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ICAO PBN WORKSHOP

Beijing June 2017
Philippe NOTRY 

ENAC/ATC Training Manager

• ATC in Paris Area Control 
Center(TCL),

• ATC Trainer at ENAC: TWR/APP/ACC
(Toulouse/ France),

• ATC Training Manager at ENAC:
– In charge of 

french/egyptian/georgian/MUAC…ATCos

– Involved in PBN Training for ATCO 
(France,China, India, Egypt, Africa, 
Soudan,Mongolia, Indonesia…)

– Participation to ICAO PBN EUR TF,

– Member of French PBN Implementation 
group,

PERSONAL INFORMATIONS

1993

2001

2004..

ATC BACKGROUND
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• ATC in Paris Area Control 
Center(TCL),

• ATC Trainer at ENAC: TWR/APP/ACC
(Toulouse/ France),

• ATC Training Manager at ENAC:
– In charge of 

french/egyptian/georgian/MUAC…ATCos

– Involved in PBN Training for ATCO 
(France,China, India, Egypt, Africa, 
Soudan,Mongolia, Indonesia…)

– Participation to ICAO PBN EUR TF,

– Member of French PBN Implementation 
group,

PERSONAL INFORMATIONS

1993

2001

2004..

ATC BACKGROUND

Turn 
RIGHT..

Turn 
LEFT..

Until 2009, Expertise area as ATC Trainer:
– Air Law rules for ATC/Pilots,

• Doc 4444: PANS ATM,

• Annex II: Rules of the Air,

• Annex XI: Air Traffic Services,

– CNS Tools and Concepts for ATCos,
• A-CDM,

• CPDLC,

• TCAS,

• FUA/ ATFCM

• AMAN, DMAN, XMAN,

• SCTA, MSAW,

• ADS-C/B,

• SCTA, MTCD,

• …

PERSONAL INFORMATIONS
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« A boat doesn’t go forward if each 
one is rowing their own way »

Swahili proverb

ICAO PBN WORKSHOP

THANK YOU TO ICAO FOR INVITATION
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1. PBN and ATC
1. The Challenge: Airspace Capacity

2. Performance Based?

3. ATC: The heart of the system

2. ENAC PBN TRAINING: FRANCE AND ABROAD
1. PBN implementation in France

2. PBN Training as a necessity

3. FEEDBACK ABOUT TRAINING ISSUES
1. The Training: CHINESE AND INDONESIAN EXAMPLES

2. Case study presentation: INDIA 2010 KOCHIN

3. French examples: LFPO/ LFPG/ POINT MERGE SYSTEM

AGENDA
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WHAT IS THE CHALLENGE TODAY?

10

THE CHALLENGE

CAPACITY

DEMAND
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CAPACITY  SHORTFALLS

�Restrictions 
�Constraining Airborne 
Traffic (STAM)

OPTIMISE  UTILISATION OF 
AVAILABLE CAPACITY

� Sector Management
‐ Configuration
‐ N° of Sectors

� Civil/Military Co‐ordination
� Reduce Traffic Complexity 
� Review Capacity Value
� en‐route Holding Pattern*
� Balancing Arrival / Departure Capacity

REGULATE
THE  DEMAND

�Re‐routeing
‐ Flows
‐ Flight

�FL Management

UTILISE  OTHER

AVAILABLE  CAPACITY 

Or : “Match  capacity 
to demand”

Or : “Match demand 
to capacity”

Or : “Match demand 
to capacity with

regulations or restrictions”

How to avoid it?

THE CHALLENGE

12

Time Line

CAPACITY vs DEMAND

Airspace Concept Handbook: 

How to develop the airspace elements of an Airspace Concept in the context of 
PBN =Best Practices

STEP 1 STEP 2

THE CHALLENGE
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PBN IN THE EQUATION

ATM EQUATION?

