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What does SMS stand for ? 
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We all know where it comes from?

From our safety thinking which is linked with the accident causation.

Technical: Multi engine, Prop to Jet, CAT II/III, NAVAIDS, automation…

Human: the number of crew decreased with the technical improvement,

Organizational: Airlines organization, SMS
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ICAQO defines SMS Standards

e n ANNEX 19 Safety Management

AIRBUS
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International Standards and Recommended Practices (SARPs)

Annex 1 Personnel Licensing
Annex 6 Operations of Aircraft
Annex 8 Airworthiness of Aircraft
Annex 11 Air Traffic Services 
Annex 13 Aircraft Accident and Incident Investigation
Annex 14 Aerodrome, Volume I Aerodrome Design and Operations


FDA Within SMS - SMS Reminder

ICAO provides SMS guidance
el in the

%§%v§ Safety Management Manual (SMM)
Doc 9859 3" Edition
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For establishment of SMS requirements by States

For development and implementation: 
Of State Safety Programme (SSP)
Of SMS by affected product and service providers

Any organization providing aviation products and/or services

Approved Training Organizations (ATO) that are exposed to safety risks during the provision of their services,
Aircraft Operators
Approved Maintenance Organizations (MRO)
Organizations responsible for type design and/or A/C manufacturer
Air Traffic Service providers
Certified Airport

So the question is What is the SMS regarding this manual.
A systematic approach to managing safety including the necessary:
Organizational structures 
Accountabilities
Policies
Procedures
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Management commitment and responsability
Safety accountabilities

Appointment of key safety personnel
Coordination of emergency response planning
SMS documentation
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In that order the annex 19 and the SMM define the SMS framework.

The first one is the safety policy and objectives.
It includes :
Management commitment and responsability
Safety accountabilities
Appointment of key safety personnel
Coordination of emergency response planning
SMS documentation
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 Hazard ldentification
o Safety Risk Assessment
e Mitigation
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The second one is the Safety risk management including:
Hazard Identification
Safety Risk Assessment
Mitigation
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« Safety Performance monitoring and measurement
 The management of change
e Continuous improvement of the SMS
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 The next one is the safety assurance with:
Safety Performance monitoring and measurement
The management of change
Continuous improvement of the SMS
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e Training and Education
Safety Communication
e |
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 And the last one is the safety promotion including :
Training and Education
Safety Communication
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 These 4 pillars constitute the framework of the SMS.



.
FDA Within SMS - Flight Data Analysis Programme

ICAO Annex 6: Operation of Aircraft

Chapter 3.3 Safety Management

3.3.2 An operator of an aeroplane of a maximum certificated take-
off mass in excess of 27 000 kg shall establish and maintain a
Flight Data Analysis Programme as part of its SMS.

Manual of Flight Data
Analysis Programmes

ICAO Doc 10000/ 15t Ed 2014
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On another hand the ICAO Annex 6 states about the safety management that an operator of an aeroplane of a maximum certificated take-off mass in excess of 27 000 kg shall establish and maintain a Flight Data Analysis Programme as part of its SMS.

So the question is what is the place of the FDA within the SMS.

To answer that question we can refere to the doc 10000. Manual of flight data analysis programmes.

In this manual the ICAO provides :
Description of the relationship between SMS and FDAP
Overview of FDAP elements
Guidance for FDAP establishment and implementation
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« FDA, sometimes referred to as Flight Data Monitoring or
Flight Operational Quality Assurance (FOQA), provides a
systematic tool for the proactive Iidentification of

hazards ».

« an FDAP is an effective tool for the safety assurance

component of air operators ».
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So in that manual it is defined that:
« FDA, sometimes referred to as Flight Data Monitoring or Flight Operational Quality Assurance (FOQA), provides a systematic tool for the proactive identification of hazards » Chap 1.4.1 FDAP

« an FDAP is an effective tool for the safety assurance component of air operators » chap1.1 Background

« As part of an operator’s SMS safety assurance processes, an FDAP will have identified indicators or parameters chosen for measuring an monitoring the operator’s safety performance ». Chap 1.4.14
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« The Objective is to:

» To determine operating norms

»ldentify potential and actual hazards in operating
procedures, fleets, aerodromes, ATC procedures, etc...

