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Improving Capacity in SESAR

 JACM to support Validation Exercises in SESAR

 PJ09.02 - Integrated Local DCB Processes
— EXE 09-02.03 (NOV 2018)

* PJO8.01 - Management of Dynamic Airspace configurations
— EXE 08-01.03 (MARCH 2019)
 PJ01.02 Use of arrival and departure management
information for traffic optimisation within the TMA
— EXE 01-02.02 (MARCH 2019)

SESAR + 2019 World ATM Congress
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PJOQ 02 Integrated Local DCB Processes
= — Fllght What-Ifs

Ground-Delay
+

STAM Negotiation

Hotspot
Management
SESAR ' 2019 World ATM Congress Q SESAR
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NM Connection

€

EUROCONTROL

Publish/Subscribe
MCP Ground Delay
Hotspots

SESAR % 2019 World ATM Congress SESAR
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PJ08.01 Management of Dynamic
Airspace configurations

Supporting DAC

Sectorisation What-Ifs

SESAR +' 2019 World ATM Congress Q SESAR
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PJ01.02 Use of arrival and departure management
information for traffic optimisation within the TMA

 JACM to support a systemised
route structure

e jACM to balance traffic between
routes

— Proposing the number of flights to be
re-routed

— Proposing the offlaod route
— Executing pre-defined re-routing

SESAR +' 2019 World ATM Congress Q SESAR
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Enhanced Network Operations

* Flexible Airspace Management

* Optimised Airspace User Operations
 Advanced Demand Capacity Balancing

SESAR + 2019 World ATM Congress
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Flexible Airspace Management

* Increased flexibility allows better use of capacity/efficiency
opportunities.

e Dynamic airspace configurations support increasing and
changing traffic patterns.

SESAR t 2019 World ATM Congress SESAR
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Optimised Airspace User Operations

 AUs integrated into ATM decision making can better meet their
business priorities.

 AUs optimize their operations thanks to aligned operation plans.

e Shared trajectory fosters improved predictability and efficient
use of ATM resources.

SESAR % 2019 World ATM Congress SESAR
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Advanced Demand Capacity Balancing

 Improved demand predictability prevents unused capacity
buffers.

* Fine-tuned Flow Management measures consider AU priorities
and reduce the impact on demand.

 Network effects and overall performance are better managed.

SESAR % 2019 World ATM Congress SESAR
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SESAR »

‘,.

Thanks for your time!

More information:
https://www.sesarju.eu/

franck.ballerini@eurocontrol.int

2019 World ATM Congress SESAR
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STAM: Short-Term ATFCM Measure

e Part of the Demand and Capacity Balancing project

Demand Complexit Network

Prediction P v Performance
Target Time Svnchronisation Collaborative
Management v NOP

Hotspot Collaborative Constraint Constraint
Management framework Reconciliation Optimisation
40% 14%
DAC and
. AOP-NOP
Collaborat ;
s femm (F)PJOY | e | men
: \) DCB
SESAR t 2019 World ATM Congress SESAR
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STAM background

Objectives Validation
e |dentify & Solve imbalances between e Real-Time Simulation
demand and capacity e 5 ANSP

e 2 INDUSTRY + 2 Local

Developments
e LTM — Local Traffic Manager Name

e NM
e EAP - Extended ATC Planner

Ground Level Capping  (A/C on ground) ! .

Actors

SESAR _}" 2019 Wc problem | CON YAt | oypect to identify SI* Solution Type
g

: | | S WalKin
‘; ‘ Solved and apply the measure J
‘ e — BT N -
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En-route and Airport
 Uncertainty: little

MIT | Miles in Trail
PROBLEMAT|C FLOW
MDI / ADI Minimum Departure Interval
_ j : Average Departure Interval

- traffic knowledge

* Need to impact
several flights

Impacts all traffic

SESAR ﬂ' 2019 World ATM Congress
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Flight — Cherry Picking  En-route and Airport

* Uncertainty: some
traffic knowledge

 Able to identify the
relevant flight(s)

CTOT ‘ Calculated Take-Off Time

Ground Delay
CAPACITY / EN-ROUTE DELAY

 Impact limited to
specific flights

Re-Routing / Re-Filing (Flight Plan Modification)

Ground Level Capping (Aircraft on ground) I

SSSSS

SESAR ﬂ' 2019 World ATM Congress [ ﬁﬁ\.ﬁ .
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Flight — Cherry Picking Airport
 Uncertainty: Good
e /@ traffic and airport
situation knowledge