14

ATM = ATS + ATFCM + ASM

Flight Information Service

Air Traffic Control
Flexible 
Use of 
Airspace

Airspace 
Design

PBN IN THE EQUATION
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ATM = ATS + ATFCM + ASM

Flight Information Service

Air Traffic Control
Flexible 
Use of 
Airspace

Airspace 
Design

PBN IN THE EQUATION
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ATM = ATS + ATFCM + ASM

Flight Information Service

Air Traffic Control
Flexible 
Use of 
Airspace

Airspace 
Design

CORE

PBN IN THE EQUATION
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« PBN is the cornerstone in the airspace optimization process »

« PBN is part of the solution to solve capacity issues »

PBN IN THE EQUATION

18
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NAV.SPEC. RCP RSP

Performance Based

PBN PBC PBS

Area Navigation based on:
ATS Communication  services 

and capability based on:

PERFORMANCE REQUIREMENTS

• For aircraft operating
• along ATS Routes
• On IAP*
• Or designated Airspace

• For ATS Provision
• For aircraft and Flight Operation 

• along ATS Routes
• On IAP*
• Or designated Airspace

GOLD
Definition 1-9

ATS Surveillance  services and 
capability based on:

• For ATS Provision
• For aircraft and Flight Operation 

• along ATS Routes
• On IAP*
• Or designated Airspace

AND SUPPORTED BY:

SPECIFICATION

RNAVX or RNPX
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NAV.SPEC. RCP RSP

Performance Based

PBN PBC PBS

SPECIFICATION

RNAVX or RNPX

C/N/S ARE LINKED TOGETHER WHEN DESIGNING THE AIRSPACE 

22
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PBN AND ATC

• PBN a key enabler to airspace optimization
• PBN a key enabler to ATFM implementation as ATFM is the next

challenge: 
« The best you design the airspace the best you use it »
Delays reductions:

• India:  6 ATFM Units in biggest airports linked to Central Unit in 
Delhi implementation phase

• China: ATFM centralised system on the way
• Indonesia: ATFM centralised system on the way. City pairs 

regulations for the time
• Asia/ Pacific has to cope with huge changes coming as written in the 
« Asia/Pacific seamless ATM PLAN »
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PBN AND ATC

• Route optimization
• Airspace restructuration
• Sectors capacity increase
• Delays reduction

REGIONAL VISION

REGIONAL IMPLEMENTATION 
STRATEGY

GLOBAL STRATEGYGANP

A/P RANP

A/P SEAMLESS 
ATM PLAN

PBN
‟The optimal use of appropriate PBN 
specification is a key enabler to progress 
Seamless ATM in the Asia/Pacific region.”
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PBN AND ATC

*RPK: Revenue Passenger Kilometers

= Measures of trafffic for airline flight calculated by multiplying the 
number of revenue‐paying passengers aboard by the distance traveled

2010 2030

Largest regional Market

• 2 last months PBN training: India, Indonésia, China (ICAO),

PBN TRAINING FOR ATC
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Hyderabad 04/2017
Indian CAA
• CPDLC
• A‐CDM
• AMAN‐DMAN
• ASM‐FUA 

Jakarta 05/2017
Indonesian CAA
• PBN
• A‐CDM
• AMAN‐DMAN

Makassar 05/2017
Indonesian CAA
• CPDLC
• PBN
• TBO

Lomé 06/2017???
Togo CAA
• PBN

Beijing 06/2017
ICAO
• PBN

• 2 last months PBN training: India, Indonésia, China (ICAO),

PBN TRAINING FOR ATC

30

PBN TRAINING FOR ATC
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PBN AND ATC

ATC Worls is more and more complex

ATC Training:  A Safety reason

Trafic in Europ Trafic in China

THE TRAINING: New Technologies/ New Procedures

32

1. As an ATM component,

2. In which ATCOs are involved,

How to explain PBN Concept?
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ATS
ASM

-ATC

-SAR
-Air

-Traffic

-Flow

-Management

-Air…

-…Space

-Management

ATFM

How to explain PBN Concept?

ATFMATM

-Air

-Traffic

-Services

34

C SN
Technological 

world

Operational 
world

ATM

I A

FANS GANP
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PBN Training as a key to PBN 
Implementation
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PBN IMPLEMENTATION
IN FRANCE

• 202 QFU NPA GNSS
• 150 QFU APV GNSS
• 9 QFU SBAS CAT1
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LPV IN EUROPE
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Satellite navigation  & ILS Strategy

• Building an optimized national approach and landing 
network:

“Cat I everywhere, everytime”

–This can be achieved through a mixed infrastructure: ILS and EGNOS Cat 
I

• When the ILS is out of service, or non existing over the runway in service, equipped 
airlines will benefit from an additional level of safety and airport accessibility thanks 
to EGNOS Cat I

• Users not equiped with EGNOS can access the airport, but with less performing 
operational minima