» ldentify trends
> Monitor the corrective actions effectiveness

» Provide data to conduct cost-benefit analysis
» Optimize training procedures

»Provide actual performance measurement for
risk management purpose».

AIRBUS
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From the 1.4.11

To determine operating norms : 1.4.8 FDA can be used to identify non-standard or deficient procedures.
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So within the SMS an FDAP is part of the safety risk management and of the safety assurance.
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Let’s focus on the Safety Risk Management.
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“The objective of Safety Risk Management is to
assess the risks associated with identified
hazards and develop and implement effective and

appropriate mitigations.”

ICAO (SMM 3 version)

AIRBUS
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Safety

“The state in which the possibility

of harm to persons or of property damage
Is reduced to, and maintained

at or below, an acceptable level
through a continuing process of

hazards identification and

safety risk management.”
ICAO (SMM 3 version)
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The first question is what is Safety?

Read the slide

So we consider in aeronautics we consider being safe when the exposure to the risk is at or below an acceptable level.
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Hazard

“A condition or an object with the potential of causing:

» Injuries to personnel

» Damage to equipment or structures

» Loss of material, or

» Reduction of ability to perform a prescribed

function.”
ICAO (SMM 3 version)

AIRBUS
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We also have to define what an hazard is.

Read the slide

The most important word in this is definition is « potential ».
Because when we will have to deal the hazard identification we will have to consider not only the actual outcome of an hazard but also all its potentiallity.

 


e
FDA Within SMS - Safety Risk Management

Safety Risk

“Safety Risk is a product of the human mind intended to
measure the seriousness of,
or to “put a number” on,

the consequences of hazards”

“The predicted likelihood and severity of the

consequences or outcomes from an existing hazard.”

ICAO (SMM 3 version)
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“The predicted likelihood and severity of the consequences or outcomes from an existing hazard.”

While hazards and consequences are physical components of the natural world, safety risks do not really exist in the natural world.
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What i1s the Hazard?
» Traffic on the road to be crossed

What is the Risk?
» To be hit by a car

T

£
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Let image this situation :
A dog and a man have to cross a road.
They are facing the same hazard with the same risk.

First click
But their behaviours are different.
Why?
Because the man has identified  the hazard and has assessed the associated risk and therefore he decides to cross the road when he considers the risk as acceptable.

How did he do that?

Second click
First he has identified what is the hazard?

Third click
Traffic on the road to be crossed

Fourth click
Then what is the risk?

Fifth click
To be hit by a car

He applied the principle of the safety risk management. 
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Risk
Assessment

Hazards s
|dentification Mitigation

Airlines

Operations
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Let’s look on how it works within an operator organization.
First click
It  starts by the hazards identification.

Second Click
Then the risk assessment

Third click
And then the risk mitigation.

Fourth click
Mitigation that will be implemented into the airlines operations

Fifth click
The safety risk management is done through this permanent loop.
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Risk
Assessment

Hazards Risk
|dentification Mitigation

Airlines

Operations
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Let’s focus on the hazards identification


e
FDA Within SMS - Safety Risk Management

Hazards Identification ?

Activity where hazards are detected, using systematic
processes and tools.

How to ldentify Hazards ?

By collecting and analysing data

AIRBUS
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Hazard identification is the activity where hazards are detected, using systematic processes and tools.

First click
How to identify hazards?
By collecting and analysing data
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Reactive Method
e Accident reports
* Incident reports
« MOR

Proactive Method
e Surveys
o Audits
e Volontary hazard reporting

 Flight Data Analysis
ICAO (FDAP doc 10000)

Predictive Method
 Flight Data Analysis

* Direct Observation Systems
ICAO (SMM 3 version)
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There are several methods described into the SMM for the identification of hazards.

The first one is the reactive method
This methodology involves analysis of past outcomes or events.
Hazards are identified through investigation of safety occurrences.
Incidents and accidents are clear indicators of system deficiencies and therefore can be used to determine the hazards that either contribute to the event or are latent.

