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Presenter
Presentation Notes
What does SMS stand for ? 
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Presenter
Presentation Notes
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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ICAO defines SMS Standards 
in 

ANNEX 19 Safety Management 

Presenter
Presentation Notes
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
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ICAO provides SMS guidance  
in the 

Safety Management Manual (SMM) 
Doc 9859 3rd Edition 

Presenter
Presentation Notes
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 

Presenter
Presentation Notes
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 Identification 
• Safety Risk Assessment 
• Mitigation 

Presenter
Presentation Notes
The second one is the Safety risk management including:
Hazard Identification
Safety Risk Assessment
Mitigation
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Safety  
Assurance 

• Safety Performance monitoring and measurement 
• The management of change 
• Continuous improvement of the SMS 

Presenter
Presentation Notes
 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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Safety  
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• Training and Education 
• Safety Communication 

Presenter
Presentation Notes
 And the last one is the safety promotion including :
Training and Education
Safety Communication
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Safety  
Assurance 

Safety  
Promotion 

Presenter
Presentation Notes
 These 4 pillars constitute the framework of the SMS.
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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 / 1st Ed 2014 
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Presenter
Presentation Notes
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 identification of 

hazards ». 

 
« an FDAP is an effective tool for the safety assurance 

component of air operators ». 

 
 
 

Presenter
Presentation Notes
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 
Identify potential and actual hazards in operating 

procedures, fleets, aerodromes, ATC procedures, etc… 
Identify trends 
Monitor the corrective actions effectiveness 

Provide data to conduct cost-benefit analysis 

Optimize training procedures 

Provide actual performance measurement for 
risk management purpose». 

 

Presenter
Presentation Notes
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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Safety  
Assurance 
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Promotion 

Presenter
Presentation Notes
So within the SMS an FDAP is part of the safety risk management and of the safety assurance.
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Safety  
Assurance 

Safety  
Promotion 

Presenter
Presentation Notes
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 3rd version) 
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“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 3rd version) 

 

Safety 
 

Presenter
Presentation Notes
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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“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 3rd version) 

Hazard 
 

Presenter
Presentation Notes
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.
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“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 3rd version) 

Safety Risk 
 

Presenter
Presentation Notes
“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 is the Hazard? 
 Traffic on the road to be crossed 
 
What is the Risk? 
 To be hit by a car 
 
 

 
 

Presenter
Presentation Notes
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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Presenter
Presentation Notes
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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Presenter
Presentation Notes
Let’s focus on the hazards identification
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Hazards Identification ? 

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

 

 

How to Identify Hazards ? 

By collecting and analysing data 

Presenter
Presentation Notes
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 
• Accident reports 
• Incident reports 
• MOR 

 
Proactive Method 

• Surveys 
• Audits 
• Volontary hazard reporting 
• Flight Data Analysis 

ICAO (FDAP doc 10000) 
Predictive Method 

• Flight Data Analysis 
• Direct Observation Systems 

ICAO (SMM 3rd version) 
 

Presenter
Presentation Notes
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
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FDA provides a systematic tool for the proactive & 
predictive identification of hazards 
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Presenter
Presentation Notes
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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Presenter
Presentation Notes
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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By assessing for each hazards 

The severity of the potential outcomes 

The probability that they will occur 

 

How to assess the risk ? 

Presenter
Presentation Notes
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 
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Assessing the Probability 

Presenter
Presentation Notes
For the probability we have to take into acount the existing defenses.
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Probability X Severity = Safety Risk Index 
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Safety Risk Index Tolerability 
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Safety Risk Index Tolerability 

As 
Low  
As  
Reasonably 
Practicable 
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Risk 
Probability 

Risk Severity 
Catastrophic Hazardous Major Minor Negligible 

A B C D E 
Frequent 5 5A 5B 5C 5D 5E 

Occasionnal 4 4A 4B 4C 4D 4E 
Remote 3 3A 3B 3C 3D 3E 

Improbable 2 2A 2B 2C 2D 2E 
Extremely  

Improbable 1 1A 1B 1C 1D 1E 

Presenter
Presentation Notes
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 
Catastrophic Hazardous Major Minor Negligible 

A B C D E 
Frequent 5 5A 5B 5C 5D 5E 

Occasionnal 4 4A 4B 4C 4D 4E 
Remote 3 3A 3B 3C 3D 3E 

Improbable 2 2A 2B 2C 2D 2E 
Extremely  

Improbable 1 1A 1B 1C 1D 1E 

Presenter
Presentation Notes
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




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

FDA Within SMS - Safety Risk Management 

Page 35 

“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) 

What does FDA monitor? 
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 EVENT programming is based on two basic attributes 
Magnitude and Duration 
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FDA Within SMS - Safety Risk Management 
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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? 

Risk Assessment requires Human analysis 

Presenter
Presentation Notes
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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Safety Issue  

FDA helps at measuring Risk Exposure 
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Mitigation 
= 

Remedial Actions 
to maintain an acceptable level of Safety 

Safety Action Group (SAG) 

Operational Managers 

Safety Review Board (SRB) 

Prevention Protection 

Presenter
Presentation Notes
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) 

Presenter
Presentation Notes
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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Safety  
Assurance 

Safety  
Promotion 

Presenter
Presentation Notes
So what is the place of the FDAP within the Safety Assurance.
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« 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 ». 
 

Safety Assurance 
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 Monitor known safety risk 

 Detect emerging safety risks 

 Identify 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. 

Safety Performance Indicators 

Presenter
Presentation Notes
Number of accidents
Number of serious incidents
Number of incidents
Number of MOR (Mandatory Occurrence Report)
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What kind of indicators ? 

Presenter
Presentation Notes
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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Presenter
Presentation Notes
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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Presenter
Presentation Notes
The APAS is in line with the GASP.
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Review of Accident 
Precursors 

 
For 

 
Loss of Control In Flight 

 
 
 
 

 
EOFDM Working Group A 
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Non Operational Indicators: 
 

• Flight Collection Rate 
• Time from occurrence to detection 
• FDM coverage of safety issues identified in the SMS 
• Invalid events 
• Missing events 
• Etc… 
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Presenter
Presentation Notes
The french state safety programme SSP is called the PSE: programme de sécurité de l’état.
This programme is in line with the european Aviation safety programme EASP.
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