• Supports ILS reduced networks

SatNav with EGNOS supports 
France ILS CAT I rationalisation plan

About  5 M€ yearly savings
Contributes to the French 
Landing Tax reduction program

2018 : 225,50 €
2017 : 224,45 €
2016 : 227,1 €
2015 : 228,62 €
2014 : 233,23 €
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• 30 ILS now stopped 

• 6 ILS to be stopped (Poitiers/Aurillac, 
LeTouquet/Cherbourg, Lannion, Merville)
– DSNA is migrating most of these to EGNOS Cat I in 2017

• 8 ILS now transfered to the airport owner (Agen, Angers, 
Angoulême, Brive, Castres, Epinal, Rochefort, Rodez)

• 5 ILS additional transfers on‐going(Pontoise, Rouen, Caen, 
Avignon, Quimper)

• 1 ILS in stand‐by (St Nazaire)
– CATIII migration under discussion

50 ILS rationalisation status

EXPANDED SBAS GROUND 
networks
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ATC THEORICAL KNOWLEDGE 

ATS Units ATS

ACC

APP

TWR

 Control= ATC services

 Info = Flight Information 
Service

 Alerting Service

 ATAS = Air Traffic Advisory
Service

Objectives of 
ATS : 

Annex 11 /2.2 

ATC Units

Flight information 
Center

Air Traffic Services
Reporting Office

d

e

a

c

b

d

e

C
A

NCA

CT
R

CTA FIR UIR

A

 TMA
 LTA
 UTA
 OCA
 AWY

A, E F, G

Traffic 
Informatio

n / 
Separation
Regarding
VFR & IFR

Airspaces

a cb

Rules of Air Air Traffic Management

prevent collisions between aircraft;

prevent collisions between aircraft on the 
manoeuvring area and obstructions on that 
area;

expedite and maintain an orderly flow of air 
traffic;

provide advice and information useful for the 
safe and efficient conduct of flights;

notify appropriate organizations regarding 
aircraft in need of search and rescue aid, and 
assist such organizations as required.

A:Airspace
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ATC THEORICAL KNOWLEDGE 

52

PBN REFERENCE DOC.
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VOL.1 VOL.2

« Concept and implementation guidance » « Implementing RNAV and RNP Operations »

PART.A PART.B

ATTACHMENTS

A.1 A.2 A.3

PART.A PART.B

PART.C

« General » « Implementing RNAV operations »

« Implementing RNP operations »

ATTACHMENTS

A.A A.B

« The PBN Concept» « Implementation guidance»

« RNAV Systems» « Data Processes» « Certification»

« Barometric VNAV»« Aispace concept»

54
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ATC TRAINING

THEORICAL 
KNOWLEDGE

SCHOOL UNIT

PRACTICAL 
TRAINING

SCHOOL UNIT

COMPULSORY

« ON DEMAND
FOR ATC UNITS »

OPERATIONNAL SITUATIONS:
‐EMERGENCY
‐SPECIFIC PROCEDURES
‐HIGH TRAFIC LOAD…

NEW TECHNOLOGY/CONCEPT:
‐TBO
‐ATFCM/ FUA
‐PMS
‐SEQUENCING TOOL: AMAN/DMAN/XMAN

FULL 
QUALIFICATION

PBN REFRESH

56
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Get feedback!!!!!
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Get feedback from surveys

Insuffisantes
16%

Suffisantes
76%

Trop 
volumineuses

8%

Enough

Too much Not enough

Young ATCOs..

60

Get feedback

Insuffisantes
22%

Suffisantes
54%

Trop 
volumineuses

24%

Enough

Too much Not enough

Women and men with 
experience in Civil Aviation 
whose training finished     
before PBN concept...
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Get feedback

OPERATIONAL QUESTIONS…

62

THE SOLUTION:
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• Identify the needs by the RoadMap

• Adapt to the local needs,

• Answer operational issues
– Operational impact for ATC,

– Operational methods( « direct to » instructions, 
« speed » and « altitude » constraints, 
vectoring…,

– Phraseology (« Cleared RNAV Approach..)