First click
The second one is the proactive one using surveys/ audits/ and voluntary hazard reporting.
This methodology involves analysis  of existing or real-time situations which is the primary job of the safety assurance function with its audits, evaluation, employee reporting, and associated analysis and assessment processes. This involves actively seeking hazards in the existing process.

Second click
And the third one is the predictive method where we find the flight data analysis.
This method involves data gathering in order to identify possible negative future outcomes or events, analysing system processes and environment to identify potential future hazards and initiating mitigation actions.

Once again this information is from the SMM.

Third click
But in accordance with the  FDAP, the Flight Data Analysis is also a proactive method.

Next slide


FDA Within SMS - Flight Data Analysis Programme

FDA provides a systematic tool for the proactive &
predictive identification of hazards

AIRBUS
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That’s the reason why we can consider the FDA as a systematic tool for the proactive & predictive identification of hazards

“FDA is a complement to hazard and incident reporting and to a Line Operations Safety Audit (LOSA)”
ICAO (FDAP 10000)
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Risk
Assessment

Hazards s
|dentification Mitigation

Airlines

Operations
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We have just seen that the FDA is an adapted tool for the hazards identification.
Does it play the same role for the risk assessment?
To answer this question we must understand how the risk assessment is addressed through the SMM
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How to assess the risk ?

By assessing for each hazards

» The severity of the potential outcomes

» The probability that they will occur

AIRBUS
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The SMM describes how to assess the risk?

Some guidance exist in order to assess the severity and the probability.
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Assessing the Severity

Severity Meaning Value
Catastrophic | — Equipment destroyed A
— Multiple deaths
Hazardous — Alarge reduction in safety margins, physical distress or B

a workload such that the operators cannot be relied
upon to perform their tasks accurately or completely
— Serious injury
— Major equipment damage

Major — A significant reduction in safety margins, a reduction in C
the ability of the operators to cope with adverse
operating conditions as a result of an increase in
workload or as a result of conditions impairing their
efficiency

— Serious incident

— Injury to persons

Minor — Nuisance D]
— Operating limitations

— Use of emergency procedures
— Minor incident

Negligible — Few consequences E

@ AIRBUS
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Assessing the Probability

Likelihood Meaning Value
Frequent Likely to occur many times (has occurred frequently) 5
Occasional Likely to occur sometimes (has occurred infrequently) 4
Femote Unlikely to ocecur, but possible (has occurred rarely) 3
Improbable Very unlikely to occur (not known to have occurred) 2
Extremely improbable | Almost inconceivable that the event will occur 1

@ AIRBUS
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For the probability we have to take into acount the existing defenses.
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Probability X Severity = Safety Risk Index

Risk severity
Risk
probability Catastrophic| Hazardous Major Minor Negligible
A B C D E

Frequent 5 SA 5B 50 5 5@

Occasional 4 4A 4B AC 4D 4lE

Remote 3 3A 3B 3C 3D 3E

Improbable 2 2B 2 2@ 2D 2E

Extremely 1 f/,i\ 1 B 1 c 1 D 1 E

improbable

AIRBUS
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Safety Risk Index == Tolerability

Risk index o
range Description Recommended action
S.A, 5B, 5C High risk Cease or cut back operation promptly if
M 43' 3 A' necessary. Perform priority risk mitigation to
' ? ensure that additional or enhanced preventive
confrols are put in place to bring down the risk
index to the moderate or low range.
5@9 5E5 rfﬂ@a f@@a Moderate risk Schedule performance of a safety assessment
AE. 3B 3@ 3D fo bring down the risk index to the low range if
v ’ ’ ¥ viable.
28, 2B, 2C, 1A
3E, zn' EE. 1 B‘ Low risk Amgp:jble as is. No further risk mitigation
1C, 1D, 1E reauiret:
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Safety Risk Index == Tolerability

Tolerability description

As

Low

As
Reasonably
Practicable

Tolerable region

Assessed risk

index Suggested criteria
SA, 8B, 5C, Unacceptable under the
4A' 4B! 3A existing circumstances

5D, 5E, 4C, 4D,
4E, 3B, 3C, 3D,
2R, 28, 2C; 1A

Acceptable based on risk
mitigation. It may require
management decision.

