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Air France key figures 2013

Worldwide network

« 78 millions passengers o 242 aircraft
e 800 flights per day o 243 airports (AF/KL)
« 69 000 employees AIRFRANCE Y
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SECUR/TE

e -
DESVOLS

Integrated Management System Reports 2013

36 000 Reports
15 000 Safety Reports

Uncategorised 185,00

Security 4 248

11% 1% Customer 1701
4% .
Environment
Safety and 143 00
Health at Work 0‘;6 Quality and performance
412,00 15676
1% 41%

Flight Safety 15 840
41%

. . Food security 203,00
Count Ratio per Risk Area 1%

AIRFRANCE Y
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Need for IMS, SMS

= All involved (Safety Culture)
v IMS or SMS

= Participative dimension
v'One common reporting tool

* Be reactive

v Investigation, analysis,
corrective action, feedback

* Be proactive
v' Safety barriers
v' Risk model

» Risk factors — Safety Issues,.
Be Predictive

v How to anticipate them ?



2 years...

SECUR/TE
DESVOLS

Time boxing project and now on

AF only Safety model

Training

Too rich...

Reactive, not enough proactive
Transversal

IMS orientated

Coming soon...

Aviation Industry approach : Bow tie
Barrier performances monitoring (KPI)

Extend data register to Audits, FDM,
ATQP, LOSA...

AIRFRANCE Y
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Risk Management Process

Continuous Improvement

= Barrier management with Bow Ties (leading indicators)...coming soon
;fj> g 1‘;:? Safety surveys considering Safety Issues with actual hazard
- 5= | Proactive action plans
- | el

%
Occurrence Management “5 Change Management

Event analysis

Significant failure of a barrier
Event Risk Classification
(lagging indicators) ) .
Immediate action or Reactive Predictiv

conservatory measure \}V \}

How is the new reality after the change ?

Change is a potential hazard

Predictive risk analysis with
experts round tables

Predictive action plans

Identification

AIRFRANCE Y
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SECUR/TE
DESVOLS

Occurrence management process

One tool : reporting, dispatching, analyzing, investigating, reacting, anticipating...




Safety Risk Management Process

Dispatching
@ ooie] § omarre ey [ G pererieat o= [

| Save Ej Save & Close “‘2: Refresh B Print Morew (2 Cancel

AIRFRANCE 7 %)

Occurrence Reporting # REPORT-2014-008380

) _h_
Draft Dispa Analysis  Awaiting Closure  Close

Report = Dispatch | apgiysis All Tabs

Occurrence report dispatch / Orientation du rapport d'événement

Rizk Categories
Sécurité des vols || Environnement [ Sécurité-Santé au travail [ Client [ Sireté

[7] Qualité-performance [ Sécurité alimentaire

Comments (Dispatch)

Attachments

i J

Business Process & Sub Process




SECUR/TE
DESVOLS

Safety Risk Management Process

SMI Risk Allocation and Assessment

Report Dispatch  Analysis All Tabs

Rizk Analy=zis/Analy=e du Rizque

Flight Safety A=sszigned Analyst (Flight Safety) Analysis completed (Flight Safety)

Taken into account by : MATTHIEU COLAS é s : Mo

Environment A=sszigned Analyst (Environment) Analysis completed (Environment)

[] Taken into account by i Yes @ Mo

Ococupational Safety A=zzigned Analyst (Occupational Safety) Analysis completed [(Occupational Safety)
[] Taken into account by i Yes @ Mo

Suggested Reporis

Suggested reporis
#2014-007012 - RDC - GP, created 27 févr. 2014 (Closed)
#2014-006990 - ER - MESSAGE CHARGEMENT, created 26 févr. 2014 (Closed)

|:| Add all suggested reports to the related reports list

Related reports

ik




ERC : ARMS methodology
2D Vision (scenario of accident and remaining barriers)

Analysis/Analyse - Flight Safety/Sécurité des vols
Event Risk Classification (ERC)