– Contingency situations, hazards…

• Train the Trainers,

An adapted Training: Abroad

64

HOW TO TRAIN? EXAMPLES
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THE CHINESE EXAMPLE

66
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Many PBN Trainings in Tianjin in 
collaboration with CAUC

Example of PBN: IN BEIJING…
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36L

36R
O1

Independent

Parallel ILS 

Approaches

Dependent 

Parallel ILS 

Approaches

18R

18L
19

70

SID aReaNavigation

1-Radar environment

2-NAV SPEC.

3-SENSORS available
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THE INDONESIAN EXAMPLE

72

PBN IMPLEMENTATION AND IDENTIFIED ISSUES/ INDONESIA

PBN ICG/3: O3/2016
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PBN IMPLEMENTATION :
MAIN IDENTIFIED ISSUES

• Some airports, which already have PBN procedures, are still not 
being used effectively 

• Approved and published procedures are not flown by operators 
• Approved and published procedures are normally not cleared by 

ATC 

• Training local ATC´s would improve confidence on management of 
PBN traffic and provide a better perception of benefits in terms of 
workload and complexity reduction 

• Operational approvals of aircraft operators are below fleet’s 
operational capabilities 

PBN ICG/3: O3/2016

74

PBN WORKSHOP: 02/2016
INDONESIA
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FEEDBACK

ADAPT THE TRAINING TO LOCAL CONTEXT…

1. BASIC TRAINING +

2. TRAIN THE TRAINER ABOUT LOCAL CONTEXT ISSUES

76
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THE INDIAN EXAMPLE
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KOCHIN

80

CASE STUDY: KOCHIN

Context: 
• First GNSS Approach in India in collaboration with AIRBUS
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CASE STUDY: KOCHIN

PLANNING

82

CASE STUDY: KOCHIN

PILOT TRAINING IS NOT ATC TRAINING…

ATC: CONFIDENCE ISSUES
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CASE STUDY: KOCHIN

SOLUTION: A SPECIFIC ATC TRAINING

PBN ATC TRAINING BY ENAC ATC TRAINERS

CIBRW27

CI544

CI522

CI526

CI512

CI510

CI508

CI538CI540

CI506

CI518

CI516

CI514

CI504
CI502CI501

CI542

CI530

CI536

ARONACI532

CI534

TUMLA

CI524

CLC

Calicut 
CTR

CI528

CI519

CCB

Coimbatore 
CTR

Cochin CTR R-182A

D-172A

R-191A

R-191C
R-191D

R-191B
D-172B

10 NM
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CIB

CI544

CI522

CI526

CI520

CI512

CI510

CI508

CI540 CI538

CI518

CI516

CI514

CI506

CI532

CI536

CI530

CI542

CI504
CI502

CI501RW27

R-182A

R-191A

R-191B

R-191D
D-172B

D-172A

5 NM
CIA

COCHIN TWR call

Arriving aircraft pilot call

In order to simplify scenarios, ATC organism will always be called « COCHIN » 
keeping in mind that in the reality APP or TWR is in charge of the traffic.

In order to undertstand the following scenario, please 
read the explanations below
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CIBRW27

CI544

CI522

CI526

CI512

CI510

CI508

CI538CI540

CI506

CI518

CI516

CI514

CI504
CI502CI501

CI542

CI530

CI536

ARONACI532

CI534

TUMLA

CI524

CLC

Calicut 
CTR

CI528

CI519

CCB

Coimbatore 
CTR

Cochin CTR R-182A

D-172A

R-191A

R-191C
R-191D

R-191B
D-172B

Indigo 123, Cochin, cleared CCB B CI516 
RNAV approach runway 27 QNH 1011, 

report CI516

Jet Lite 02, Cochin, CLC RNAV arrival, 
descend 9000ft QNH 1011, hold at CI520 

EAT 57, time check 53

Kingfisher 54, Cochin, TUMLA RNAV 
arrival, hold at CI530 , EAT 08, time 

check 57

FAF RATE : 6 minutes

05:5605:5706:0006:06

Cochin, Indigo 123, passing CI516Cochin, Indigo 123, CCB B RNAV arrival, 
descending 10000ft to CI516. 
Estimating CI516 at 0556

Jet Lite 02, Cochin, cleared CI520 RNAV 
approach runway 27 QNH 1011, report 

CI502

Cochin, Jet Lite 02, passing CI502

88

WHY TRAINING?

