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o Recurrent questions
What happened? s Ml
r Whose fault is it? ~ ‘

Have you found the recorders? ‘ -
Sy - WS Uk

-l
Who collaborates and how?

* 3 ' F—

A . a
." ..f" - '
- § What is the cause of

£l ' the accident?

-

Will the investigation be long?
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I Annex 13

" More than ever, abide by it:

= |nvestigations must be conducted in a timely manner with the sole objective
of drawing safety lessons;

= The State conducting the investigation must associate with the investigation
other States, in particular the States of Manufacture, Design, Registry and
Operation of the aircraft;

= Investigators must be independent and cannot receive instructions from any
authority;

= |f ajudicial investigation takes place in parallel with the safety investigation, it
must not impede the due course of the safety investigation;

= Only the authority conducting the investigation can provide information on the
investigation. Its report must be made public.
= While respecting the sovereignty of each ICAQ contracting state, an
accident and its lessons learned belong to the international aviation
community.
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. Steps of an investigation

* Notification
* Planning

* Accident Site
» Flight Recorder Readout

' — N Valid for any
* QOrganization . . . |
+ Conduct of the investigation Investigation !

K Report drafting
* Consultation

E Publication of Final Report
 Safety Recommendations
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. Steps of an large scale investigation
‘ T ™ Challenges and constraints
- Notfcaton
» Planning ) « Site accessibility
) . . \ .
. Accident Site Independence vs Isolation
: F“ght Recorder Readout J Relations between Justice and Safety
investigations
i 2 N\
* QOrganization
 Conduct of the investigation Investigating human and organizational
/ factors
2 =)
* Report drafting Consultation and publication of final
« Consultation | reports
T ; \ Communication and media coverage
* Publication of Final Report
» Safety Recommendations ) Cost of sea searches and recovery
Training
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. Notification & Planning

" The State of Occurrence shall
) forward a notification of an accident
N Or serious incident, with a minimum
of delay and by the most suitable and
quickest means available, to:
= the State of Registry;
the State of the Operator;
the State of Design;
the State of Manufacture; and

ICAO, when the aircraft involved is of
a maximum mass of over 2 250 kg or
is a turbojet-powered aeroplane

* Notification
* Planning

f € 01
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Notification Workflow

e Info received @ the

Local authorities »
Operators »
ATC »
Media + Internet »

Manufacturers »
Police »

SIA of the State of
Occurrence

v'"Mail
v'Phone
v'Fax

Treatment

Notify

v'Ask for more
info?

R

v'Launch an
investigation?

v'Recolld

How to
decide?

v'the State of
Registry
v'the State of
= the Operator
v'the State of
Design

v'the State of
Manufacture

vICAO
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_— Decision to investigate

" |f Accident>
Investigate
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. Investigating Incidents

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

= Serious Incident: An incident involving
circumstances indicating that there was a
high probability of an accident

_ Managing a large scale accident/incident investigation
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I Annex 13 - Attachment C

" The incidents listed
are typical examples
of incidents that are
likely to be serious
incidents
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o Accident / Incident Example

v A380 Le Bourget?

v" Media visibility
should not impact the
classification of the
event
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I Incidents vs. Serious Incidents
- v’ List of examples of serious
Y Incidents (examples) incidents ICROAnnex13

RISK ++
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N
. When to investigation Incidents?

" | ike for SMS

" Takes into account:
= Consequence
Probability of occurrence
Robustness of protection mechanisms (soft and hard)
Procedures
Training
Best practices
Systems (TCAS, GPWS...)

f 6 10 611 ¢
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e Risk Assessment

® ERC matrix: Event Risk Classification
= ARMS Working Group, 2007-2010

Source: Methodology for Operational Risk Assessment - ARMS Working Group, 2007-2010
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_— Benefits of Incident Investigations

= SIA may have an added value:

= Better access to systemic issues (Operator's SMS may be
limited to internal information)

= Make safety lessons public

= Benefits of accident investigations, without the main
drawbacks:
= The crew Is still here to be interviewed
FDR and other avionics equipment available for download
Less pressure to explore systemic issues

BUT: CVR often overwritten!