Take-Off Not After

 Impact limited to

TRAFFIC MIX b
specific flights
TTA MTarget Time of Arrival at congested Airport, . .
* e Requires time to

TTO } Target Time Over the congested E/R pointy i m p | e m e nt

x.
SESAR > 2019 World ATM Congress Q SESAR
: | ‘ - walking
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Flight — Cherry Picking  En-route and Airport

Air Level Capping * Uncertainty: Precise
(Aircraft ON AIR) ]
traffic knowledge

DEMAND > CAPACITY

Departure planning information DPI Sequence
TRAFFICMIX

e Tactical measure

e STAM can be
translated into “ATC
commands”

TimeTolose  Speed Regulation /

/’“
Time ToGain  TTL / TTG / Holding ./
C

tactical Target Time at the Arrival tTTA

tactical Target Time Over tTTQ | .=

SESAR +' 2019 World ATM Congress SESAR
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Thanks for your time!

More information: SESAR JU PJOS
https://www.sesarju.eu/projects/dcb

This project has ved funding from the

SESAR SE?)?‘RJ intUn gog k ng u r:hath e Eur p
llllllllllllllll programme d r gra g eme N 699238
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o
=

PJO9 : Hotspot Managemen
[ ]
INNOV DCB INNOVE Evaluate What-if STAM
FLIGHT GW FORECAST DECLARE DELAY FLIGHT COMPUTE PACKAGE
Secto Plan DCB Evaluate INNOVE
Capacity Plan FILTERING FL CAPPING PROPOSE STAM
Compute Secto Plan
Change Plan

DCB HOTSPOTS

w Declare @ Resolve

NM
TRAJECTORY

DATA

Bl
o
";

Flight Flight
TFV Entry/Exit FORECAST

2019 World ATM Congress SESAR
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PJO9: Hotspot management - Results

1. I was able to maintain situational awareness in the monitoring and detection task 5. The tool provided me with information needed to detect a hotspot in a relevant and timely

More Details manner.
@ strongly Agree 0 More Details
Strongly Agree 0
. Agree 8 . gly Ag
Agree 10
@ Disagree 3 ® A9
Disagree 2
@ strongly Disagree 0 L 9
@ Sstrongly Disagree 0
[ S 1
® vA 0

0. When using the new tool, I estimate that the number of hotspots solved by capacity

3. The workload to detect hotspots was acceptable in the monitoring and detection task 1 i
management will be:

More Details
More Details

. Strongly Agree 0

6
© Agree 12
@ Significantly Lower 0 5
. Pisagree g @ Slightly Lower 0 i
@ strongly Disagree 0 @ Thesame 5
® NA 0 @ slightly Higher 6 ’
@ Ssignificantly Higher 0 g
® NA [ ¢
o ! 1 l

SESAR ﬂ' 2019 World ATM Congress SESAR

ol & V-

ua




PJO9: Room for Improvment

6. The tool allowed me to accurately identify underload periods

More Details

@ stongly Agree 0

® Agree 6

@ Disagree 2

@ strongly Disagree 4

® nA 0

12. The impact on the adjacent airspaces concerned can be assessed and appropriate action
taken.

More Details
. Strongly Agree 0
@ Agree 0
. Disagree 6
@ Strongly Disagree 5
@ NA 1

tours
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ECOsystem ATFM in SESAR Wave 1

 PJO9 : Croatia Control / Austro Control
— Focus on hotspot management
— Share the short term ATFCM solutions
* PJO8 : PANSA
— Integration of probabilitics convective weather

e PJ24 : Croatia Control / Austro Control / SMATSA

— Focus on secto plan and capa plan update
— Complexity management
— Assessement of weather impact

SESAR % 2019 World ATM Congress SESAR
%
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ECOsystem ATFM: Demonstration

tours

SESAR % 2019 World ATM Congress SESAR
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Questions

?7?

SESAR ﬂ' 2019 World ATM Congress SESAR
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XSTREAM
E-AMAN Paris Trials SESAR 44

***

AZOULAY Marc
GUERIN Etienne




PROJECT OVERVIEW

NATS

DSNA

Skyguide

WPO06 : London
Implementation

WPOQ7 : Paris
Implementation

WPO08 : Zurich
Implementation

WPOQ9 : Integrating multiple
AMAN in UAC

STREAM

ARRIVAL MANAGEMENT IN MOTION -

K, CiePANs 5 £ NATS

REAL CODPERATION, REAL RESUNTS DFS Deuische HU&S‘ChEJﬂ'IE
EURCCONTROL

L] .. o ﬁ —
skyguide . ZURICHARPORT ~ SEAC . arome  INdra

——
AIRFRANCE Z  BRITISHARWAYS = 2000

LUFTHANSAGROUP ~ RYANAIR () transavia HOP/

SESAR 2020 Project

R This project has received funding from the SESAR Joint Undertaking
> under the European Union's Horizon 2020 research and innovation
Rk programme under grant agreement 734145.

