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procedures implementation

• Example of Hazard from the RNAV(GNSS) generic safety
assessment
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Context
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EUROPEAN AND FRENCH LAW

• European COMMISSION REGULATION No 1035/2011 requires that 
hazard identification as well as risk assessment and mitigation are 
systematically conducted for any changes to the ATM system (scope)

• ICAO Doc 9906 highlights expectations regarding safety activity related
to instrument flight procedure but remains at high level regarding the 
scope of the safety activities

• The French law (Arrêté du 4 Octobre 2017) related to the instrument
flight procedure addressed more precisely safety requirements:

• Safety assessment shall determine if the risk is acceptable

• Safety assessment is under the change manager responsibility

• Safety assessment is to be provided by the change manager 
seeking procedure approval to the French ANS.
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French ANSP (DSNA) methodology
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SCOPE OF THE PBN PROCEDURE SAFETY ASSESSMENT

Flight Inspection

GNSS Signal
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SCOPE OF THE PBN PROCEDURE SAFETY ASSESSMENT

Scope of the safety assessment : 
• ATM operational perspective (ATM)

Out of scope of the safety assessment
• Procedure design related hazard as supported by specific 

quality assurance process
• On-board related hazard as endorsed by aircraft certification 

process and airline approval.

Flight Inspection

GNSS Signal
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GENERAL DSNA SAFETY METHODOLOGY

Corrected severity?

Preliminary description of the 
change

Major change ?
Yes

Hazard/Consequence 
identification and 

severity assessment

Finalize EPIS CA

No

4, 51, 2, 3

Develop a SAFETY CASE

Air Traffic Preliminary
Safety Assessment

« EPIS CA » 

Corrected severity class
1 - Accident

2 – Serious incidents 
3 - Major incidents

4 - Significant  incidents
5 – no immediate effect on 

safety 
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RISK CLASSIFICATION SCHEME

No 
acceptable 
risk

Detailed 
safety 

case 
required
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ATM RISK ASSESSMENT AND MITIGATION

Mitigation 

means

FHA

Operational 

Hazard

PSSA

Mitigation 

means

Causes

Causes

Causes

Accident 

(CFIT…)

Increase of ATC 

pilot workload

…

Effects

Examples of hazards : 

• The aircraft significantly deviates from the RNAV trajectory

• The aircraft fails to intercept the final segment

• Several aircraft deviate from their RNAV trajectories (Loss of GNSS signal)

Concept of Operation
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Generic safety assessment 
supporting PBN and SBAS 

procedures implementation
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GENERIC VS LOCAL SAFETY ASSESSMENT

Generic DSNA PBN safety assessment materials to support local 
implementation of PBN procedures :

• Describe the change (PBN implementation of NPA, SBAS procedure, 
BaroVNAV procedure, arrival, departure )

• Summarize Assumptions, Requirements and Recommendations from 
DSNA PBN safety assessments

• Provide a list of hazards, with frequency of occurrence and severity 
proposals (based on generic assumptions)

Local safety assessment
• Created from the generic elements consolidated through local context 

like conflict with other trajectories (helicopter…) or airspaces
• Lists actions to be done by local air navigation service : ATCO training, 

operational manual update, information of local users, …

 Validation of the PBN safety assessment by local operational staff 
(controllers, pilots, procedure designers, flight inspector…) is 

necessary
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GENERIC PBN SAFETY ASSESSMENT MATERIALS

• 6 PBN DSNA generic safety assessment available

RNAV(GNSS) – LNAV, LNAV/VNAV, LPV
Radar environment

RNAV(GNSS) – LNAV, LNAV/VNAV, LPV
Non radar environment

RNAV 1  STAR & initial Approach
Radar environment

RNAV 1  STAR & initial Approach
Non radar environment

RNAV 1  SID
Radar environment

RNAV 1  SID
Non radar environment
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Example of Hazard from the 
RNAV(GNSS) safety assessment
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EXAMPLE OF GUIDANCE TO DESCRIBE THE CHANGE
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EXAMPLE OF RELEVANT ASSUMPTIONS
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EXAMPLE OF LIST OF HAZARD
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EXAMPLE OF HAZARD ASSESSMENT (2/3)

Protective 
Mitigation 
means
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EXAMPLE OF 
HAZARD 
ASSESSMENT 
(3/3)

Preventive 
Mitigation 
means



Ministère de la Transition écologique et solidaire

Direction Générale de l’Aviation Civile

ADDITIONAL SAFETY ASSURANCE MEANS

The safety is also guaranteed:

• By the process already in place in the SMS of the local entity 
responsible for the procedure implementation,

• By the monitoring of the RNAV GNSS procedure during its operational 
use

• Thanks to the realization of the Event Notification Form (ENF) enabling 
to evaluate the efficiency of mitigation means. 

• We have an expert team in place analysing all event reports and 
providing additional recommendations 
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Conclusion
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CONCLUSION

• For PBN procedures, the main changes are on-board (airborne database 
integration and pilot training) 

 To address safety on such a wide subject, it is wise to set up a working 
group to gather all expertise and work together.

• Providing generic PBN Safety assessment material is helpful for the local 
implementation as PBN is a complex subject

 Local implementation shall also be supported by local operational people 
(controller, pilot, procedure designer, flight inspection...)

• For SBAS procedures implementation , the main specific element 
regarding safety is the FAS DB.

--> National methodology to validate FAS DB and to keep FAS DB integrity 
through FAS DB publication 
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Complementary slides
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FRENCH DGAC ORGANIZATION

National 

Strategy 

and 

Regulation

ICAO

European bodies

ELABORATE 

REGULATION

OPERATE VALIDATE & 

CERTIFY

Air 

Navigation 

Service 

Provider

National

Supervisory 

Authority

DSNA

DSACMSQS : Safety Quality 

Security Mission

http://www.icao.int/index.cfm
http://www.icao.int/index.cfm
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ORIGIN OF THE GENERIC PBN MATERIALS

• In order to support the implementation of the first PBN procedures, 
first safety assessment were performed at national level

• The development of each PBN safety assessment was supported by:

• A group of PBN, procedure designer and safety experts

• The development of a generic concept of operations

• A local implementation (workshop with ATCO, pilots, procedure 
designer….)

RNAV 1  STAR/SID
2013 in  New Caledonia

LPV Approach
2008-2009 in Clermont Ferrand

RNAV 1  STAR/SID
2009 in Bordeaux/Nice

LNAV/VNAV Approach
2011 in Brest
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EXAMPLE OF 
HAZARD 
ASSESSMENT  

HAZARD 
DESCRIPTION 
AND 
RELATED 
FREQUENCY/
GRAVITY