3E, 2D, 2E, 1B,
1C, 1D, 1E

Acceptable

Page 32
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Risk

Risk Severity

Catastrophic

Probability N

Frequent

Remote

5
Occasionnal 4
3
2

Improbable

Extremely
Page 33 Improbable
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Let’s come back on our pedestrian who wants to cross the road.
The risk is to be hit by a car.

The first step is to assess the severity of the potential outcome.
Even if the speed of the car is low almost everybody will assess the severity as catastrophic or at least hazardous. 

What about the probability?
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Risk

Probability

Risk Severity

Frequent

Occasionnal

Remote

Improbable

5
4
3
2

Extremely
- Improbable
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To assess the probability many parameters are missing like:
Density of the trafffic
Protected path
Traffic lights
In fact we are assessing the existing defense barriers.
And with that knowledge he will adapt his behavior in order to minimize the risk to keep it as low as reasonably practicable
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What does FDA monitor?

“Deviation of more than certain predetermined values,

called “exceedances” are flagged and evaluated”

“Exceedance detection, such as deviations from flight

manual limits or SOPs”
ICAO (FDAP doc 10000)

AIRBUS
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EVENT programming is based on two basic attributes
Magnitude and Duration

GRADE OF EVENTS
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For the risk assessment we need

To identify the risk associated with the long flare event
» Runway excursion

To assess the severity of the potential outcome
» Aircraft damage / injury to personnel

To assess the probability that it will occur
» EXisting barriers?

AIRBUS
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For the risk assessment we need

To identify the risk associated with the long flare event
Runway excursion

To assess the severity of the potential outcome
Aircraft damage / injury to personnel
(may depends on the airport environment)

To assess the probability that it will occur
Existing bariers? (runway lenght, braking capability, etc…)
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Mitigation

Remedial Actions
to maintain an acceptable level of Safety

AIRBUS
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Prevention : acting on the probability

Protection : acting on the severity
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« FDA Involves promoting action to correct potential

problems ».

« FDA team will propose and evaluate corrective actions,
as well as produce exceedances aggregation over time to

determine and monitor trends ».

ICAO (FDAP doc 10000)

- ” AIRBUS
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Concerning the mitigation we can read in the FDAP that:
Read the slide

Chap 1.4.4

So we understand that the FDA team is not responsible for the implementation of the corrective actions even if proposal and evaluation are expected.

With the last part of the last sentence we clearly understand that the FDA is not only part of the Safety Risk management but also part of the Safety Assurance of the SMS
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So what is the place of the FDAP within the Safety Assurance.
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Page 44

Safety Assurance

« as part of an operator’'s SMS safety assurance processes,
an FDAP will have identified indicators or parameters
chosen for measuring and monitoring the operator’s

safety performance ».

AIRBUS
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Safety Performance Indicators

» Monitor known safety risk
» Detect emerging safety risks

» ldentify need of any necessary corrective actions

Provide objective evidence for the authorities
» To assess the effectiveness of the service providers’ SMS

» To monitor achievement of its safety objectives.

AIRBUS
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Number of accidents
Number of serious incidents
Number of incidents
Number of MOR (Mandatory Occurrence Report)
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What kind of indicators ?

AIRBUS
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We all agree about the fact that an operator should produce indicators in accordance with the risk it is currently exposed.