*



IMPROVING
PARIS-CDG _ _ Sl
ARRIVAL , y AN

MANAGEMENT

'l
S ‘.;-‘ﬁ
e
S OR T

E-AMAN
Trials S




How to
optimise
capacity
to improve

arrival flows
to a
congested
airport

) THE OPERATIONAL CONCEPT

Live trials for Orly Live trials for CDG
arrival flows in 2017 arrival flows in 2018

v v
TMA Extended-TMA (ACC) En-route Airspace (UAC)
Current AMAN Horizon 100 NM Extended-AMAN 300 NM
> >
. ot s - Optimised ATFCM

. constraints
‘o‘ + Arrival Flexibility (AFLEX)

Target Time of Arrival:
live trials in 2018 for CDG arrivals



9’ Network
EUROCONTROL Manager

TTA assignement
MCP creation

Arrival sequence via SWIM

Paris ACC Airspace Users preferences
E-AMAN

DSNA . fr portal



9 CDGarrivals
9 Orly arrivals

N4 e =
\‘ / CDG arrivals departing from IFPZ
' " From North/East: Sept/Oct18

: Spring 2019

y
—gn

IMPROVED ARRIVAL = “" r

L

CDG arrivals departing from IFPZ
From South/East: Sept/Oct18
Spring 2019

PLANNING
MANAGEMENT ﬁ

Orly arrivals departing from
IFPZ from West/Southwest
Spring 2019

Objectives: Use cases:

© Improve efficiency of ATFCM © Optimisation of ATFCM regulation
regulations © Mandatory Cherry Picking (MCP) regulation

© Reduce ATFCM delays creation using electronic tools

@ Include airlines’ business needs ® Airspace users’ preferences (A-FLEX):

> Express priority needs (hub in CDG, curfew in Orly)
> SWAP: Target Time / CTOT between 2 flights



“50"@ Metering Fix
:iqs AFR755 (15t point of
* STAR)
IMPROVED ARRIVAL
PLANNING ATFCM delay
MANAGEMENT ﬁ - o (due to Paris
"-05-40 -!40 @ - - 2 M ACC)
Principles -
Flow Manager in Paris ACC:
Analyses an arrival sequence :
: : . TTAD
Decides the implemention of an ATFCM Sen?ng
or MCP regu'latlons . by Paris FMP
Moves flight in the sequence to optimise

the arrival flows in ATC sector
Electronically sends new TTA to
EUROCONTROL'’s Network Manager,
generating corresponding CTOT

Remaining
time to send a
new TTA to
ETFMS




0950 4
|

—: 48 AFR755

IMPROVED ARRIVAL

PLANNING
MANAGEMENT e i

]

Results (March to October 2018):

® On 18 classical regulations:
> A 69 flights optimised
> Delay reduction by 7%

® On 3 MCP regulation creation:
> 17 flights impacted
> Average of 3 min delay per flight

Metering Fix
(15t point of
STAR)

ATFCM delay
(due to Paris
ACC)

TTA being
sent
by Paris FMP

Remaining
time to send a
new TTA to
ETFMS




CROSS-BORDER
ARRIVAL )
MANAGEMENT

COP Sequencer for
hotspot resolution

Objectives: Principles:

® Increase sector capacity in Paris Flow Manager in Paris ACC:
Extended-TMA by reducing last flights Analyses an arrival sequence 20 to 30 mins
of a hotspot 300 to 350 NM from Paris- before the arrival hotspot in Extended TMA
CDG airport Selects flights to be reduced by M0.04 at a
® Reduce number of ATFCM regulations horizon of = 300-350 NM from CDG
& delays Coordinates flights to be reduced to Geneva,

® Improve flight efficiency Zurich or Milano ACCs



VIDEO TEASER (1))

11



CROSS BORDER
ARRIVAL i)
MANAGEMENT -
COP Sequencer for
hotspot resolution

Results (March to October 2018)
© 41 CDG arrival hotspots from the

CTN25F

South-East on trial EZY462R
© 75 speed reduction requests >> 85% 18 AFR58CR
implemented | GMI2919