-

Euestinn 2 I

What was the effectiveness of the remaining barriers between this event and [Question 1 I
the most credible accident scenario 7
if this event had escalated into an accident outcome, what
Effective Limited Minimal Mot effective aiild have been the most credible suteome ?
. Loss of aircraft or multiple fatalities
50 102 Catastrophic
{3 or more)
1 o7 2 fatalities, multiple serious

10 21 Major injuries, major damage to the

aircraft

Moderate injuries or damage to the
aircraft

Neo potential dami

could secur

Risk tolerable : Risk analysis
necessary

Attachments

Safety expert round table

o

Corporate weekly meeting (RX2)

Risk assessment required

AIRFRANCE #
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Process summary — simplified schematic

Event Risk Classification |

Database Analysis

uonoNpay %Sy

a Risk Assessment of Safety Issues
Safety Issues

AIRFRANCE Y
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v'Unsafe state

v'Control Barriers
v"Undesired event
v'Recovery Barriers

v'Consequence

v Systemic Risk Level

(estimated)

Event register and global risk assessment

45| El Qecurred?

Recovery

El may cause accident ) Yery Unlikely & Unlikely & Possibly &) Likely O Certainly

O Calculated on document save: Consequence Risk Level

Risk Assessment Flight Safety

X Morzw
DG concerned
CHG0A -
Unsafe state - EM 5 (Flight Safety)
Maintenance | Management du vol - PA - NAY - Instrument : Mon renssigné par DGEOA © FD
EMS est. frequency () Very Rare () Rare ) Occasionsl () Freguent (D) Weny Frequent
€ Calculated on document save: EN5 Calc. Frequency [average nb per year] Rate of El occurred for selected Unsafe states
2,38 0,10
Controls
ENS may cause El ) Very Unfikely ) Unlikely ) Possibly O Likeby (O Certainty
Undesirabkle Event - El [Flight Safety)
i Yes 0 Ne

AIRFRANCE Y
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Global Risk assessment eCAE =

3D Vision

Risk Assessment Flight Safety

MG concerned
DGOA -

Unsafe state - EN5 [Flight Safety)
Maintenance | Management du vol - PA - NAV - Instrument : Mon renseigné par DGOA : FD
ENS est. frequency () Very Rare  (7) Rare (7) Occasional (01 Frequent

@ Caloulsted on document save: ENS Cale. Frequency [average nb per year)

23 0,10

Controls

ENS may cause El () Very Unlikely () Unlikely (%) Possibly (0 Likely (O Certainty

Undesirable Event - El [Flight Safety)

3| El Occurred? O

Recovery

El may cause accident (@ Very Unfikely (7 Unlikely @& Possibly (O Likely (O Cerainly

© Calculsted on document save: Consequence

i) Very Frequent

Rate of El cccurred for selected Unsafe states

X Morer

Yes () No

Control barrier Recovery barrier

ENS
{Unsafe State}

HHH-( - ) HHHEE

Threat
rroquency X [€entrell] X Recovery
= ~- N
Probability Severity
. ~— g
Risk

Threat frequency

Probability of control
barrier failure

Probability of recovery
barrier failure

Systemic
Risk Level

AIRFRANCE Y
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SMS automation with eCARE*

* ETQ reliance = AF eCARE

eCARE New Generation 2015

« Bow Tie
e Barrier management

 Facilitated analysis

 Flight safety lagging and
leading indicators

n )
' e / * Fully integrated ERC

. Full cooperation (Arms, ETQ,

Human factors

o,

AIRFRANCE Y

Page 14



The Risk Question

Mothercare recalls two types of luxury £140
cot matiress over fears they could catch fire

v MMMEm%ﬁMmmmmeNMMR

What does all this “small stuff” tell you about the
risk of the “big stuff”?

AIRFRANCE Y
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A Strategic Approach to Risk

Strategic Risk Management

*Timeframe annual

*Major Risks — Safety, Quality,
Compliance

*Update BowTie Models

Tactical Risk Management

*Timeframe months
*Risk Dashboard Trends
*Focussed action

Event Risk Management

*Response - investigate or add to data?
*What does this event add to the picture?