» Messages about CVR circuit breakers after an incident

 Extension of CVR duration to 25 hours
_ Managing a large scale accident/incident investigation
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D>

Notification Letter

T~ v ACCID = Accident
v" INCID = Serious Incident




Answer to a Notification

v" Appoint a Accredited Representative

v" Name the Technical Advisers

=» Provide a precise response
regarding your participation



L Planning

" The right team size
" The right skills

Technical expertise Curiosity
Analytical skills Good judgment
Professional secrecy Common sense
Linguistic abilities Perseverance
Written & Oral Communication Impartiality
Presentation Skills Integrity
Planning and Evaluating Negotiating skills

Managing a large scale accident/incident investigation



I Roles

/" SAFETYROLE ) " socaLROLE )

Collect and validate facts

Handle the confusion

Analyze the facts
Determine the causes e Inform
Issue Safety Explain
Recommendations
\ 4 \ 4
Authorities Families
K Operators Media / Public j
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International Organisation

A A
\>4 A <\>rd>

Qv SttA f State of p 4
‘R ey <\$ p‘
Occurrence A
P Qy
-

State of the
Operator Operator

\/

_ Managing a large scale accident/incident investigation



International Organisation

A A
\>4 A <\>rd>

Qv SttA f State of p 4
‘R ey <\$ p‘
Occurrence A
P Qy
-

State of the
Operator Operator

\/
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o Site & Recorder readout
1® Go-Team
) = Bio-Hazards + protection equipment
SRR w H Travel &Hotelzl
+ Flight Recorder Readout | ™ Site documentation

= \Wreckage analysis
= Flight Recorder search

" Briefing within your team morning
and evening

. = Safety on site

= Objectives of the day

" Do plan to talk to the media

.

J

J
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I Planning

® Site access
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_— Planning for site activities

" Get a meeting room near the crash site

= Will be the site investigation headquarters
= Will be the destination point for everybody travelling to the site
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Site

" Provide help cards for people on site

Dangerous goods

1 Batteries, Aircraft Quantity 2

2 Engine Oil

3 Escape Slides/Life Rafts

4 Fire Bottles (APU, engines,lower cargo
compartment,lavatory waste containers)

5 Fire extinguishers (attendant stations, closets,
galleys, etc.)

6 Fuel

7 Hydraulic Fluid, Reservoirs (waste only)

8 Uranium,(depleted,Depleted Uranium Control
Balance Aircraft Batteries counter-balance weights)
9 Ordnance Devices (off-wing escape)

10 Oxygen Bottles,Portable,Gaseous

11 Oxygen Bottles,Crew System Gaseous

12 Oxygen Bottles,Passenger System Gaseous
13 Oxygen Generators (optional: each PSU
standard: each:attendant station and lavatory)
14 Rain Repellent

15 Refrigerant (located in each galley)

16 Smoke Hoods

17 Tritium Signs(aisles emergency exit doors)

Flight Recorder Location

SA320
ILLUSTRATED PARTS CATALOG
/B

SEE 51-33-04

FRTL

Bl 7~ P =
Exterior Painting Drawing
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I Site

" Location and identification of major components and pieces

®" Ground fire areas

®" Ground scars
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I Site

= Establish the direction of flight at impact

= Determine impact angle, aircraft attitude, aircraft track
_ Managing a large scale accident/incident investigation



I Site

" Check for clues of fire before impact

" Establish engine power at impact
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" Determine aircraft configuration
(gear, flaps, spoilers)

= Determine the need for specialist
examinations of components,
systems, instruments, fractures

= Document cockpit configuration
(handles, levers, switches),
Instruments, warning panels and
lights

Site
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I Site

" Estimate aircraft speed and rate of descent

= Establish general failure mode of airframe

" Take samples of all fluids
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_— Site organization

" Plan 2 meetings per day
= Morning briefing: what is planned for the day, and who
= Evening briefing: results of the day

" Organize by themes:
= “Administrative” items: site access, who is who?
= Aircraft aspects
= OPS aspects
= Systems aspects

= With all the Acc. Reps, Tech. Advisers, and others
" 1 hour max!
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I Interview of withesses

" |Interview the witnesses (check their location) including crew
and passengers, where available

" |nterview Plan:
= Opening
= 2 - Main Body
Free recall
Specific questions
= 3 - Closing
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. Interview Opening

" |ntroduce yourself, your agency and the purpose of the
investigation (no blame)

" Explain how you will conduct the interview
= Ask for the permission to write down notes
" Be polite and relax

= Keep in mind that:

= You should only intervene to steer the conversation in the
desired direction

= You must display a sincere interest
= You are not a policeman
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_— Interview — Main Body

" Free Recall
- | et the witness talk about what he/she knows of the accident

= Just wait and be quiet; don't fill in the gaps
= You may have to say: “Please continue, what happened then?”