However I take the opportunity to be there with operators and authorities in order to go a little bit further and to deal with the global safety objective.
To illustrate my words I will use what is written in the international publication of course but also what is produce at the European and French level.
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ICAO
#1040

Doc 10004

2017-2019 Global Aviation Safety Plan

Second Edition, 2016 2014-2016
Global Aviation Safety Plan

INTERNATIONAL CIVIL AVIATION ORGANIZATION

\E‘-'__:_ﬂ Fa V1L RN A b
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Figure 2: Overview of strategy to achieve EASP objectives

Global Priorities sbal Aiation Safely Princties

ICAQ continues to prioritize action in three areas of avia- Tl'fmﬁfama‘? of aviation mﬁf;g'““ﬂ to be global

. - . - | | pricrities — improving runway = performance,
E‘ dsacletrl 'I';E';‘.él"ﬁ ﬁm""'Tﬂl'mgain'E %ﬁ”:é';%:"ﬂ;";’;‘“ wres| | reducing Controlled Flight into Terrain (CFIT) accidents

d reducing th ber of lozs of control in-fli

reducing the number of loss of control in-flight accidents | :;m'den:;:fd inem:jir:ts The:essm;:m sh::lr-luldlg;.et.
and incidents. All of these actions will contribute to the | | addressed at a global, regional and State level,
overarching priority of the GASP to continually reduce -
the global accident rate. overs|  Effective actions against each of these priority areas

will contribute to the overarching priority of the GASP
to continually reduce the global accident rate.

Improving Runway Safety Performance
terms  ICAQ is coordinating a global effort to improve runway
| safety performance. This programme has involved sub-
and mid  otantial collaboration with partner arganizations including:

global targ

dfalst  the Intemnational Air Transport Association; Airports
long term Council International; the Civil Air Mavigation Services

° Organization; the European Aviation Safety Agency:
ELURCCOMNTROL; the L5, Federal Aviation Administration;
the Flight Safety Foundation; the International Business
Aviation Council; the International Coordinating Council

of Aerospace Industries Associations; the International

the Flight Safety Foundation; the International Business
Aviation Council; the International Coordinating Council
of Aerospace Industries Associations; the International

Gobal Ao Safety Par: 20142006 @i 5
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Chapter 3

FOCUS AREAS TO IMPROVE SAFETY

31 GLOBAL SAFETY PRIORITIES

311 As mentioned in Chapter 2, the universal safety oversight audit programme (US0AP) audits have identified
that States’ inability to effectively oversee aviation operations remains a global safety concemn. This GASP provides a
detailed sirategy to achieve improvements. In addition to the GASP objectives, ICAQ has identified high-risk accident
categories. These categories were initially determined based on an analysis of accident data, for scheduled commercial
air transport operations, covenng the 2006-2011 time period. Feedback from the regional aviation safety groups
(RASGSs) indicates that these priorities still applied during the development of the 2017-2019 edition of the GASP.

312 Runway safety events were identified as one of the main high-risk accident categories. Runway safety-
related events include the following ICAD accident occurrence categories: abnomial rumway contact, bird strikes, ground
collision, runway excursion, runway incursion, loss of control on the ground, collision with obstacle(s) and
undershootiovershoot.

313 Controlled flight into terrain (CFIT) and loss of control in-flight (L OC-I) were identified as the other two high-
risk accident categories. These types of accidents account for a small portion of accidents in a given year but are
generally fatal and account for a large porticn of the total number of fatalities.

201 7_2019 Glﬂbal a) the three high-risk accident categeries account for 60.57 per cent of all fataliies worldwide;

fi in Morth Amercan, Central Amercan and Carbbean (NACC), the three categores accounted for
100 per cent of all fatalities;

a) runway safety was the main accident category for all the regions;
b) in Asia and Pacific regions (APAC), the three categories accounted for 87.91 per cent of fatalities;
¢) in Eastemn and Southem Africa (ESAF), 80.95 per cent of all accidents involved runway safety events,

over a third of which were fatal. Mo CFIT or LOC-] accidents were recorded in the region during the
timeframe;

d) in Eurocpean and Morth Atlantic (EUR MAT), the three categories accounted for 26.81 per cent of
fatalities; runway safety events accounted for 57.62 per cent of all accidents in the region;

Page 49
31

© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document.



.
FDA Within SMS - Safety Indicators

- EUROPEAN
COMMISSION

Brussels, 7.12.2015
COM(2013) 599 final

ANNEX 1

European Aviation Safety Agency

ANNEX

European Plan for Aviation Safety

The European Aviation Safety Programme Document
2nd edition

. 2016-2020
REFPORT TO THE EUROFPEAN PARLIAMENT AND THE COUNCII Einal
na
The European Aviarion Safety Programme
25 January 2016

Page 50
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The EASP is a programme established between the european parliament and council, the states and EASA.
The programme is in line with the ICAO annex 19.