AIRFRANCE 4
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SBESVOLS
Global picture

Global Internal Data (Small Stuff)
Experience W T R A e
(Big Stuff) il

BowTie Risk
Models h"
|
— Data
Organisational o O - faxenomy
Learning Engine == = Engine
A \/
Risk Dashboards

nnnnnnnnnnnnnnnnn

rrrrrrrrrrrrrr

- o AIRFRANCE
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SECUR/TE

DESVOLS
_a The AF “Small” Stuff
Air France investigate or add to data ?
15 000
Safety Reports
per Year Other Sources :

Audit, Flight Data
Monitoring, LOSA,

ATQP...

80%

Precursqrs
S|g
Data

Input

\\

Safety Issues
=> Safety Survey

monitoring Ieadlng

indicators (barriers) recommendat|on



|
Supplier

Framework

* Process Design .
e Testing Manufacturing .
* Training \\\‘
* Equipment
e Software Disruptions
* Policies & —

Procedures Y.
* Maintenance ;irr;asgaifg /= Shipped

Market

ow-Ties Project

]

Public
Relations
Disaster

|

Customer
Complaints

|

Regulatory
Action

People sick or

Air France project : “ Safective”

 Project team structure

e 2consultants + 1 full time trainee

o 5 operational division and the Corporate level involved

« More than 1 year project to go from actual Risk model to Bow Tie
 IT needs, CGE/ETQ/Aloft help, Industry (Arms and SMICG...)
 Process review

« Training, testing...

nge 19




Bow Tie in a corporate approach within Air France

Flight Safety Risk Management is mainly focused on significant 7
1st idea : Flight Ops culture
Generic Bow-Ties

Fine but not enough :
Flight Safety depends on all operational departments in Flight
Ops,
Cabin
Ground Ops,
Cargo,
Maintenance,
Operations Control Center

Each department shall describe its own operational processes in
the Bow-Ties

Operational Division BOW-Ties
AIRFRANCE 4
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SECUR/TE
DESVOLS

2014 Bow-Ties set up : coordinate operational divisions

v" Help divisions describe their own risk-based processes
v' Coordinate the bow-ties at the corporate level to make sense

Ground Ops process

Flight Ops process

AIRFRANCE Y
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SECUR/TE
DESVOLS

Facilitate safety culture and safety communication

Ground Ops

Process Flight Ops
' process

Loss of control
airborne

Tailstrike

Error in data
transmission H - Runway
between flight ’ ’ excursion
coordinator and
CLC/D

Obstacle
clearance
infringed

AIRFRANCE Y
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AF Ground Ops 9.5: Load sheet / NOTOC incorrect at doors closed : not
reflecting actual load or not taking into account aircraft operational limits)

| | | | | | )
3. FlIt Crew H
incorrectly H H
calculateor dogfot - -
correctl y=|
v FIt Crew have correct F'ItflIZ_r I';“_';?_'—":ttpre'
weight and balance g riefing to
I performancepdata data available idenjffy operational
- | | thrgats at departure
port (e.g. reduced | °
reference speeds -
[T T flaps, trim thrust') eclared d|_stances due
' ' WiP)
- -
L
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Data Taxonomy Based on BowTie Models

a

/

\

a
N

Threat
Rates

Control
Failures

Recovery
Activation

Consequence
Rates

Risk Register

AIRFRANCE Y
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SECLR/
Bowtie XP Integration

Cowe || al " 3 4..;' g el T
N | e || ot e i /"'"'"’“"ﬂ Dubence Barrier | [ .
~ o B m \\\M,‘ Vo vt ’\ p " CGE BOW T| e