= Never interrupt the witness; write down the questions that may
come to your mind
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_— Interview — Main Body

= Questions

= Specific questions may prompt the witness to remember further details

= Open-ended questions evoke a description of the events and lead to

witness participation # Closed questions may produce only “yes” or “no”
answers

= Questions containing the expected answers may influence the witness and
be judgmental:

= “Which direction was the aircraft flying to?” # “Was the aircraft flying to the
west?”

" Do not mention subjects before the witness mentions them
" Do not use technical terms the witness is not familiar with
" |f necessary, take a break
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. Interview Closing

= Summarize the key points
" Read back your written notes

" Give the witness an opportunity:
= To precise any point
= To add further points he/she feels significant

" Reassure and thank the witness
= Ask for possible follow-up interview if need be
= Can end by “Do you have any questions for me”
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_— Flight Recorders
" On site recovery

Various shape of
recorders
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. Flight Recorders

" Even if damaged, can be easily recognized...
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. Flight Recorders

" and sometimes not so easy to recognize ....

FDR from the Germanwings Accident — France, 24 March 2015

" Should be placed and transported in a container of water if
recovered at sea / lake

—> Recorder specialist may be needed on site
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I
Damaged Solid State Recorder Readout

Electronic part

Memory module
of a safe recorder

from accident recorder

The electronic part
of a safe (and modified)
recorder is used
as an interface
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_— ...or if really damaged

" The memory is extracted from the module...

Managing a lar




Readout of the memory board
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I Press conference

= After readout, plan for a press conference
= Talk about the data that was extracted
= Give a preliminary plots / history of flight
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N
Bl Organization & Conduct of the Investigation

[ Organization
* Conduct of the investigation
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. Organization
= Working Groups:
11C
Deputy [1C
AIRCRAFT SYSTEMS OPERATIONS HUMAN
PERFORMANCE
-Wreckage -Flight recorders -Flight ops
-Structure -Flight qualities/ -Weather
-Basic systems Performance -Air navigation
-Engines -Complex -Survival aspects
-Maintenance systems

" |IC should establish objectives for each group

" Group leaders responsible for their Group report
I
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Case Study

Accident
Airbus A320 registered
D-AIPX operated by
Germanwings on 24 March 2015
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I
Germanwings Accident Investigation

IICs

State of Occurrence=France

BEA

ACC. REP ACC. REP.
CIAIAC (Spain)

ACC. REP.

NTSB (USA) ACCRES

AAIB (UK)

Aircraft Operations

Group Group

[ T

Technical Advisors

EASA, CAA UK, LBA, FAA, Airbus, Snecma,
Germanwings
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Circumstances

" Flight Barcelona => Dusseldorf
" 144 pax, 6 crew

= Copilot alone in the cockpit during
cruise (point # 3)

= Autopilot commanded to descent
until terrain (point #4)

= Cockpit door locked despite
requests for access via keypad,
cabin interphone and knocks on
the door (point #7, #9, #11)

= Note: Several altitude selections towards
100 ft were recorded during descent on
the flight that preceded the accident flight,
while the co-pilot was alone in the cockpit
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I
Bl Factual information about the accident

® General view
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I
B Factual information about the accident

Wreckage site — general view
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e Human means and equipments

" More than 300 gendarmes and policemen on site (including
high mountain specialists)

= 380 firemen
" French army
" Emergency physicians and psychologists

= 7 BEA investigators (inlcuding 2 wreckage and 2 recorders
specialists)

= 3 BFU, 2 CIAIAC, 1 EASA, 10 GWI + LH, 6 Airbus, 2
SNECMA
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e Human means and equipments

"= 5 helicopters from gendarmerie (on site operations)
" 1 plane for radiocommunications

" 13 helicopters from French Army (no-fly zone, SAR, VIP
and specialits transport)

= 3 helicopters and 1 reco plane from firemen services
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e Human means and equipments

" Hotel 30 min from base camp
(Seyne les Alpes A/D)