The EASA, through this document, receives delegation to write a plan for aviation safety: the EPAS.
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2.3, Link to the Agency’s Strategic Plan

EPAS contributes to fulfilling one of the Agency's visions: The Agency works on safety, in a proactive
manner, helped by enhanced safety analysis capability. EPAS is the documented cutput of a safety risk
management process at EU level. The process is described in the second edition of the EASP and involves
all the stakeholders in the EU aviation system. This process ensures that the M5, the industry and the
Agency act on safety risks proactively, systematically and globally.

-
2.4, Link to the global aviation safety plan (GASP) ]

EPAS also takes into consideration the objectives and global accident categories identified in GASP.

In addition to the GASP objectives, ICAO has identified high-risk accident categories. These categories
were initially determined based on an analysis of accident data, for scheduled CAT operations, covering
the 2006-2011 time period. Feedback from the regional aviation safety groups (RASGs) indicates that
these priorities still applied during the development of the 2017-2019 GASP edition.

Runway safety events were identified as one of the main high-risk accident categories. Runway safety-
related events include but are not limited to: abnormal runway contact, bird strikes, ground collisions,

events related to damage from ground handling operations, REs, runway incursions (Rls), loss of control
on the ground, collision with obstacle(s), and undershoots and overshoots. These safety issues are

addressed in sections 5.1.4. Runway safety and 5.1.5. Ground safety of EPAS.

Controlled flight into terrain (CFIT) and loss of control in-flight (LOC-I) were identified as the other two

high-risk accident categories. These types of accidents account for a small portion of accidents in a given
year but are generally fatal and account for a large portion of the total number of fatalities. These safety

issues are addressed in sections Controlled flight into terrain, and Loss of control in flight of EPAS.



Presenter
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3. Strategic safety priorities — Update 2015

Issue

Driver Action area
category

. Safety management
Systemic L.
. Aviation personnel
Issues - . - - - - -
Aircraft tracking, rescue operation and accident investigations

Loss of control in-flight
Desigh and maintenance improvements
Commercial Mid-air collisions
. air transport Runway safety
Operational
. by aeroplanes  Ground safety
issues . .
Controlled flight into terrain
Fire, smoke and fumes
Helicopter operations

General Aviation

New products, systems, technologies and operations

Sl ] Regulatory and oversight considerations

issues

New business models

@ AIRBUS
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European Plan for Aviation Safety 2016—-2020

. h . S Systemic issues
SP
r:::"ﬁ Action title and objective Activity sector owner Deliverable/date
SPT.OS7 :W sion intar ALL/HF EASAFSS Report/continuous

SPT.060

Objective:

based indicators

Lack of experience on flight data monitoring- CAT

The Agency should further assess, together with MS, the benefits of FDM-based indicators for addressing national
safety priorities.

Report/2016

prmferalrtla#u:mmagumnt [ATM).

SPT.060

Lack of experience on flight data monitoring-
based indicators

Ohbjective:

The Agency should further assess, together with MS, the benefits of FDM-based indicators for addressing national
safety prionties.

CAT EAFDM Report/2016

SPT.062

comparable risk dassification of events across
the industry

objective:

ALL Hod B M3 Report/2017

Objective:

Flight data monitoring precursors of aviation @
5PT.076 . CAT
occurrences categories (LOC-1, CFIT)

The Agency should, in partnership with the industry, establish good practice that is enhancing the practical
implementation of operators’ FOM programmes.