T s 1 = - | 4
_ € ot vl Puareies Ciendrod Rasrries sr— Corbrrer Puarvies Defewwe I A n d
H - Lo -~ -
Cone || - [ = i .
- st vl arw et Cuenpud Plasriey Dorlrrn » Parvies Pl e L eCARE Rel I an Ce
- = :
Deleatieg ([ —
Vi o -z -
Dobodiiong b | el R I

Flastyms Fisrvi

Risk Item document

Hazard/Top event
Threats
Consequences
Controls

\Es calation Factors o

AIRFRANCE Y
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Risk Classification o ieety

Threats and Preventive Controls

Hazard : Threat : Control M Failed

Working at Heights : Unsafe mobile work platform : Certification

Hazard : Threat : Control M Failed

Working at Heights : Unsafe mobile work platform : Inspection by Contractor

Hazard : Threat : Control M Failed

Working at Heights : Unsafe mobile work platform : Inspection by Company

Consequences and Recovery Controls

Hazard : Consequence : Control ] Failed

I Working at Heights : Serious Injury : Personal Awareness

Hazard : Consequence : Control O Failed

Working at Heights : Serious Injury : Use of Correct PPE




Event Risk Classification

Safety,
Security or
Safety Issue

o

.—l'"/- .

Event document
Event description and classification

Hazard : Threat : Preventive Control

Cuestion 2

Whatt wes the effectiveness of the rermaining
bamiers bebween this event and the most

Effective Lirvited Minirel Mot effectve

50 102

10 al

2 4

Cuesfion 1

If this: event had escalated into an
accident outcorre, what would heve:
been the rrost credible outoome?

Typical accident sceranos

Catastrophic
Acxident

Leess of areraft or multipls
fatalities (3 or rmore)

Loes of oomird, rrid air oolision,
urooninoliable fine on boerd, explosiors,
totd structural failre of the Sinaft,
olision with tamain

1or 2 fatalities, mulliple
SsaroUs injunies, e
darmage 1o the aireaft

Mejor Aerideand

[High spesd tadeay cdlision, mejor
turbwience injuries

Mrcr Inuries
or dervege

Iiror irjuries, mrinor damaosy
o ainorafl

[Pushiback acoident, minor weaather

Moacxdent | No potertial derrene o

irjury oould eerur

4y ewent which could not escalate inio
an accident, even if it may have

operationd consagquences (e, dversion,
sty inchickusl sickness)

Hazard : Consequence: Recovery Control

Risk Assessment

Severity of Most Credible Consequence

Overall Effectiveness of Remaining

Controls

Likelihood of reaching consequence

Corrective
Action

e

ERC Arms

Methodology

Air France participation

.-.?/

AIRFRANCE Y
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Threats

Mid-Air Collision

Threat Drivers

Weightand Balance
ATC

Weather

L Runway Excursion - TO
[
Controlled Flight Into Terrain ([ ) Controls
Runway Excursion
-Landing ()
Turbulence Injury
(]
e e In-Flight Fire

Loss of Control in Flight

Risk Trends

Runway State

AC Malfunction

Bird Hazard

Distraction

—
]
]
O

]

N

F

Barriers
Management

AIRFRANCE Y
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SECUR/TE
DESVOLS

Continuous monitoring with all operational data

Outputs lessons
Iea rned to Barrier Barrier Barrier

Barrier

rrrrrrrrr

TTTTTT

FDM EDS
Investigations Audits
_ LOSA ATQP

AIRFRANCE /

Page 29



 ErQ

Bow-Ties Model
Our expectations...

Air France Corporate risk model : Bow-Ties
Shared and Spread with the industry (SMICG, Webinar...)

Tool for investigation and event analysis

Easier risk assessment

Barrier management (KPI), leading indicators
Integrate Audits, LOSA, FDM, ATQP, Reports with HF
Training and comprehensive material

Collaborative work with editors and consultants

Full SMS Dashboard

SN N N N N S VIR

® CGE AIRFRANCE #

Risk Management Solutions
Page 30



Great but let’s not forget ...

Safety Culture
Just and Fair

Collective Memory

AIRFRANCE Y
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