.
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Obligations to Investigate

Accident

üFatalityςSeriousInjuryςDamageςStructuralFailure.

Seriousincident

üAn incident involving circumstancesindicating that there was a
high probability of an accidentassociatedwith the operation of an
aircraft.

Incident

üAn occurrence, other than an accident, associated with the
operation of an aircraft which affectsor could affect the safety of
operation.

Earlyyears: Investigativeauthorities were reactiveto the investigationof
ΨAccidentsΩonly.
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Shannon Airport ςgateway to the west 
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President Airlines Shannon Estuary 10 Sept 1961 
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6 crew - fatal
77 passengers - fatal 



President Airlines - Shannon Estuary 10 Sept 1961 
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Probable Cause

άCŀƛƭǳǊŜ ƻŦ ǘƘŜ ŎŀǇǘŀƛƴ ǘƻ Ƴŀƛƴǘŀƛƴ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ ŀƛǊŎǊŀŦǘ ŀŦǘŜǊ 
becoming airborne due to either:

A defective artificial horizon

and/or 

! Ŧŀǳƭǘ ƛƴ ǘƘŜ ǊƛƎƘǘ ƘŀƴŘ ŀƛƭŜǊƻƴ ǘŀōǎέΦ

ά/ƻƴǘǊƛōǳǘƻǊȅ ŎŀǳǎŜǎ ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ǳƴǎǳƛǘŀōƭŜ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ 
ŀƴŘ ǇƻǎǎƛōƭŜ ŎǊŜǿ ŦŀǘƛƎǳŜέΦ



AAIU Flight Recorder Download Facility
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Investigations identified common Contributory Factors  
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Technicalςunreliability of engines/systems.

Mechanicalfailures.

AirborneInstrumentation.

GroundNavigationEquipment.

Air/ground Communications.

Weather.

Fatigue.



Associated Common Occurrence Categories 
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Å RunwayExcursion(RE)ςlateral veeroff or overrunof a runway.

Å Lossof Control in Flight(LOC-I).

Å ControlledFlight into Terrain (CFIT)ςcollision with terrain, water,
obstacle.

Å AbnormalRunwayContact(ARC)ςhard landing.

Å System/ComponentFailureor malfunction (SCF)ςrelated either to
its design,the manufactureprocessor maintenance.
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Lessons Learnt

Å Investigation of accidents ςbrutal approach.

Å ΨBloodon SeatsΩ.

Å ImproveRegulation.

Å RegulatoryOversight.

Å Oversightby the Operator.

Å Training.

Å Utilisation of Technology.

Å SAFETYbeingincreasinglyviewedasthe managementof RISK.
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Need for access to relevant safety critical information

Investigations of Serious Incidents required a positive non-punitive safety 
reporting culture.

Investigative bodies adopted a Proactive Approachthrough the 
Investigation of Serious Incidents. 



AIR ACCIDENT INVESTIGATION UNIT

Å Regulation aims to improve aviation safety by ensuring that relevant
safety information relating to civil aviation is reported, collected,stored,
protected,exchanged,disseminatedandanalysed.

ü that, where appropriate, safety action is taken in a timely manner
basedon analysisof the information collected;

ü the continued availability of safety information by introducing rules
on confidentiality and on the appropriate use of information and
through the harmonisedand enhancedprotection of reporters and
personsmentionedin occurrencereports; and

ü that aviation safety risks are considered and dealt with at both
Union level andnational level.

"Just Culture" in which air operators and other operators are not punished
for actions,omissionsor decisionstaken by them which are commensurate
with their experience and training, but where gross negligence,wilful
violationsanddestructiveactsarenot tolerated.

Occurrence Reporting - Regulation (EU) No 376/2014
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Å FDMhasplayeda crucialrole in enhancingaviation safety.

Å FDMis the systemic,proactive useof digital flight data from routine flight
operations.

Å FDM programmes assist an operator to identify, quantify, assessand
addressoperationalRISKSςidentify emergingthreats andtrends.

Å Exceedancesare setagainstthe normal expectedflight regimes.

Å Operatorsdownloadall FDMinformation at the endof flight operations.

Å Automatic comparisonis made between the actual flight and the normal
expectedflight regime.

Å Any exceedancesare automatically brought to the attention of the FDM
ΨDŀǘŜYŜŜǇŜǊΩ.

Å Investigationundertakenby the OperatorsSafetyOffice.

Å Safetycritical exceedancesbrought to attention of the Investigationbody.

Flight Data Monitoring (FDM)
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Reported Events in Ireland and/or to Irish Registered aircraft abroad
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Case Study - SantryCross



Safety Oversight 
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Å ICAOrequires the state to establisha State SafetyProgrammeto achieve
an acceptablelevel of safetyin aviation operations.

Å StateSafetyOversightςICAOcheckǎǘŀǘŜΩǎcompliancewith the provision
of the 19 Annexesthrough the UniversalSafetyOversightAudit Program
(USOAP). In 2010ς10,000state protocol questionshadto be answeredΧ

Å Aviation Regulatorςaudited by the European Aviation Safety Agency
(EASA).

Å Operators/Maintainers, Serviceproviders and Aerodrome Operators are
required to implement a Safety ManagementSystem(SMS)ςorganised
approach to managing safety, including the necessary organisational
structures,accountabilities,policiesandprocedures.

Å RiskAnalysisandMitigation.

Å Threat/Errormanagement(TEM)andCrewResourceManagement(CRM).



Evolution of technology - Jet aircraft 
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Å From1952: Dialsandgaugesin cockpit- earlyauto-flight systems.

Å From1964: More elaborateauto-pilot andauto-throttle systems.

Å From1980: Electroniccockpitdisplays,improvednavigation
performance and terrain avoidancesystemsto reduce
ControlledFlightinto Terrain(CFIT)accidents.

Å From1988: Fly-by-wire technologyenabledflight envelope
protection, to reduce Lossof Control in Flight (LOC-I)
accidents.

TrafficCollisionAvoidanceSystems(TCAS).

EnhancedGroundProximityWarningSystems(EGPWS).

UnmannedAircraft Systems(UAVs)Χ..



How technology has enhanced aviation safety

ω Lowest sustained fatal accident rate of FIRSTgeneration jets was
around3.0 per million flights.

ω Lowest sustained fatal accident rate of SECONDgeneration jets was
around 0.7 per million flights ςmeaning a reduction of almost 80%
betweengenerations.

ω THIRDgeneration jets now achieve about 0.2 accidentsper million
flights, a reductionof arounda further 70%.

ω FOURTHgenerationjets havethe lowest accidentrate of all, at a stable
averagerate of about 0.1 accidentsper million flights which is a further
50%reductioncomparedto the THIRDgeneration.

ω CFITaccidents- reductionof 85%from SECONDto THIRDgeneration.

ω LOC-I accidents- reductionof 75%from THIRDto FOURTHgeneration.
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