" Meeting room nearby village (wifi,
photocopier, video projector)

Offroad trucks

Mobile Headquarters
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e Human means and equipments

" Fatigue management

- 2 Wreckage Specialists day 1to 7
= 2WS + 2 Relief team day 8
= Only relief team the following days

= 8 am to 5 pm non stop (no restroom)
= Lunch on site (quick snack)
= Dinner at base camp offered by voluntary association
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e Human means and equipments

" Transportation
= Helicopter winching
= Offroad truck and walking
= By road from

_ Managing a large scale accident/incident investigation



e Human means and equipments

= Safety on site
= FFP3 disposable mask
= Protective footware (crushing)
= Gloves (Kevlar + nitril + leather)

(cut + fluid + perforation) During After

= Helmet and harness

(provided by high mountain specialists)
= Team = 1 BEA + 1 specialist

(with rope + crampon + ice axe)

_ Managing a large scale accident/incident investigation



e Human means and equipments

" Dangers on site

= Poisoning by fuel (smell remaining during 8 days)
Composite material (low risk — no massive fire)
Psychological risk (body parts)

Slippery surface more difficult going up (increasing slope and unsteady
ground)

LA A
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e Human means and equipments

" End of site phase: 2 April 2015 (FDR recovery)

= No injury or damages except one investigator shoe
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N
. Safety & Judicial Investigations

= European regulation (EU) 996/2010 — Article 12.2

Where, in the course of the safety investigation, it becomes known or it is suspected that an
act of unlawful interference as provided for under national law, such as national law on
accident investigations, was involved in the accident or serious incident, the investigator-in-
charge shall immediately inform the competent authorities thereof. Subject to Article 14, the
relevant information collected in the safety investigation shall be shared with those
authorities immediately and upon request, relevant material may also be transferred to those
authorities. The sharing of that information and that material shall be without prejudice to the
right of the safety investigation authority to continue the safety investigation, in coordination
with the authorities to which the control of the site may have been transferred.

= The BEA decided to continue the safety investigation
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. Preliminary Report

= Date published: 6 May 2015, in 4 languages

" hitp://www.bea.aero/fr/lenquetes/vol.qwi18q/vol.qwi18g.php
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Initial Findings

The flight crew possessed the licenses and
ratings required to perform the flight.

The co-pilot obtained his class 1 medical
certificate without restrictions in April 2008, valid
for one year.

An episode of depression and the taking of
medication to treat it delayed the renewal of the
copilot’s class 1 medical certificate between April
and July 2009.

From July 2009, the co-pilot’s medical certificate
was endorsed with the note “Note the special
conditions/restrictions of the waiver FRA 091/09 -
REV-”. His pilot’s license had been endorsed with
the note “***SIC**incl. PPL***”.

Managing a large scale accident/incident investigation



Ongoing Investigation

" Medical aspects: current balance between
medical confidentiality and flight safety. How and
why pilots can be in a cockpit with the intention of
causing the loss of the aircraft and its occupants,
despite the existence of:

= regulations setting mandatory medical criteria for flight
crews, especially in the areas of psychiatry,
psychology and behavioral problems;

» - recruitment policies, as well as the initial and
recurrent training processes within airlines.

= Cockpit security: compromises between the
requirements of security, specifically those that
followed the attacks on 11 September 2001, and
the requirements of flight safety. In this context,
the investigation will include a focus on cockpit
door locking systems and cockpit access and exit

procedures.
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= Similar events

" |n progress
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I
. Investigation Communication Timeline

+ Press Conference — 25 March 2015
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N
_— Report Drafting & Consultation

J

= A well-structured report

- Means a well-structured
methodology

" Consultation
= Break the isolation
J = But remain independent

.

.

* Report drafting
* Consultation
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o Report Format

= Extent of the investigation linked to the lessons expected to
be drawn for the improvement of aviation safety

= Full-ICAO Annex 13 reports
= Simplified reports (“accident brief’, “bulletin”...)

