sesar’

JOINT UNDERTAKING

HERON
Final Dissemination Event

SESAR 3 JU Programme Mana@amnurUygur
CINEAOfficer. Bertrand Jolas
Brussels, EUROCONTR4{&adquarters 28November2025

***. | Co-funded by

EUROPEAN PARTNERSHIP *...* | the European Union




Agenda

9:30-10:00: Welcome Coffee

10:0010:15:Keynoteand Welcome Speech

A AndreasBoschenExecutive Director (SESAR Joimertaking

A Benjamin Tessier, HERON Project Coordinator (Airbus)

10:1511:00: Session 4dIntegrated4D Trajectoriesand ADSC Common Services

A ACSlevelopmentand service, Petdrubrani(ESSP), Giulio Tillio (Airtel ATN), JeaBoucquey(EUROCONTROL)
A ArrivalFlow Management andre-sequencingupportedby ADSC, PatriclBoulet(DSNA)

A Greenerdescentfrom TODsupportedby ADSC, PatriciBoulet(DSNA)

A Opticlimh PatrickBoulet(DSNA)

11:0011:15: Coffee Break

11:15 12:30: Session 2Green Surface Operations Management

A Optimizing Single Engiff@xiingpracticeat Paris Orhairport, Arthur Chevrollie{ADP)

A Optimizing Single Engif@xiing Advanced AMM, Giusepllirone(AFR)

A Automatingaircraft parkingoperationsat Paris Orhairport, LauraTaurand(ADP)

A Al onaircraftstandat Paris Orlyairport, LauraTaurand(ADP)

A Engineoff taxiingwith Taxitowat AMS, JeroedaartsveldKLM), Florian Schneider (SNBV)
12:3013:15: Marketplace and Networking

13:15—14:Oq Lunch Break

q p S a r CEl Co-funded by

the European Union
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Agenda

14:00-15:15: Session 30ptimisedApproaches

A Reducedseparationbasedon localRunwayOccupancylimeCharacterisatiofROCAT) in Istanbairport (LTFM),
AndresGortazarnlGA)

A RNPAR in St Nazaire and Calvi, Mario Pavon (Airbus)

A Optimizedflight trajectories shorterflight planningdistancefor EDDB, EDDN, EDDS, EDDH, Matthias Hark and Rol
Winker(DFS)KaiBinnewieqLufthansa)

A DescentProfile Optimization(DPO), Loui€hegebidarand JearNicot (Airbus)

A IncreasedSecond GlidSlopetrials at EBBR Kseniiakozhevnikovgskeye3

A ORD AWALONDptimisedRunwayDelivery orFinalApproachfor WarsawChopin Airport, PiotBratekand Andrzej
StachlewskiPANSA)

15:1515:30: Coffee Break
15:30:15:45: Session 4improved TrajectoryPlanning

A Dynamic RAD, Giuseppe Acampora (EUROCONTROL)
A Flight PlarReroutingnotificationimprovements Giuseppe Acampora (EUROCONTROL)

15:4516:30: Marketplace and Networking
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Keynote speech by Andreas Boschen
Executive Director, SESAR Joint Undertaking
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Welcome speech by Benjamin Tessier
HERON Project Coordinator, AIRBUS
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Highly efficient green operations

© Nrbis 2022 Ml rights ressrved. Conomt design by Mult Media S3udo 2022009, Photos by Getty Images.
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HERON

Trajectory Based Operations : Top of Descent optimisation,
Continuous descent, arrival flow management optimisation

Green Surface Operations Management :
Single Engine Taxiing, Taxitow, Turnaround

In the ai
time optimisation Ao as
q Optimised Approaches : Increased glide
ADS-C Common Services - Comm / datalink ( S slope, Runway Occupancy time, Optimised
infrastructure & services \J Runway Delivery,
Trajectory Planning Improvement, Airspace @ On the ground Take-off
redesign using data analytics and landing
& >
s& Green Surface

¥‘ Operations Management
sesar [ e
LA the European Union
JOINT UNDERTAKING
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SESSION 1

Integrated 4D Trajectories&
ADSC Common Services
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AC3Slevelopmentand service

PeterLubrani(ESSP), Giulio Dillio (Airtel ATN), Jean
Boucquey(EUROCONTROL)
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HERON Agend

A Background

A Scope & Goal

A ACS Development, deployment and Service provision
A Main Achievements

A Conclusions
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HERON Air-Ground Integration & Autonomy
ADSC EPP

A Automatic dependent surveillaneeContract (ADE) enables aircraft tautomatically transferaccurate
trajectory information from the flight management system to the ground, known asdRk&ended projected
profile (EPF.

ADSC Common Service (ACS)

A Establisheghe contractsCollectsthe ADSC EPP messages from aircraft &edlistributesthem to the users
on the ground (Machine to machine interface, Direct integration of digital data, Automation);

A CP1 (IR EU No. 2021/166) mandates sharing / distribution of2Ad3$a on the ground for ANSPs and NM
(AF6 Family 6.3.1).

Development Projectg.esniure

|9 w h dbjéctive: to develop further and validate the ACS.
A DIGITS, ADSCENSHhe HEROroject andESMA

Co-funded by
the European Union
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HERON ADSC Common Service

A ADSC Common Service (ACS)
A Establishes and maintains an AEISconnectiorwith aircraft as early and as long as possible

A Assumes responsibility for collectingD SC data from airborne users ’+ ")' X

ATS B2

— Standard

Com.

A Allows forone single Logomnd Distributesthis data to entitled ground users via SWIM
A SupportsTrajectory Based Operations (TBO)

A Main overall goals & benefits
A Reduce ATMetwork load (avoiding duplication on the A/G link) té ADS-C Common Service

Pubhcatlon

A Less complexity for client&wer costs
AMQPs,

ALLI!'& ( HTTPs,

IR R xwmL

A Supportshigh number of clientd ground users
AAssumptions Eé @ @ @

A Operational need (for ANSPs and other ustrskceive ADSC data beyond their area of interest ACS users

A Improve ADSC data access and fastdeployment

A Multiple userswith simultaneous interest in ABS data for the same flight

A Standard ADE contractscover most user needs

sesar’
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A Average flights x day (all ECATH0/300

A Average waypoints: 45

A Maximum waypoints: 94

A Fleet: 103 a/c (flying max 87)

Around 25 flights are active right now

3 %;.
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N
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HERON ¢CM Service+ ADSC Common Service

ACS Users
ANSP ’ {incl. Military.
S AUs)

~ ANSP
ACS entry

ADS-C Common Service (ACS)

DATA PROVIDED Network
BY Manager

(FLIGHT DATA (NM)
SERVICE B2B)

<

Logon
Service (LS)

” service Data Access
\mm Sots Control

LOF / NAN
G ACC

\ e - .
INITIAL FPL / eFPL s \n
Co-funded by

the European Union Image from EUROCONTROL Spec|192
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HERON LACS Development, Deployment and Servic