TO IMPROVE CONFIDENCE
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FEEDBACK

CONFIDENCE IN TRAINERS IS ESSENTIAL…
ATC Trainers
•ATC Reluctance to change,
•Pilot needs are not ATC needs in term of Training,
•For ATC:

• Explain limitations, hazards,
• Explain contingency procedures,
• Explain IAP ICAO Classification: PA‐NPA‐APV
• Explain the coming changes: arrival sequence, FAF Rate,…
• Adapt to local constraints,
• Train the Trainers

90

1. PBN and ATC
1. The Challenge: Airspace Capacity

2. Performance Based?

3. ATC: The heart of the system

2. ENAC PBN TRAINING: FRANCE AND ABROAD
1. PBN implementation in France

2. PBN Training as a necessity

3. FEEDBACK ABOUT TRAINING ISSUES
1. The Training: CHINESE AND INDONESIAN EXAMPLES

2. Case study presentation: INDIA 2010 KOCHIN

3. French examples: LFPO/ LFPG/ POINT MERGE SYSTEM

AGENDA
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1. PBN and ATC
1. The Challenge: Airspace Capacity

2. Performance Based?

3. ATC: The heart of the system

2. ENAC PBN TRAINING: FRANCE AND ABROAD
1. PBN implementation in France

2. PBN Training as a necessity

3. FEEDBACK ABOUT TRAINING ISSUES
1. The Training: CHINESE AND INDONESIAN EXAMPLES

2. Case study presentation: INDIA 2010 KOCHIN

3. French examples: LFPO/ LFPG/ POINT MERGE SYSTEM

AGENDA
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THE FRENCH EXAMPLE
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LFPO: ORLY

LFPO: RNAV APPROACH TO ILS
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CASE STUDY: LFPO

RNAV 1
Available sensors: 
GNSS/ DME‐DME

LO

TO ILS FINAL

RNAV APPROACH LEADING TO 
CONVENTIONAL FINAL ILS TYPE

« Cleared ODILO 1A for ILS Approach
RWY… »

96

LFPO: ORLY

ILS BUT ALSO:



09/06/2017

49

97

CASE STUDY: LFPO

RNP APCH
Available sensor: GNSS only

RNP APCH LEADING TO 
‐LPV  

LNAV‐VNAV
‐LNAV

98

FEEDBACK

MIXED PROCEDURES ARE POSSIBLE: 
RNAV Approach leading to ILS final…

Phraseology to be explained to ATC
Discuss the different cases
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LFPG: ROISSY

LFPG: LPV 200 ft = CAT I PA
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LFPG OPERATIONS
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LFPG EXPERIMENTATION

WHY?
To promote RNAV APP
To train ATC in case of ILS failure

WHERE?
Southern RWY

WHEN?
Every Friday afternoon 13.30/17.00 Local time

CONDITIONS?
Ceiling>=500ft    
Visibility>=1000m
No storm/ No deviation from tracks ( CB cells…)

SOUTHERN ILS IS MANUALLY STOPPED

ILS

LNAV‐VNAV
Or LPV

LFPG EXPERIMENTATION
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LFPG EXPERIMENTATION

WHY?
To promote RNAV APP
To train ATC in case of ILS failure

WHERE?
Southern RWY

WHEN?
Every Friday afternoon 13.30/17.00 Local time

CONDITIONS?
Ceiling>=500ft    
Visibility>=1000m
No storm/ No deviation from tracks ( CB cells…)

ILS

LNAV‐VNAV
Or LPV

106

LFPG EXPERIMENTATION

ATIS?
Specific message

« This is information A recorded
at…caution parallel RNAV final on 
progress, LNAV minima impossible, 
inform Approach on 1st contact if non 
LNAV‐VNAV capable »
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CASE STUDY: LFPG

RNP APCH LEADING TO 
‐LPV 200 

LNAV‐VNAV
‐LNAV

108

LFPG EXPERIMENTATION

LNAV‐VNAV/ LPV/ ILS ?
 Non RNAV southern traffic are rerouted on the northern RWY

Southern traffic : NON LNAV‐VNAV or LPV  capable Northern ILS

Southern traffic:  RNAV LNAV‐VNAV or LPV capable

Northern traffic on ILS

ILS

RNAVRNAV

RNAVLPV LNAV‐VNAV

CAPACITY IS MAINTAINED: 
PARALLEL INDEPENDENT APPROACH

3 Nm
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LFPG EXPERIMENTATION

RADAR VECTORING PHRASEOLOGY?
1/ Before IAF

« ACA870, cleared MOPAR 3W approach, 
radar RNAV 26L »

