N
S| [T 4.‘;.
i'-. Iv"?}'
) AL
1)
s T
3
9":’.
Y

International Railway- Safety Counciz018

Dublin, Ireland

WeKS O2YUAYdzZSR 1j dzSa i

JurgenWhyte Departmentof Transport, Tourismand Sport

Chieflnspectorof Air Accidents LeesonLane
Dublin 2



“There is nothing dangerous in flying except complacency”
Orville Wright 1903

AIR ACCIDENT INVESTIGATION



September 1908 Fort Meyers, Virginia, USA

Lieutenant Thomas Selfridge fatally injured
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RISK
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Advancement in Aviatior Long Range Navigation

Alcock and Browrg first non-stop WEST to EAST transatlantic flight
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. ong Range Navigation
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Landed Greeny Island, Newfoundland. 3th April 1928
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Evolution of the Aviation System

A Potential of aviation as a mass transport system.
w Ability to cross vast oceans, borders and bring wealth to/from nations.
w A need to build.confidence.

w Have an-orderly: development of a safe aviation system.

Operational Strategic

ManageitherRisk

Financial Reputational
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International Civil Aviation Organisation (ICAO)

A In 1944 ChicagoConventionon International Civil Aviation was signed
(52 States.

A In 1947 Convention set up the International Civil Aviation
Organization(ICAO) Meansto secureinternational co-operation and
the highest possible degree of uniformity in regulations, standards,
proceduresand organisation

A Standardsand RecommendedPractices(SARPSvere developedand
prescribedthrough Annexes

A Currently19 Annexes

A Supportedby extensivedocumentation/guidancematerial.
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International Civil Aviation Organisation (ICAO)

A Templatefor the developmentand implementation for all aspectsof the
aviation system

A Provisions set at a minimum acceptable standard of safety for the
Inclusionof all states

A Provides the basis for State Aviation Regulation.
A Operatorrequirements >
W
A Annex13Investigation e
NCident | °,":i';n
A Nationaland EuropeanRegulations -
A Everevolving S
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Investigating Body or Entity (Annex 13)

w 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

w 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 .

w The safety investigation authority shall, in the conduct of the safety
Investigation, neither seeknor take instructions from anybody and shall
haveunrestrictedauthority overthe conductof the safetyinvestigations
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Objectives of the Investigation (Annex 13)

w

The sole objective of the Investigation of an accident or serious
iIncident shall be the prevention of similar type occurrencesin the
future.

Learnfrom mistakes,errors, omissions,technical/operational failures
¢ recommendchangewhen appropriate.

Safetyinvestigationsshallin no casebe concernedwith apportioning
blameor liability.

Theyshallbe independentof, separatefrom and without prejudiceto
any judicial or administrative proceedingsto apportion blame or
liability .

InvestigationPrivateand Confidential
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Obligations to Investigate

Accident
U Fatality¢ Seriousinjury ¢ Damagec StructuralFailure

Seriousincident

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

Incident

U An occurrence, other than an accident, associated with the
operation of an aircraft which affects or could affect the safety of
operation.

Earlyyears Investigativeauthorities were reactiveto the investigationof
Wccidentsbnly.
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Shannon Airporic gateway to the west




President Airlines Shannon Estuary 10 Sept 1961

6 crew- fatal
77 passengersfatal
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President Airlines Shannon Estuary 10 Sept 1961

Probable Cause
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becoming airborne due to either:

A defective artificial horizon
and/or
| FldA G Ay U0UKS NARAIKIU KIF YR

a/ 2y GNAOdzi 2 NE Ol dzasa 0O2d
YR LJ32aaAroftS ONBg Tl 0A3d:

AIR ACCIDENT INVESTIGATION




AAIU Flight Recorder Download Facility
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Investigations identifled commorContributory Factors

Technicak unreliability of engines/systems
Mechanicalfailures.

Airborne Instrumentation.
GroundNavigationEquipment

Air/ground Communications

Weather

Fatigue
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Assoclated Commo@ccurrence Cateqories

A RunwayExcursionREX lateral veer off or overrun of a runway.
A Lossof Controlin Flight(LOGI).