Report/2016

Page 53

© AIRBUS S.A.S. All rights reserved. Confidential and proprietary docu

OBjective.
p di ination of inf: ion about accident reports for the benefit of the operators and other stakeholders

by distributing accident summaries with key findings and lessons learned.
Flight data monitoring precursors of awiation

SPT.O7TE f— jas | ) ) CAT ECFDM Report/2016
Ohbjective:
The Agency should, in partnership with the industry, establish good practice that is enhancing the practical
implementation of operators’ FOM programmes.
Good practices for an integration of an

SPT.O77 operator flight data menitoring programme CAT ECFDM Report/2016
with other operators’ processes
Dhbjective:

The Agency should, in partnership with the industry, establish pood practice that is enhancing the practical
implementation of operators’ FOM programmes.

. gy 2t s Gurogean Uiy

B European Aviation Safety Agency. All rights reserved. 150 5001 certified.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranetfinternet. Page 16 0f 57
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European Authorities coordination group on Flight Data Monitering (EAFDM)

Il. Standardised FDM-based indicators............cocoiiiiiiiiii i 24

1.  INDICATORS RELEVANT FOR THE PREVENTION OF RUNWAY EXCURSIOMS ..o..ooeiviersieicmaa coaessesnsemsesesssees s ssmss seesmness 23
RE.1 - High speed rejected tOke-0f ... cesie s e s es s s s s e s mme s en s pnassrms e mnnn e ne D
RE.2 - Take-off with abnormal COnfIQUITHIIN. ... o s s s s @ 7
RE.3 - Insufficient take-off PErfOrMOICE ..o e st s s st ssssnes sesssmsssns 20
RE.4 - Unstable shortly Before [anding........cceiiiseisresssemssssss s s sss s ssssssssssssssres sessssnmss sas s sn vnsssnns seasnnsssns 3
RE.5 - Abnormal attitude or bounce Ot IEmGING . ...t st ems et se s enses 33
RE.6 - Hard or heavy landing.... R .
RE.7 - Aircraft lateral dewarmns at hrgh speen‘ on rhe gmund PSSR I

RE.8 - Low remaining runway length when braking .... e
2 INm:ATunsnELEvmmﬂTHEPMﬂmMaFCDNmunFLEHTIHTuTEmwu................................................-m
CFIT.1 - (E)GPWS/TAWS Warning Trigger.... RSP URSUTSP | |
3. INDICATORS RELEVANT FOR THE PREVENTION OF LOSS OF CONTROL IN FLIGHT .. c.oooviimeiininsiinscsnssesssnsssessssmsssnssasecans 92
LGC—II-Excesswem!fuﬂrtudeurmﬂrate..................................................................................................42
LOC-1.2 - 5tall protection trigger ... PSPPSRSO |
LOC-1.3 - Excessive speed,-*’uertrcul speedfuccefemhons eeamttemarmtsceaseeesmessiseessiasesessesastnssconsnnassenece SO
mr.‘-r.d-.rnsuﬂ":crentenergynrh.rghumrude.,.,.,.....,.........,.,.,,,..,.,.........,...,,..,,.....,....,,...,..............,.....,.,.,..4?
LOC-1.5 - Low go-around oF refected IOMEING ... oo e sseesssss s ssmsssess st s sssasassssssmsssmsssessesassnas srnss 99
4.  INDICATORS RELEVANT FOR THE PREVENTION OF MID-AIR COLLISIONS ....cccvismresrmns vessssssenmsssmss smssssssssssssssssssssnssssees 1
MAC. 1 - TCASSACAS Resolution AGVISOMV ..o e sesssssssns s snsssssssssrsssssssrsssassressesesseassnssssss seses 9

EAFDM - Developing standardised FDM-based indicators (Dec. 2013) Page 1
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European Operators FDM Forum

F DA With i n S I\/I S - Safety I n d i Ca-u CONSOLIDATED PRECURSORS AND RECOMMENDATIONS FOR EOFDM WORKING

Review of Accident
Precursors

For

Loss of Control In Flight

EOFDM Working Group A

Page 55
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GRrROUP B

Based on the previous discussion the following possible precursors result as recommendation to being
monitored wsing Flight Data Monitoring Systems.