PJ31/DIGIT|S

PJ38/
ADSCENSIO ESSP

ENAV ESSP ESSENAV

”

LENGL

N

[ e
=\eY ENG2 ENG3 ACS
AENG1 AENG1 AENG2

AIRTEL

OPERATIONAL

HERON JUN. 24
START
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OPERATIONAL

Trials/SWIM ' opERATIONAL

OCT. 24
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. OFF AC&nav)
. Active AC%ssp)

8 AUtO|Og0n(EurocontroI/EIH)
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HERON CM Logons
CM Logon IS required _,h

to es Contracts S Q@ /a [23z2Y b ! & Lontracts
[ a [ 2ypul Ol m Q@ ! & {Messages

la [232Yy @
LACS Prototype

Two CM Logons (CPDLC + ACS)
A Crew overload

AUTOLOGO

Function
HERON (& PJ38) Solution

Swim I/F
A The AUTOLOGON function. EIH —

CtAaIKG OGAGIGA2Y Lm
ESSP M { dzo & ONA LJG A 2
- ADSC Messages (reports)

LACS Deployment

A Central Logon Server @ European Level > Request/Reply (Whght)

demand contracts

Prototype Users itatus

TransmonA See OEP 12.2 Guidance _ IT7\

ses a r e AIRFRANCE # @

e o e BRITISH AIRWAYS
JOINT UNDERTAKING the European Unlonl____ \savia lBER|A’ erSELE:!:.': :" ﬂsw
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HERON ACS achievements

A

A

A
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Developed, tested and operated 2 CMS & 3 ACS prototypes according to the specifications (EUROCONTORL
SPET92/193);

Duringthe HERONproject the number of operational/connectedACSevolvedfrom 3 to 1 with a backup,in line with the
aimto createa CommonEuropeanService

Demonstratedthe Logon Service(CMS)Capabilities DLIC(initiation, contact), Logon Serviceand Logon Information
Management(logonviacontact)

Demonstratedthe ADSC Data collection Capability 53K flights (approx); 3M ADSC reports were collectedfrom the
start of the projectto dateinvolving 10airlines, 103a/c andan averageof 180to 350daily flights.

Demonstratedhe ADSCDatareal time distribution via SWIMto its users(Enaird Cridg ENAVDSNADFSNM) andthe
benefit of operationalexerciseperformedin Work Package.

Provideda pre-operationalserviceto the HERONbartners

Demonstratedreakltime monitoring of the foreseen LACSservice and insightsinto the operation of sucha service
providinga preliminaryplanfor serviceprovision

AchievedTRIB
Clearlydemonstratedthat LAC Supportsthe functionalitiesrequiredby CPL ARG

Co-funded by
the European Union

: : o 19
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HERON Conclusions and Recommendations

7.
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Theresultsobtainedin this demonstrationexerciseare consideredrepresentative givenits verylargescopein time and
geographicakxtension Furthermore,it hasbeenconductedwith realoperations

TheHERONMroject hasallowedfor a significantamount of datato be collectedand serviceprovisionto be monitored,
underscoringthe scalabilityof the ACSand its coveragewithin the ECACegion.

TheHERONMNroject andthe ACSservicehasallowedall the involvedstakeholderdo get acquaintedand familiarise with
the concept the data, the proceduresandthe AD SCapplication

The AUTOLOGONprovided by EIH) a usefulfunctionality allowing a transparentand automizedconnectionbetween
the a/c andthe HEROMCSallowingfor moreflights,thusdata, to be capturedandanalysed

The HERONsWR.5 partners during the developmentand deployment of the prototype proactively implemented
servicemonitoring, stakeholdercoordinationand safeguardge.g. DPMG#.7 16.10.24 ITEMGi).

R - AcknowledgingPre-Operational Status a continuously running pre-OPSLACS supports the European ANSPsin
fulfilling the CAL mandate.

R- CMLogonsharing ANSPshouldbe encouragedo shareCM Logoninformationwith the CMSLogonService)

Co-funded by
the European Union

[HERON Final Dissemination Eve2t Novembe2025]
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HERON

. HERON A

SWP2.5 LeadefESSPPeter.lubrani@essgas.eu DFShendrik.oberheid@dfs.de;

Airtel: giulio.ditilio@airtetatn.com emin.yurtsever@dfs.de
EUROCONTRG&an.boucquey@eurocontrol.int ENAVmichele.raimondo.1@enav.it

sWP2.5 Partnerd£SSP, DFS, Airtel, Eurocontrol, EEA&iréCrida, DSNA, AirFrance, NATS /

N
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Integrated 4D for Green Trajectories

PatrickBoulet (DSNA)
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HERON Integrated 4D for Green Trajectories

Arrival Flow Management and prasequencing supported by ARDS
DSNA

Greener descents from TOD supported by ADS
DSNA & ENAV

Optimized Climbs / Paris departures
Air-France & Transavia France

@S

Cruise Speed Measures to Reduce bunch in arrival sequence

Optimised Initial Descent Profi*es

Climb Optimizatio

o |

-

Co-funded by
the European Union
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WhatisADSC?

Automatic Dependant Flight Data (ADS reports)
Qurvelillance- Contract continuously recomputed and
Realtime data exchange downlinked

between aircraft and air “%
traffic control ground system

sesar’
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HERON Absc Data Description

Uplink: contract request

Mandatory data

From an ATC Center to a connected group

aircraft, three different contract types
A Periodic contract .
A On Event contract
A On Demand

Co.

Optional data
groups:

To be selected by
ground system when
establishing ADS-C
contract with the aircraft

i . VDL2
ATC \ /17 Antenna
F\ \\ 4 /
N N / /
NN 7,
NN ‘7,

Co-funded by
the European Union

ATN B2 Network
TOA: Time of Arrival
[HERON Final Dissemination Eve2t Novembe2025]
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RTA: Requested Time of Arrival

Downlink: ADS -C report

[ ‘ Basic Group

Projected Profile

Ground Vector

Air Vector
Meteorological Information

* Extended Projected Profile
‘ Speed Schedule
* TOA Range

RTA status data

Data based on FMS predictions

*Data based on current aircraft status




H E R O N ADSC report

A Data related to ACTIVE and NEXT waypojnts

Ii ]
‘ Basic Group
in flight plan

L‘\_\j ~ Projected Profile A  LAT/LONG A Name

A Predicted Altitude A ETA
|
Ground Vector PRTT— —
A  Wind Direction

L A Heading

| Air Vector ——] A Airspeed
A VerticalRate Computation Date/Time

A  Computation Date/Time

A
- : A Current Gross Mass
| Meteoro!oglcal A Trajectory Intent Status
Information A Lateral Flight Managed”® ?rﬁse('j\AMr?nag;j
_ A Vertical Flight Managedo’ Ime Manage
‘ . Extended Projected A Data for up to 128 waypoints and pseudwaypoint
Profile A LAT/LONG A Vertical Type
VL“’ A Predicted AltitudeA Lateral Type
! Altitude Constraint
A TOA Rangs A Name A i
‘ ~ RTA status data =] A RTAStatus A ETA A Speed Constraint
A A Predicted Speed A Time Constraint
S e S Co-funded by 4 ,‘-" Data based owgurrent aircraft statu

the European Union
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Arrival Flow Management and pre

sequencing supported by ARG
PatrickBoulet (DSNA)
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HERON Integrated 4D for Green Trajectories