LFPG EXPERIMENTATION

RADAR VECTORING PHRASEOLOGY?
2/  For vectoring

«ACA 870, turn right heading 300, 
intercept final approach course RWY 
26L »
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LFPG EXPERIMENTATION

RADAR VECTORING PHRASEOLOGY?
3/  Final clearance

«ACA 870, cleared RNAV final Rwy
26L » »

LFPG EXPERIMENTATION

HOW TO KNOW RNAV CAPABILITY ?
 Flight Plan not accurate enough
 Developpement of local tool

• Based on ATC feedback
• Put « V » on strip for RNAV
• In case of doubt:
« ACA870, are you able RNAV final 08R with LNAV VNAV minima ? »

ENTER CALLSIGN
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LFPG EXPERIMENTATION

HOW TO KNOW RNAV CAPABILITY ?
 Flight Plan not accurate enough
 Developpement of local tool

ENTER CALLSIGN

AMAN LOCAL TOOL

LFPG EXPERIMENTATION

RNAV VECTORING PHRASEOLOGY ?
 « KLM 234, turn left heading 300, intercept final approach course 27L »
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FEEDBACK

IDENTIFY FLEET CAPABILITY…
Example LFPG

116

PARIS ACC
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But also in Paris ACC: PMS

• Merge Point + Use of sequencing legs ( equidistant from this point) 
• In order to sequence aircrafts

PMS A SOLUTION
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Merge point

Sequencing legs
vertically separated and at constant distance

1-Direct-to

Extensive use of FMS lateral guidance

Embedded continuous descent approach

3-Speed control

2-Descent

Waypoint

Runway

Aircrafts follow the legs

Blue purple

NO MORE HEADINGS

PMS PRINCIPLE

Paris ACC
CRNA/Nord ‐ Athis‐Mons

Marseille ACC
CRNA/Sud‐Est ‐ Aix‐en‐Provence

Brest ACC 
CRNA/Ouest – Loperhet

Bordeaux ACC
CRNA/Sud‐Ouest – Mérignac

Reims ACC
CRNA/Est – Reims
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Paris area ATC organization

PARIS ACC

LFPO APP

LFPG APP
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LFPG

S3 ACC3 45 
aicraft/hour

S2
ACC 2 45 
aicraft/hour

S1 ACC1 45 
aicraft/hour

S4 ACC4 45 
aicraft/hour

Capacity Issue…

OKIPA

LORNI/VEBEKMOPAR/MOBRO

BANOX

TE SECTORTP SECTOR

RT SECTOR AR SECTOR

• How did it work in Paris extended TMA before November 2013 
(Radar environment)?

• Sequencing using 3 Instructions/ Clairances:

1. Heading: Radar Vectoring

2. Flight Level/ Altitude

3. Speed Restriction

« Speedbird 243, turn left 
heading 240, continue 
descent  6000’ QNH 1023, 
reduce speed 220 Kts »

Application to Extended TMA: Paris TMA

Application to Extended TMA: Paris 
TMA
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IAF:LORTA

ARRIVAL FLOW

ARRIVAL FLOW

TE…

TE during simulations…
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PARIS TMA

• Variants in terms of
– design and dimensions 
– operating method

• To gain more feedback

AP

TP TE

NW

NE

EXPERIMENTAL STEP 1
IMPLEMENTATION: 
Dec 2013…

EXPERIMENTAL STEP 2

PARIS 
PROPOSALS

Runway Timeline

North‐West

blue

MOPAR et MOBRO

North‐east

Orange

LORNI et VEBEK

South‐West

Green

BANOX

South‐east

pink

OKIPA

First Letter of 
Metering Fix
involved

Flight Tag

delay
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Sequencing in Terminal sectors with (TP) and
without (TE) Merge Point

 Reduction of workload and communication

 More optimized descent profiles

 Coupled with an AMAN

 Optimal for tactical  flow management

North RWY South RWY

TE
TP

130

FEEDBACK

PBN IS JUST A BEGINNING…
Develop new RNAV procedures
Train En‐Route ATC on PBN ALSO!
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ATC PBN TRAINING

THANK YOUR FOR ATTENTION
Philippe NOTRY 

philippe.notry@enac.fr

ENAC/ATC Training Manager/ ENAC PBN Referent for ATC Training