LOC categories
Precursor 1|23 |4|5 | Recommendation
Fire, smoke and fumes ® X LOCO1
Press. System Malfunction X LocCo2
Press. System Misuse X LOCO3
Reserved
High Cabin altitude X LOCOS
02 masks not used by crew X LOCDE
Supp. 02 system failure X LOCO7
CG out of limits X LOCO8
Special Operations X Locos
Incorrect performance calculation X LOC10
Overweight takeoff X LoCc11
Envelope protection systems X X LOC12
Inadequate aircraft energy X | X | X [ X |LOC13
Inadequate aircraft attitude X | X | X [ X |LOC14
Loss of lift X | X | X [ X |LOC15
FOD X LOC16
Electremagnetic Interference X LoC17
Adverse Weather X LOC18
Windshear X LocC1e
Severe turbulence X LOC20
Icing conditions X LoCc21
De-icing system failure X LoCc22
Engine failure X | X LOC23
Instrument Malfunction X | X Loc24
Structural Failure X | X Loc2s
Loss of thrust X [ X | X | LOC26
Hardware failure X Loc27
Flight control failure or ineffective X LOC28
Mismanagement of automation X | LOC29
Abnormal flight control inputs X | LOC30
Fuel exhaustion X | Loc31
Incorrect aircraft configuration X | LOC32

EXPECTED RESULT

LOCO1 Fire, smoke or fumes: Develop means to detect the presence of fire, smoke or fumes in the
cabin, cargo compartment, engines, and landing gear bay.

LOCO2 Pressurization system malfunction: Develop means to identify malfunctions of the
pressurization system which could cause crew incapacitation or discomfort. System malfunctions

EOFDM Working Group A Revision 1 —2015.12.17 Page 11
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Non Operational Indicators:

* Flight Collection Rate

e Time from occurrence to detection

 FDM coverage of safety issues identified in the SMS
* Invalid events

 Missing events

 Eftc...

KEY PERF

MONITORING PROGRAMME
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The french state safety programme SSP is called the PSE: programme de sécurité de l’état.
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Commercial air transport risk partfolio

This ie the rizk portfoiic related o commertisl sir ransport, managed by the DEAC within the framework: of the State

It iz noteworting that in e context of the State Safety Programme:

= An feamsd conseguence [FC) (in the causal ohein) is an accident in e sanes of ICAD Annex 13;

* A0 undesirsble svent (UE) i an umwanisd svert in view of T8 senioss expectsd. AN undesirsble svent may be tach-
nical, procsdursl or human

In'Me analysis modl ussd by DEAC, which iz cices To the <Dowtis- modsl, the fasred conesquencs is piaced on the night
zida, and ths undssirabie evant &t Te camins.

= ACFT DAMAGE OR ACET DAMIGE OF -
M IDENTIFICATION OF UNDESIRABLE EVENT IN-FLIGHT P08 PLIHT POB CN SROLD
UE3.1{ Non-stabilieed or non-compliant approach | | | u
UE3.2 Unusual flight attitude {pitch, bank angls, angle of attack_._) L n

Commercial air transport risk portfolio

This is the nsk portiolio related to commercial air transport, managed by the DGAC within the framework of the State
Safety Programme (SSP) and does not affect operators’ risk portfolio.

UE3.8 Rurmway incursicn * | | | | ]
UE3.S Loss of separation in flight and/or airspace infringemsant * | | | |

UE3.10 Wildlife hazard, including bird hazard | | [ | [ | ] | ]
UE3. A Ground-onboard interface failure {misundsrstanding. unsuitablity of transmitted infomation, et L L | u | n u
UE3.12 Aurcraft maintsnance svernt | | * u n ]
UE3.13 Fire/amoke in flight | | * ] | ]
UE3.14 Adrcraft system failure resulting in flight management disturbance | | * * ] L] | ]
UE3.15 Loss of cabin pressurs | | * | |

UE3.16 Aircraft damage dus o FOD | | n n ]

Page 58

CAPTIOMNE:

I ther urdesirablie et lesds 1o & signifcant incnssss in the probabity of the coourmencs of a fsansd conssquenos.
ot undesinaile event ek exnceptionslly 0 a feaned consoquenca.

Colamin - colowr code acconding o e severty of ndhidusl fesred consaquencess.
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