Arrival Flow Management and preequencing

supported by ADSC
DSNA

Cruise Speed Measures to Reduce bunch in arrival sequence

cuise BB | ]
 Descent |
Supported by ADS.¢

Co-funded by
the European Union

sesar’

JOINT UNDERTAKING

28

[HERON Final Dissemination Eve2t Novembe2025]




H E RO N Extended AMAN supported by ADS
Scope and Goal

o

AArrival Manager (AMAN) provides =
arrival sequence &WIth aircraft
allocated delays) to controllers

A2019xStreamLINR2 2 SO0 6 &
porder SESAR trials for_.enhanced . |
- NNAN It e v 02 S Nb
AMAN deployment in different ¢
ocations In Europe |
A Zurich

A ParisOrly

A Gatwick

2
e
ABunches resolution by Flow ,\
j

Manager

sesar’
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H E RO N Extended AMAN supported by ADS
Scope and Goal T Lo

de-S: 39348E
General Information -
Flight & ATC_ACTIVATED
o N  Aiborne Status  AIRBORNE
xStreammprovement
E 10:35:42

Terminal / Apron OR3 / A52

MAESTRO AXP

Paris Orly and CDG arrivals

ADSC EPP datdisplayed toFlow
Manager:

A Ground(NM) andair (EP time
estimates

A Min and Max feasible speed

NIMER 0DILO  LFPOO7
ETA 101143 10:23:32  10:40:30
STA 10:17:16  10:34.05 10:53:568
Delay 6 1 13

--------------------------
"y

- m0.76/340

A Initial descent speed + cruise N M

speed at TOD allow Flow Manager o e
to assess aircraftost Index o wam a nn
2 = |3
S e S a r Co-funded by _ ::[o; -
JOINT UNDERTAKING the European Union PO 1 10:36 10:34 3(
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H E RO N Extended AMAN supported by ADS
Conclusions and Recommendations

AThe ADE data have a high added value for Flow
Managers to set up Extended AMAN measures to arrival
traffic

AUsual Extended AMAN benefits are reinforced
A Capacity
A By reducing complexity in Extendd@MA/TMA

A Fuel benefits, environment
A By reducing vectoring needs

ANo quantitative measures: the impact is not yet
measurable, as too few aircraft are equipped and
connected to ACS.

BRI Co-funded by
L the European Union

sesar’
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Greener descents from TOD supported by ADS
PatrickBoulet (DSNA)
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HERON Greener descents from TOD su
by ADSC

pported

DSNA & ENAV

Greener descents from TOD supported by AD

_ Optimised Initial Descent Profil

eS

N Co-funded by
i the European Union

sesar’
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HE RO I\l Greener descents from TOD supported by-8DS
Scope and Goal

AFocus: end of cruise / beginning of descent phase

A Airspaces selection (flows, waypoints) where desagtimisation
could be possible using ABESEPFFop Of Descent (TO[D)formatlon

AParis and Marseille ACCs = | o

———.
Cruise | Benefit \\
W
e P Jse of TOD
o i ]

~

Altitude constraint \\

fnr tha tranele ~

' the transfer Clearance for ~

. ~
mitsdl descent .
s
Current trajectory (less optimised)
w— = Altitude constraint & Use of TOD (Benefit 1)
SRl Co-funded by Altitude constraint relaxed (Benefit 2) (*)
the European Union

== == = Altitude constraint relaxed & Use of TOD (Benefit 3) 34
[HERON Final Dissemination Eve2t Novembe2025]
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H E RO N Greener descents from TOD supported by-8DS
Working Method

Flight integration
Planner:
- Entrance/exit conditions check
- ADSC TOD validity assessment: air/ground FL constraints consistency
- If optimisation situation, coordinate with next sector for a later descent

Flight management
Executive
- Remind FL constraints if air/ground non consistent
- ADSC TOD info to impact decision about descent
A"When ready descent"
AOr classic descent clearance close to the TOD

Co-funded by
the European Union

sesar’
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Greener descents from TOD supported by-8DS

Working Method

Flight integration
Planner
- Entrance/exit conditions check Yielr e
- Air/ground FL constraints consistency (ADS
TOD validity assessment)
- If optimisation situation, coordinate with

10:27:39 |

next sector for a later descent Voo
EW| FL46
. TVF37HQ |205kts
Flight management MIN FL40
Executive B 572 L bl

FL100

- If air/ground non consistent remind FL

/L cac| 250kts

constraints which will a%I:)Iy AT FL10O
- Once valid ADS TOD descent clearance -1
A"When ready descent" 10:00:52
1 ‘MRS AFR2GJL FL2801
AOr classic descent clearance close to t o S TVEBGUF — aoos
TOD

Co-funded by
the European Union
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H E R O N Greener descents from

OD supported by-BDS

What Went Welt What Went Not so Well

ALive trials in Pari&CC (SW arrivals to Orly CDG) and in Marseiig
(North arrivals to Marseille) during Maljune 2025

AADSC EPHop Of Descent consideratiois only efficient immedium to

low traffic level

AAnticipated descent is often requested by pilots for Marseille arrivals

AlIn good visibility situation pilots expect visual approach clearance
A shorter trajectory than procedural approach (time and fuel savings)

ATo come next: Reims ACC and Brussels Airline (Lufthansa Group) to
setup new trials for Brussels arrivals during winter 2Q@226

BRI Co-funded by
L the European Union

sesar’
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ADSC TOD use during winter season (lower traffic)

[HERON Final Dissemination Eve2t Novembe2025]
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Opticlimb
PatrickBoulet (DSNA)
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HERON Integrated 4D for Green Trajectories

Optimized Climbs / Paris
departures
Air-France & Transavia Franee

NN Co-funded by

sesar’

JOINT UNDERTAKING

4 the European Union
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HERON gP ICLIMB

ope and Goal

LOA Orly APP / Paris ACC: speed 300kt when ATC issue with Orly OPTICLIMB profiles:
transferred (at ~FL100) A Lower climb speed

e R A Better climb rate
o :~~:w_, BT ot |
TR %? | Cruisdevel

intial ciimb segment of the
2ﬁL CF 267° | RWY 26R CF264 ISQJAP il PG263 puis/thenTF 264°