A ControlledFlightinto Terrain (CFIT) collisionwith terrain, water,
obstacle

A AbnormalRunwayContact(ARCY; hard landing

A System/Componenfailureor malfunction (SCFY, related either to
Its design,the manufactureprocessor maintenance
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. essons Learnt

Investigation of accidentg, brutal approach.

Bloodon Seat€2
Improve Regulation

RegulatoryOversight

Oversightby the Operator.

Training

SAFETWeingincreasinglyiewed asthe managementof RISK

Py
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Investigative bodies adopted Rroactive Approaclhrough the
Investigation ofSerious Incidents

Need for access to relevant safety critical information

Investigations ofSerious Incidentsequired a positive norpunitive safety
reporting culture.

AIR ACCIDENT INVESTIGATION



Occurrence ReportingReqgulation (EU) No 376/2014

A Regulationaims to improve aviation safety by ensuring that relevant
safety information relating to civil aviation is reported, collected, stored,
protected, exchangeddisseminatedand analysed

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

U 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

U that aviation safety risks are considered and dealt with at both
Unionleveland national 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
violationsand destructiveactsare not tolerated.

AIR ACCIDENT INVESTIGATION



Flight Data Monitoring(FDM)

A
A

FDMhasplayeda crucialrole in enhancingaviation safety.

FDMis the systemic,proactive use of digital flight data from routine flight
operations

FDM programmes assist an operator to identify, quantify, assessand
addressoperational RISKE identify emergingthreats andtrends.

Exceedanceare setagainstthe normal expectedflight regimes
Operatorsdownloadall FDMinformation at the end of flight operations

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

Any exceedancesare automatically brought to the attention of the FDM
WD |YISSS LIS NI

Investigationundertakenby the OperatorsSafetyOffice.

Safetycritical exceedance®roughtto attention of the Investigationbody.
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Reported Events In Ireland and/or to Irish Reqgistered aircraft ak

Number of Reports Received
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Case Study SantryCross
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Safety Oversight

A ICAOrequiresthe state to establisha State Safety Programmeto achieve
an acceptablelevel of safetyin aviation operations

A State SafetyOversightc ICAOchecka G | Gofgliancewith the provision
of the 19 Annexesthrough the Universal Safety OversightAudit Program
(USOAPR)INn 2010 ¢ 10,000state protocol questionshadto be answeredX

A Aviation Regulator ¢ audited by the European Aviation Safety Agency
(EASA)

A Operators/Maintainers, Serviceproviders and Aerodrome Operators are
required to implement a Safety Management System(SMS)¢ organised
approach to managing safety, including the necessary organisational
structures,accountabilities policiesand procedures

A RiskAnalysisand Mitigation.

A Threat/Errormanagement(TEM)and CrewResourceManagement(CRM)
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Evolution of technology Jet aircraft

A From1952
A From1964

A From198Q

A From1988

Dialsand gaugesn cockpit- early auto-flight systems
More elaborate auto-pilot and auto-throttle systems

Electroniccockpitdisplays,improvednavigation
performance and terrain avoidancesystemsto reduce
ControlledFlightinto Terrain(CFITaccidents

Fly-by-wire technologyenabledflight envelope
protection, to reduce Lossof Control in Flight (LOGI)
accidents

Traffic CollisionAvoidanceSystemg TCAS)

EnhancedsroundProximity Warning SystemgEGPWS)

UnmannedAircraft SystemgqUAVsX..
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How technology has enhanced aviation safety

w Lowest sustained fatal accident rate of FIRSTgeneration jets was
around 3.0 per million flights.

w Lowest sustainedfatal accidentrate of SECONIgeneration jets was
around 0.7 per million flights ¢ meaning a reduction of almost 80%
betweengenerations

w THIRDgeneration jets now achieve about 0.2 accidents per million
flights, areductionof arounda further 70%.

w FOURTHenerationjets havethe lowest accidentrate of all, at a stable
averagerate of about 0.1 accidentsper million flights which is a further
50%reductioncomparedto the THIRDyeneration

w CFlITaccidents- reduction of 85%from SECONIb THIRDyeneration

w LOCI accidents- reduction of 75%from THIR:o FOURTHKeneration
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