4.
Title & 1. 2. 3. |
Synopsis Facts Analysis |[Conclusion :::sz Appendices
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Report Structure
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N
Bl Whatis a « cause » or « contributing factor »

® Actions, omissions, events, conditions, or a combination
thereof, which led to the accident or incident

= Act or condition against which one should fight against in order
to prevent similar accidents/incidents

" Answer to the question “WHY?”
= NOT the question “WHAT?"
= CFIT, LOC-I, System failure... describe what happened, not
why
= Should be formulated with preventive action in mind, and
linked to appropriate safety recommendations

= The reader should be able to “guess” the SRs once the causes

have been read
_ Managing a large scale accident/incident investigation .



I
B How to determine cause & contributing factors

" Build a scenario, by identifying turning points (decision point by
various actors, like pilots, technician, controller, designer...)
. End of flight

//

-
//
—

End of flight

OK ,
Immediate Cause

Contributing factor

" The immediate cause is the last turning point before the accident

® Contributing factors are the preceding ones: even if going towards the

accident, there was still a way out
_ Managing a large scale accident/incident investigation -



o Examples to avoid

=T
=T
=T

he accident™was due to bad weather capdltions
ne accident was dueaJailure gi#fe electrical system

e accident was due totee tsdjsion with the mountain
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e Consultation

" The State conducting the investigation sends a copy of the
“draft final report” to any State that participated in the
Investigation

= Acc. Reps consult Technical Adviser
= Acc. Reps compile comments

" 60 days

" For large scale investigation:
= Plan meeting to merge comments
= Give feedback on what you take into account or not

= Amend report or append comments (for Acc. Reps

comments)
_ Managing a large scale accident/incident investigation



N
Bl Publication & Safety Recommendations

" |Interim Report ~30 days
= May include Safety Rec.

" Final Report within 12

J .

g months

i = |f not possible, issue an
J interim statement

~ publicly available on

each anniversary

* Publication of Final Report
« Safety Recommendations
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. Language Issue

" The report shall be submitted to appropriate States and to
ICAQ in one of its working languages

"= As often as possible, provide an English version of the
report

= Reports in their English version are more accessible and, as
such, more downloaded

" Make the report publicly available
= Internet site
= |CAQ’s e-Library of Final Reports
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. Releasing the report

= Especially, for large scale investigation

= Plan a victims’ families meeting to present the report before it is
released

= Prepare a media release
= Expect reactions from the families, the airline, the manufacturer

It may be appropriate to make a presentation of the report

to the executives of the airline if the latter is involved

in the conclusions of the investigation
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_— Safety Recommendations

" Annex 13 definition : “A proposal of an accident investigation authority

based on information derived from an investigation, made with the intention of
preventing accidents or incidents and which in no case has the purpose of creating
a presumption of blame or liability for an accident or incident. In addition to safety
recommendations arising from accident and incident investigations, safety

. . . . . 7
recommendations may result from diverse sources, including safety studies.

® Golden rules:

= Be backed by strong evidence and clear cause-and-effect
relationships

= Focus the attention on the problem rather than the suggested
solution

= Include a specific addressee

= |Leave enough scope for the addressee to determine how the
problem could be resolved
- ]
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N
_— Basis of a Safety Recommendation

" Holes in the “safety barriers” have been identified by the investigation or the safety
study

= SRs should point out the areas where to apply a “patch” in order to cover the holes

Accident
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o Follow-up

" § 6.10 A State that receives safety recommendations
shall inform the proposing State, within ninety days of the
date of the transmittal correspondence, of the preventive
action taken or under consideration, or the reasons why
no action will be taken.

Annex 13

" EU 996/2010

= Same as Annex 13 +
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o Follow-up

" §06.11 Astate conducting an investigation or any

Annex 13 other State issuing a safety recommendation should

implement procedures to record the responses to the
safety recommendation issued

" § 0.12 A State that receives a safety recommendation
should implement procedures to monitor the progress of
the action taken in response to that safety
recommendation

u SRIS iIn EU States

¢

Sharing recommendations and experience on their effectiveness is helpful when considering issuing new
recommendations

Enable queries on common safety concerns or themes
Track the timeliness of responses, as well as the assessments on these responses

Make the final reports or safety studies containing the recommendations easily accessible (via
hyperlinks)
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o SRIS

" hitp://eccairs-dds.jrc.ec.europa.eu/pubsris/default.asp
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I Conclusion

= Always try to consult the addressee of your safety
recommendations before issuing them

" A series of serious incidents may really support your
recommendations

= Sharing safety recommendations adds weight to our impact
on safety

_ Managing a large scale accident/incident investigation
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