RWY 27L£CF 264 /RMY 27R :CF 261° s i PG271 puishen'T 264° VILLACOUBLAY M aCh
o e

RWY 27L : CF 264° /| RWY 27R CF261 Jusqu'diundi PG270 puis/henTF 327°

e
0, TOUSSUS o T
= A,
L)
\ VoY
d

ST nEPAmssuumNisfs‘uumNzousnEmnrunEs p p
2 |suiv le segmert de mortée initizle du Sl
Tk s b segment of the SID.
v RWY

Crossover
Speed 2

RBT 1147
ChaaX

(113.95)

[
G En casd NUN cité RNAV / In case of NO RNAV capabilty|  ON/ CAUTION
a1 ‘%‘ ‘ %2 LFPG SID RWVWESTOONVU:\“ }“ vées/Arrivals
ILO FL 110 ‘

Usual profile

VASOL A

FL

[ 7635 855 VS ¥d0OY_|

Speed 1 Orly-Paris Transfer

im l> %\Qm /\>

A | P | | acora Em A
MAX IAS 280 kt MAX AS 280 it . MAXIAS 280 kt MAX IAS 280 kt MAX 1AS 280 kit Q N7

Co-funded by U Potential catckhup issue

the E Uni . . .
E R Potential conflicts between Orly & CDG departing flights A
HERON Final Dissemination Eve2fs Novembe025]
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ICLIMB
Working Method

AOPTICLIMB flight announced by pilot at 1st contact
AOPTICLIMB parameters were made available for controllers
(SI"ADS NA inte rface) calsign it speed R Crossover

AFR7416
LFPG - LFBO

235 kt FL138 FL320

AFR41HM
LFPG - LFML

250 kt

TVF9830
LFPO - GMAD

250 kt

AFR27QM

LFPG - LIRQ

250 kt

LFPG - DAAG

243 kt

TVF9802
LFPO - GMMX

250 kt

Co-funded by
the European Union
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HERON opTicLivB

2 K0 2SyYy0 X bz20 a2 2Sff

APilot is free to select the more appropriate climb parameters
AAIl combinations observed

AControllers cannot consider OPTICLIMB parameters in heavy traffic
situation

AAIRBUS and BOEING FMS setup are different
AADSC EPP data would not solve the issue!

BRI Co-funded by
L the European Union
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HERON or

In the MCDU VERT REV page (on RWY WPT).
Enter CLB SPD LIM IAS VACC FL

IN-FLIGHT

Mutti-Function Control and Display Unit {MCDL)

In the MCDU VERT REV page,at ACC T L
Enter CLB SPD LIM IAS2/CROSSOVEH FL Press

to

sesar’
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ON GROUND

Muiti-Function Control and Display Unit (MCDU)

On the FCU, at CROSSOVER FL-
SPD/MACH pushbutton and adjust

2K|

Vd
L

u

On ground:

ICLIMB

2 Sy

OptiClimb schedule is partly inserted on ground (IAS1/
ACC FL) butrequires an inflight entry (at ACC FL)which
modifies FMS speeds

7 Inthe FMS, enter CLB SPEED LIM :

IAS1 /[ ACCFL

Inflight:

Co-funded by
the European Union

» At ACCFL, in the FMS enter CLB SPEED LIM: IAS2 /
CROSSOVER FL

» At CROSSOVER FL, select on the FCU:

Insertion of OptiClimb schedule is
fully done on ground

In the FMC CLB/VNAYV page:

» Entrer TGT SPD:
1AS2 / CLIMB MACH

» Entrer SPD REST:
IAS1 [ ACCFL

[HERON Final Dissemination Eve2t Novembe2025]

Notes:

* For some Airbus operators (AFR
and TVF), the OptiClimb mach
recommendation will be similar
to costindex mach.No FCU
selection is then required, the
aircraft will fly a typical climb
mach

* A220and Embraer follows a
Boeing logic, all the scheduleis
entered on ground

* Incase of ATC speed
instructions or SID restriction,
OptiClimb speed won’t be
followed

~



HERON opTicLIVB

2 K0 2Syd X bz2i

AWhat next
AOPTICLIMB flights distinction to improve

M Co-funded by
L the European Union

sesar’

JOINT UNDERTAKING
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H E RO N Integrated 4D for Green Trajectories

Arrival Flow Management and psequencing supported by AICS
Greener descents from TOD supported by-8DS
OPTICLIMB

- HERON -

swpP2.1Leader: AIRFRANCE

Giuseppe PILLIRONE gipillirone@airfrance.fr

Exercises LeadeD SNA

\Patrick BOULET patrickj.boulet@aviationcivile.gouv.fr /

Co-funded by
the European Union
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Optimizing Single Enginéaxiingpracticeat
Paris Orlyairport
Arthur Chevrollier(ADP)
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H ERO N Driving CO2 Reduction at PabDigy

7 Technicalevers
SAF
FleetRenewal

Future greenaircraft & ParisOrly Objective

Net ZeroCQ groundemissions
2030

v

OperationallLevers

s>  Optimizationof taxi times

Taxibotsor EGTS
Single Engine Taxi (SET)

Co-funded by
the European Union

sesar’

JOINT UNDERTAKING
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m Regulatory levers
Taxes

§
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H ERON Annual Emissions Breakdown

m Y Cruise (89%)

m Landing & Take Off (6%)

2 628 KT

024 = Taxi (3%)

= APU (1%)

l.- Ground Support Equipment (0,3%)

GSE
(3%)

Co-funded by
the European Union

sesar

JOINT UNDERTAKING
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H ERON Single Engine Taxi ?

s e S a r‘(L - Co-funded by

the European Union
JOINT UNDERTAKING
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H ERO N Single Engine Taxi in Action

4
sesar ot

the European Union
JOINT UNDERTAKING
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H ERO N Baseline Performance : SE

SETI SETO
(arrival) (departure)
Year % of practice at| % of practice at
PARIS-ORLY PARIS-ORLY
2019 26.4% 2.3%
2022
2023
2024
2025

Co-funded by
the European Union

sesar

JOINT UNDERTAKING

[HERON Final Dissemination Eve2t Novembe2025]

Practice in 2019
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H E RO N Barriers to Wider SET Practice

Technical criteria

Operational conditions AR oy _ |

- Airport design (sharp turns, steep - b2 SEAauAy3d Ylyd
procedure

slope)

- Technial failure : hydraulic, APU,

- Airport congestion (stop and go) air conditioning

INAPLICABILITY

CRITERIA
Weather Conditions Human factors
- LVP - Pilots' workload
- Contaminated RWY
- Strong wind

Co-funded by
the European Union

sesar’

JOINT UNDERTAKING
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H E RO N Increasing SET Practice

216 REDUCED ENGINE TAXI PROCEDURE
In order to reduce CO2 and nanoparticle emissions from aircraft
on Paris-Orly airport, pilots are invited to practice single engine
taxi on arrivals and departures.

Operators are requested to assess jet blast hazards associated
with this procedure befare application, particularly on WT taxiway.

J‘h )
Recommendation in the AIP R

ADP MEASURES

Jet blast hazard mitigation e — == Publication of knowledge

uTC uTC and data for airlines

TOBT 15:56 TOBT 15:50 TOBT 15:58
TSAT* 15:50 TSAT* 15:508 ISAT* 15:50

| RUSSERPIGUE  RESSCORPINCY  RUSSCORPINY |

SOBT-@

Estimated Taxi Time Display

4
sesar g e
LA the European Union
JOINT UNDERTAKING -
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H E RO N he Rise of SET Practice at ORY

Year % of practice at| % of practice at
PARIS-ORLY PARIS-ORLY

2019 26.4% 2.3%

2022 30.6% 3.3%

2023 30.3% 3.2%

2024 32.4% 3.3%

2025 34.3% 10.6%

sesar’

JOINT UNDERTAKING

Co-funded by
the European Union
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H ERON Cutting COZ2 on the Ground: The Impact of SE

sesar’

JOINT UNDERTAKING

* X x
* *
* *
* *

* 5 Kk

Fuel Burn per mvt (kg/mvt)

110

140 -

135

130

125 A

120

115

ORY - Mean Fuel Burn
All aircrafts (kg/mvt/year)

SET benefits Full Engine Scenario  —— SET Scenario

Taxiing time / 2019

BASE:
128.0 kg
fuel/mvt

-354 t

1.3% | Of fuel 1.8% 1.4%
0.0%

SOLUTION:
122.9 kg
fuel/mvt

-409 t
e (2% | Of fuel

-4.3% -4.4%
-6.5% -6.6%
2019 2020 2021 2022 2023 2024 2025
Year

Co-funded by

the European Union
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Giuseppe Pillirone (Air France)
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HERON Eexederome.4

Advanced Airport Movinglap ("AMM") for SE-Dut (atdeparture

A HERON has shown how the AMM contributes to a higher "rate of application" of SET at Departure

A The added situational awareness from this tool, in particular with the two advanced features described below,
contributes to crews being more incline to performing SET at departure, hence a higher rate of application

] ] ) "SET" = SinglEngineTaxiing
A Two features characterize theAdvanced" Airport MovingViap
1. The map is displayed In tfi@ntal field of vision as part of the main navigation displays

A as opposed to the AMM hosted on an external device, typicallyEthi

2. The aircrafposition information comes from the avionics EFB =Electronic-light Bag
A higher precision than thEFBouilt-in GPS receiver
A maintains orientation informationeg.from the compass) when the aircraft is not moving
A (NB :in general, externally mount&fFBsan use adeon GPS devices; This solution is not allowed at Air France )
Airport Moving Map ("AMM") =
A This tool is even more interesting at "less familiar" airports or in "limit" conditions Computergenerated map that

L . . . shows an aircraft's position
A SET application rate at AF is clearly lower instations than at the homéases relative to the airport surface.

, . . . The displayed map is dynamicall
A Such an advanced Airport Moving Map has been deployed orA&EGfleet (optional equipage) moved,fecﬁmeredpso thyat the y

and is also available on AR350fleet aircraft position always remains
A This served as the source to measure the benefit for the exercise on SET at departure visible, or is at the center.

(Very similar to automotive
-
sesdl

navigation system used w
JOINT UNDERTAKING

RNAGAY A | - NX 0

Co-funded by
the European Union
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1. In the frontalfield of vision

comparewith the positioningof the EFBverydecentralized

AMMshighlightedby thearrows
Eachof thetwo panels carbeconfigured
(layout, zoomlevel brightnes& X 0

sesar’

JOINT UNDERTAKING

Co-funded by
the European Union
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ParilCDALFPG

Airport

60



Advanced Airport Movinglap ¢ AirbusA350

The panels cabefully configured
(layoutfull/half, zoomlevel brightnesg& X 0

i Bl

-+ -

P - ' ..
TR AN

P& IR TR i

v i ) -

Cayenn8OCA

Airport

Alternative shots, to highlight theircraft ownposition

Co-funded by (muchmore visible in realitthanintheseLJK 2 G 2 a X 0

the European Union

sesar’
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H E R O N Advanced Airport Movinglap

2. Aircraft positionfrom the avionics(not only GNS¥
A higherpositionalprecisionthanthe EFBouilt-in receiver
A maintainsorientationevenwhenal/c notmoving

Thesamepositionis depictedhere, with airrcaft at a halt
(noticethat whennot movingthereisno a/c orientation,
and theEFBmapturns North-up)

Aircraft AMM EFBAMM

sameposition on thewo pilots' panels
(set on aifferentzoomleve)

MRS KT F OnYe
vy My

Airport = ParisCDGALFPG

highlight of the a/cdepiction

the two mapssuperposegwith the
EFBnmaprotated"headingup”

¥L ! 2T
sesar’ gy

the European Union
JOINT UNDERTAKING
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H E RO N Demonstrated benefits

A The demonstrated benefits are in line with the expected performance

A Assessment for thé\220fleet
A Rate of application of SEI-departure

Airport A220 A320 (Proportion of SED--ligible flights actually .
P performing SET at departure. Based on the following data:
ParisCDG 95 % 51 % A Air France flights over 9 months (1 3J&0 Sep 2024)
"SETO eligible” means "all SET operational A ParisCDG (homévase) and MadridBarajas (oustation)
Madrid-Barajas 86 % 35% prerequisites are satisfied" ) A "Solution" sample A220fleet

(CDG=13 000 flights / MAD=340 flights)
A "Reference" sample A320family fleet
(CDG=23 000 : MAD=750)

A Note of the measured difference, 20% is attributed to the advanced AMM A The AMM contribution has been estimated by comparing
with the statistics of SED without Advanced AMM

. . . - from other A220operators
A CO2 benefit estimation - from AF'sA350(AMM) vsA330(non-AMM) statistics

A A +20% rate of SEJ (at departure) on AFA320fleet
will result inadditional~3,2 tons of CO#&rom ¢1000kgof fuel)reductionevery day

(this is the extra benefit from the AMM, on top of the savings from "baselineOSET
(very conservative estimate, based on 5 minutes ofemyeneoff time per departure)

Co-funded by
the European Union

sesar’

JOINT UNDERTAKING
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H E RO N SESAR Solution #35Project conclusions

A Like several other activities carried out in HERON, this demonstration has shown
a quickwin decarbonation solution :

A the AMM, basically a "safety" tool, has proven to be useful also in bringing environmental benefits

A Together with the initiatives bjdP we have furthemdvanced the deploymeruf SingleEngine Taxiing
and the "achievements" implemented in the scope of HER@Nemain in operations

A all of these examples are expected to help aircraft and airport operators to reinforce SET in their internal policies

A Work had been started on the design and implementation of a decisigport tools, for
automated evaluation of the eligibility to SET of an individual fligtal{hg the crew if it is safe to do SET on their flight

A Such a tool presents important "technical”, "usability" and "human factors" challenges, which lead AF to not pursue the
implementation

A However, it is clear that the Airport Moving MaP will play a key role as a communication means towards the crew durigg taxiin
in many of the advanced taxiing assistance solution that are being studied in SESAR or elsewhere

sesar’

JOINT UNDERTAKING

Co-funded by
the European Union
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Automating aircraft parkingoperationsat
Paris Orlyairport
LauraTaurand(ADP)
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H E RO N Aircraft parking Operations
Theoreticalsequencef operationsof Arrival

1 - Marshaller on stand

2 0 Start of FOD inspection

/1 safety FOD inspection
3 0 End of FOD inspection
4 § Aircraft arrived in front of stand 1- Aircraft waiting time before entering the stand
_ _ 7 punctuality &N fuel-CO2
5 0 Safety line crossed by the aircraft ) )
Aircraft engine(s) on
/1 safety
6 - AIBT
- 71 punctuality
7 8 Chocks on
2- Duration between the milestones chocks on
8 & Start of PBB docking and the connection of the PBB
7 safety 7 punctuality &N fuel-CO2 Actions on theaircraft
9 6 PBB connected to the )

aircraft

Co-funded by
the European Union

sesar’

JOINT UNDERTAKING
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H E RO N Aircraft parking Operations
Theoreticalsequenceof operationsof Departure

1 0 PBB driver ready

2 0 400Hz and ACU disconnected + Aircraft door closed

3 0 Undocking authorization

2- Duration between the request for PBB
__| disconnection and the complete undocking of the PBB

71 punctuality APU on, on stand

4 ¢ Start of PBB undocking

A1 safety

5 0 PBB refracted """

7 o Start of FOD inspection

A safety FOD inspection

8 0 End of FOD inspection

Co-funded by
the European Union

sesar

JOINT UNDERTAKING

[HERON Final Dissemination Eve2t Novembel025] 67




H E R O N Automatedstand inspection

2 IRIDESEN&IPAR®stalled close to two A/DGS in Par@rly airport, to monitor 1 MARS stand,
namely 3 aircraft stands, one widmdy (B03), two narrovibody (B31 and B32).

93% of all FODs are detected (true positive),
with a minimal size for FOD of 5 cm

0.6 false positive are created per inspection

Co-funded by
the European Union

sesar’
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H ERO \l Automated launch of Visual Docking Guidance Systt

Before / Out of HERON

Semiautomatic mode TUIfT?cﬂ!i
SIBT 18:30 i Scamning
ST operaton: at 65m
flight type

Actions implemented
Continuation of A/DGS Scenario O

Demonstration of A/DGS Scenariooh one stand at ORY with Transavia from

A The guidance launched automatically when the aircraft the 26/09/2025

lands

A The entrance of the aircraft is possible only if the marshaller has validated on

A The entrance of the aircraft is possible only when the
marshaller is present and makes a specific sign to the
pilot. A

A Then, the marshaller supervised the guidance, holding &
the emergency button with him.

the AVDGS panel that the stand is safe (namely, he assumes responsibility for
having carrieebut a FOD inspection)

The marshaller makes a specific sign to the pilot.

Then, the marshaller supervised the guidance, holding the emergency button
with him.

T03765
utC
SIBT 18:30

H10 17:49

_—

Guidance
activated
at ALDT

Scanning
at 65m

sesar’

JOINT UNDERTAKING
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103765 737
SIBT 18:30 % X B737
H10 17:49 § | Scanning AN
| ALDT | /\
| | at 65m N n
| Vi
T
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HERON

Automated Passenger Boarding Bridge docking / undocking

@@

'A

e
AZMﬁMMM‘

Functionalities

' .

Automatic driving function Operational functions

I Trajectorycalculation based g
aircraft position (AODB, VDG

I Door recognition : camera (OfL] strip (03)

-

I On ground supervisiof02)
Dooropening authorized: LH

(N
=

I Door closed detection (04)
I Docking status display (05)

Safety functions

I Human PBB entrance detection {Q
09) + No entrance displg$0)

1 Objects on external head detectiof

(11)

1 Aircraft anticollision: radar (12)

I Objects orgrounddetection: sonar
(13)

| Stairs antcollision (14)

1 Emergency button (15)

§

sesar’

JOINT UNDERTAKING

* X x
* *
* *
* *

* 5 Kk
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H E RO N Automated Passenger Boarding Bridge
docking / undocking

A 3 Tests of the automated PBB on an empty aircraft
A 202 Tests of the automated PBB on a mapk

Co-funded by
the European Union

sesar’

JOINT UNDERTAKING
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H E RO N Aircraft parking Operations
Theoreticalsequencef operationsof Arrival

1 - Marshaller on stand

A FOD until 5 cm detected
A + 24% FOD detection
A + 18% obstacle detection

4 9 Aircraft arrived in front of stand

2 0 Start of FOD inspection

FOD inspection

3 0 End of FOD inspection

1- Aircraft waiting time before entering the stand

10% of the flights:1 min and 26 s.
(49 kg of CO2) Aircraft engine(s) on

5 0 Safety line crossed by the aircraft

Less marshallers on service roads

7 8 Chocks on

2- Duration between the milestones chocks on
and the connection of the PBB

1stresults to be improved with

trajectories optimization: _ _
+3s. (on mockip) Actions on theaircraft

+ 28 s. (on aircratft)

8 0 Start of PBB docking

22 incidents in 1 year related to PBB
manoeuvreavoided

sar

OINT UNDERTAKING

9 8 PBB connected to the
aircraft

Co-funded by
the European Union
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H E RO N Aircraft parking Operations
Theoreticalsequenceof operationsof Departure

1 0 PBB driver ready

2 0 400Hz and ACU disconnected + Aircraft door closed

3 0 Undocking authorization

2- Duration between the request for PBB
disconnection and the complete undocking of the PBB

-1 min 5s. (on mockup) APU on, on stand
- 45 s. (on aircraft)

4 ¢ Start of PBB undocking

5 0 PBB refracted """

7 o Start of FOD inspection

100 % FOD detection

sesar

JOINT UNDERTAKING

FOD inspection

8 0 End of FOD inspection

Co-funded by
the European Union
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Al onaircraft standat Paris Orlyairport
LauraTaurand(ADP)
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Al onaircraftstand

A Monitoring aircraft :
turnarounds ’ T0 7602

ON-TIME ARRIVAL

A 3 aircraft stands: R01, D06 anc
B0O5

A UsingArtificial Intelligence
applied to data obtained from
sensors such &CTV cameras |-
andthermal cameras

A Object detectionapplied to
detect key elements (the
aircraft, the chocks, the
workers, the pushback, and
many more)

A Detect automatically all the
turnaround milestones and
the APU usage.

Co-funded by
the European Union

sesar’
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H E R O N Al onaircraftstand

A Detection integrated in aimterface sending alert$n case of:
A delays
A non-compliant APU usage

A Provide a clearer view of the situations on the groundjie@and forpost-operational analysigo
A the airport,
A the airlines,
A the ground handlers

Obijectives reached for now:

A Reduce the average departure delay per flight thanks tordtiction of the turnaround durationA
EZY: 1.6 % (48 s. in average by turnaround) & Transavia France: 0.5 % (20 s. in average by turnaround)

A Reduce CO2 thanks to the reduction of #tWeU and taxi durationgthrough reduction of aircraft
waiting time)

A Improve TOBT value 7 % turnarounds with more precise TOBT

sesar’

JOINT UNDERTAKING

Co-funded by
the European Union
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Engineoff taxiing with Taxitowat AMS
JeroenJaartsveld(KLM), Florian Schneider (SNBV)

EEEEEEEEEEEEEEEEEEE




HERON: Taxitow
Demonstration
@AMS

Engines-off taxiing

Jeroen Jaartsveld (KLM) & Florian Schneider (SNBV) B

’-ﬂ
T 1
3
\ T -
P gig <

_— L1

s

. | sl | L] el |

L

4 e e e
38 Y |

AMS/ Schiphol
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HERON: WP 2.2 Green Surface Operations & Taxitow H E R O N

Why Taxitow?

Why Taxitow aircraft at Amsterdam Airport Schiphol?

Workersonthe apronare exposedo emissiondrom Diesel engineand Aircraft engines,
includingexhaustgassesndUltra FineParticleJUFP).

The VDME Program
A Aimsto drasticallyreduceemissiondrom dieselandaircraftengines.

A Reducexposure ofvorkersto the emissionsrom dieselandaircraftengines

How?

A Start enginesurther from the parkingpositions atthe end ofbays

A Useseamlesnboundflow to reduceinboundemissiongin additionto SET)
A ProvidePPHo workersonthe apron

A Taxitowto the runwaysto removeemissiongrom the bayandreducecongestion

Schiphol



Traditional taxi operations vs.  Taxitow H E R O N

Taxitow operations CURRENT FUTUKE

Goal @ Amsterdam Airport Schiphol
Enginesoff taxiingfor all departingnarrowbodyaircraft of homebased
carriersby means ofTaxitowvehicles

Status &%

A 88live missionscompleted(25/11/25) N
A Purchasef 4 newfully electric Taxibotvehiclesoy AMS. ;

A The firstfully electric Taxibotwasdelivered4 September 2025.

Preview

A Investigatefeasibilityof scalingand embeddingin daily operations.
A Preparingor further scaling(de-couplinglocations charging
maintenance etc.)

Challenges
AR L A - S AIRCRAFT STARTS ENGINE INBAY  AIRCRAFT TOWED WITHOUT ENGINE
Schiphol
Schiphol
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Mission overview

Schiphol




‘ HERON

Missions to the Poldq'rbaar'h Runway 36L
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Demonstration Results H E R O N

Executedmissionssincel(0-12-2024

OverviewMissions

- 78 intotal
- 76 successful % Aaniat 76
- 1 NLQ&verload °

60

- 1 Fuelincident
- Averagemissionburnincl. APU: 66,52

50

KG 0
- AverageSavingvs. N1: 144,57 KG %
- AverageSavingws. N: 218,74 KG *

10

Aantal 1 Aantat 1

B Successful B NLG Overoad ¥ Incident

Schip hol Pagina 5 VDME Sectorprogramma



Demonstration Results

Route A21A W5:

Il Normal
B Taxibot

Minutes 220 Kg -53%

Median Tax-out Duration Median Total Fuel Used

Significant fuel savings
A Fuel savings > 50% for taxi duration
A Reduced emissions from fuel burn

A Reduced UFP on the ramp

Schiphol

Pagina 5

HERON

, I Median Tax-out Duration
Minutes

236
: 228
I I 21,5 21,2
Jan-Jun Jul Aug Sept

Expected further improvements on taxi times:
A Improved acceleration after breaking

Faster speed in corners

A
A Combined clearance for pushback & taxi
A

Engine startup during taxi

VDME Sectorprogramma



First fully electric TaxiBot arrived !
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What next?

Schiphol



Together we move forward with ambition

This roadmap focuses on modifying *
arrival and departure proceduresto =

Seamless inbound flow (SIF)
Tug release points (TRP) in the

minimize employee exposure to bay

UFP. The new concept consists of .
three main components:

The years mentioned are indicative
and subject to the outcome of trials,
the decisions that still need to be

Taxitow

SIF 2025
* Docking performance

dashboard
* Deployment new VDGS

TRP
* Trials in D-tuning fork en FG-bay

_—e— e o Em Em Em = Emny

f1axitow
Trials and training
@ Available: E4, D-buffer and Y-platform
1® Dpecoupling platform P6/P7 in operati
@ 2xtaxitow vehicles

SN e

Version 18-12-2024

Schiphol

those in later years.

SIF
* Complete seamless
docking

TRP

* Pavement of baysEF + AB

* Trialsin AB, GH and lane
A2

| Taxitow
* 6x taxitow vehicles

e e

* Update forecast model

docking performance dashboard
* Clean stand policy
* Deployment VDGS complete

TRP

* Pavement of FG-bay

* Trials in EF-bay

* Research TRP's in DE-bay
( ———— == e TN
Taxitow

I‘ Purchase 4x taxitow vehicles,
\ 6 available in total

. . .

made and their feasibility.

The roadmap is a living document in
which the design ambition is
outlined over a period of time.
There are numerous uncertainties in
the roadmap, with elements in the
early years being more severe than

Qi

* Seamlessdocking
available

TRP

* Pavement of bays: BC + GH
{T;itow b |

Southern runway use l

A Decoupling platform 18L

A purchase 10x taxitow vehicles, 26

|
available in total & |
= ’

A scale-up of charging infra

B e e e —

Seam less docking
available
* Stand readiness indicator

TRP
* Pavement of CD-bay
* TrialsinCD + BC

—_— e e o =y
16 available in total

ﬁ'axitow I
|
* initial charging facilities 5; ;I

Extra available: D pier
IA Purchase 10x taxitow vehicles,
-_—ee— e o = = = ==

[HERON Final Dissemination Eve2ft Novembe2025]

SIF

* Seamless docking

HERON

"

A\ Fully autonomous
* FOD detection
* GSE check and removal

TRP
* AlITRP's implemented

,Ta?tow _—— - -
Scale-up operation southern runway use
IA Decoupling platform 24

IA Purchase 10x taxitow vehicles, 46 2

available in total

|
I
|
e T W

available

TRP

* Pavement of bays: D-stemvork
* CD operational

i
[ Taxitow

_—— i — -

I Northern runway use
I: Decoupling platform 36C

I reachable)

IA Purch

ase 10x taxitow vehicles, 36

|
|
Widening of service road (all VOP's |
|
I

available in total
\* Scale-up of charging infra

-

— S
Q Interim decision-making based on
am outcomestrials

Measure to be further investigated for
manufacturability and feasibility

VDME Sectorprogramma



Questions?

Come meet us In the atrium.

Schiphol
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MARKETPLACE

IN THE FOYER
12:30:13:15

................
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LUNCH BREAK
13:1514:00

................
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ROCAT Runwaycapacityincreasethrough ROT
Characterizatiorg Istanbul Airport Case
Andrés MedinaGortazar (IGAlstanbul Airport)
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|_| E RO N ROCAE Reduced Separation based on Runway
Occupancy TimEeATegorizatioq IST Case

b¢w
2024 2025

IGAL& 0l yodz ! ANLRNUOS 51 aTsx fdN .

2024 Live triaConOps List of solution partners: TRL1} TRL2) TRL4] TRL6) TRLS
B R ! N v = O W T [
| a

ROCA&RiImsto increaserunway throughputbasedon the characterisatiorof local ROTand determination
of the ROTspacingcategoriesappliedbetweenconsecutivarrivals

Thisproceduralapplicationof ROCATs basedonthe ROCASolutiondevelopedn SESARD20803 ROCAT
Solutionhad achievedTRI6 by 2024 Thisprojectis the proceduralapplicationof that solutionin a realife
environmentto achievel R,

For the procedural application, the optimized separationscalculated through ROCATwere applied to
consecutivearrivals at Istanbul Airport (LTFM)during a live operational trial period that lasted
from September2024to Decembe2024

Consideringhe ConOpsof Istanbul Airport in 2024 the valuesof consecutivearrivals of RWY35R were
analyzedThedata setsand their sourcesare:

A RunwayThroughput Providedoy A-SMGCSystemsat IstanbulAirport (iGAIstanbulAirport)
A PerformancéVietricson Arriving Aircraft: Providedoy ontboard systemg TurkishAirlines)
A SafetyKPIs Providedby IstanbulTWRand HPworkshopson pilots (DHMI& TurkishAirlines)

Co-funded by
the European Union
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|—| E RO N ROCACE Reduced Separation based on Runway
Occupancy TimEeATegorizatioq IST Case

2024 Live triaConOps

List of solution partners:
IGAL& 0l yodz ! ANLRNUS 51 aTs3z

RESULTS
A Main Objectivec RunwayCapacitylncrease

V  Runwaythroughputincreasedy 2 landingsper hour (7,41%)

A ComplementaryObjectivec Efficiencyon PerformanceMetrics:

V  FlightTime Reducedby 2 minutes42second9%)
V DistanceFlown Reducedby 8.88NM (9%
V FuelBurnt Reducedby 133.9%g (7%

A Safetyc Ensuringthat the objectiveswere achievedwith a maintainedlevel of Safety.

V Inabnormalconditionsmaking ROCATmpossible separationswill go backto normal, ensuring

safetyat all operativescenarios
V Duringlivetrials, the numberof go-aroundsrelatedto a lossof separationgdid not increase

V Duringthe HPWorkshoppoth ATCosnd pilots expresseaho safetyconcernsvith ROCAT

ROCAT was so successful at Istanbul Airport that airport authorities adopted the new reduced

o
S esa r I Co-funded by separations to their operativity, and the airport is currently operating with reduced separations
LA the European Union
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RNRAR In St Nazaire and Calvi

Mario Pavon (Airbus)
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HERON RNP AR deployment in Europe

Since2009: RNP ARavspecin the ICAO PBN Manual, ICAO RNP AR dzdmyin, EASA AMC 226

Airlines:
- Significantoststo start operating RNP AR:
o RNP AR Aircraft mod
0 Operationalapproval
o Flightcrewtraining
0 Flight dispatch

ANSPFAIrports:

- RE (EU) 2018/1048BN IRequiresto
study RNP ARvhereno other RNP
approachisfeasible

- Low percentage dieetisRNP AR
capable:

WHY DEVELOP WHY INVEST IN

o Developmentostnot supportedby i T L g -  Proceduresnly availablefor areduced

numberof airports

COSTLY

extensive use of therocedures
o Traffic mix (RNP AR / nd®NP AR) ' e )
canbedifficult to manage for ATC.

4 )
RNP ARenefits beyondthe accesibilityto difficult terrains, still to be

exploited: safety, fuel/CO2efficiency noisereduction, capacity

Co-funded by RNP ARperationto be extendedto departuresand parallel runways(EoR

the European Union \ /
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HERON RNP AR deployment in

Implementation status:

[ ImMone
[_Imimpossible ~
11 11 . lF'Ianned
A AVINOR "RNP AR everywhere" example: g 08
o Improved safety and efficiency Eamruily Implemented
o Promotion of RNP AR capability within .~ N
a,——_g,;"\( h
the fleet .
o Authority familiar with RNP AR approval " s
{
fﬁi
2o\
o
R
_LPHR LPPT, 7
e ﬁ}\ i
LPMA J“}‘l\_\_,/
L) "/;-”/ ___2)

Co-funded by o i ol (\\

the European Union
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New RNP AR 07

T r— T T T T T Tk 1 r A T L T 1
AN
~~__Eollennes Winamills

655 1656)

HERON

‘Current

/ Warnings

Absence ATS : Procédure interdite. / Procedure prohibited
Baro-VNAV:

QNH local ssulement / local QNH anly

T°>61°C:VPA> 35"

Pour systémes sans compensation de température:

For uncompensated systems : T° MNM : -10°C

E

wly

|~~~ Eollennes/Windmils

587 585)

RNAV HLDG

Chéteau d eaw Water tower
282 (270)

MAX IAS 220 kt

ALT/HGT : 1t

ALT/HGT : 1 Distances :NM
Distances : NM

: 0 25NM
b bbb
S . . ooV | L " ..d

A Visual prescribed track approach: No instrument lateral or vertical

o o I

guidance: e
0 Lateral dispersion A Fully guided (lateral/vertical guidance)
o Inefficient profile: levebff at 500 ft AGL A Fully managed (FMS/AP)
Flown manually with regard to external visual references A Aircraft configuration can be optimized for the descent
Decision height 850 ft A Decision height 350 ft
Overflying populated areas at the north of the airport A Avoiding populated areas as far as possible
S e S a r - Co-funded by
the European Union
JOINT UNDERTAKING 100
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A Two modelbased noise studies
conducted, comparing current real
trajectories with the new RNP AR:

o DSNA: In the frame of the
approach approval dossier.
French official methodology

0 Airbus: Using Airbus official
performance software PEP.

Co-funded by
the European Union
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I w { INoigestudy I 1T I A NB Q

/Results:

A Up to 15 dB reduction at equivalent distance from the runway
A -60% surface affected

A -50% population affected

\
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