© Improved flight efficiency DLH39X
© ATC complexity lowered in Extended-
TMA

+ Optimal feeding of Extended-TMA -. * Reduction of fuel consumption €
+ Lowered ATC workload in Paris TMA * Better flight efficiency




_& Improved Arrival Planning CDG + A-FLEX
—) COP Sequencer CDG North-East
Spring 2019

CDG ARR from EDY)

XSTREAM
IN 2019:

Paris-CDG
Paris-Orly
Trials N

& Improved Arrival planning Orly
=)~ Extended AMAN Orly
Continuously in 2019

& Improved Arrival Planning CDG + A-FLEX
=)~ COP Sequencer CDG South-East
Spring 2019

N
| %
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World ATM
J}}E:( Cor:gress 2019

ATFCM

Extended Collaborative Advanced Planning gVEREﬂg*AR 4

4

(Network CAP)
* * *

DUFOSSEZ Jérome
PALMOURIES Bruce




Optimised
A DYNAMIC CDM APPROACH TO oY ;/KTMK
) BALANCING TRAFFIC DEMAND - Y o

[
S NN NN NN NN NN NN NN NN NN EEEEEEEEES

A collaborative process and tool
developed by DSNA to balance
traffic load in congested sectors
and reduce the need for regulations

WHAT IS IT ?

To off-load a congested sector by

acting only on a few flights during
the short-term planning phase,
reducing the impact (or even the
need) for applying aregulation

WHAT IS IT FOR ?

“AVP An additional measure in the ATFCM toolbox
¢ e

to balance Demand and Capacity

Collaborative Advanced Planning



S 45 enalRe= v NPE!424

) CAP ACTIVITIES SINCE 2015

PAONRS Q1 2019

Summer 2015 Summer 2016 Summer 2017
' :~' ENAIRE = ‘E :
CAP 2016 w ,,,5 -
: LIswiss
.................. 7 RYANAIR

ATFCM REROUTING SCENARIOS
% Lufthansa

AIR FRANCE
—rs )

SESAR

= PJ24

" NCM

EXE#1 NCAP

DSNA Extended DSNA Large Scale Demonstration

Local Scale Local Scale EXE4 “Extended CAP” technical feaSIblll’[y &

pre-ops Test




) BETTER PREDICTABILITY - INCREASED SAFETY - REDUCED DELAY
v PJ24

" NeM

ANAIRE F s ] SERAS i it = 5 ﬁwm o
FMPs from DSNA, 5o oo ‘o0 ‘68" o0
DFS and ENAIRE “oo" . _
E) airlines patrticipating
implemented S weE e U0 e W oet e
6’500 FPL changes s e S
Requests (acceptance
8 200 ) rate 80%)

B ADYANSP CHAT ROOM

>LFEEFMP-LFEE-FMP [5:34 AM): good moming svanyon a faw level caps for
today many thanks

IMPLEMENTED BRY-CLM RYRS18X Pz EGGD 11:15  Full Level Cap at FL3SO

Fill Lovel Cap at FLISO




) EXTENDING CAP :
Towards a European

Network Manager
guEEREEEEE g, Nominated by CAP CDM prOCIeSS
et “________..n .. The European © Higher automation and
RSP A '~...'... Commission improved workflows
L . 1 4]
R3INN e '... R N © “What if” for AU and FMP
‘ . llllIl.... . e
RO EXPRESS & % JUCSS ity S LT ® Higher level of traceability
. oo e
* o - y
* o —
:. :0 BRITISHAIRWAYS = AIRFRANCE #
.. L4
S Aerlinguse®  easyJet HOP/
L] ¥
: L 0
a N
] : J sexrreA regiosal ;
: . * AIR NOSTRUM o Thonnem Cook m
[ .
m N “
m N s .
S \/ Thomson | _ i ename
s = Airways vue |n'g ENAIRE —o——o Phafl:_iijgiﬁm to
LI | = 2 the
- S *  Extended CAP
55 S :»  VLDin2018
P, . .r S
=% IBERIA & Austrian - ;5 MR
iy 5
. ° Collaborative :':'
PYRCY - . N Advanced Planning DFS Deutsche Flugsicherung e
BRI RYANAIR  CityLine ., .\.
. o‘ "“.‘ CAP extension to
0‘ “ - “".' DFS Karlsruhe
. . . in2018
. *, L1l 11 * ¢ E
* * — PS uropean
‘e, %o, ﬂSWlSS “““¢’ ANSPs
L 4 L 4
‘., Y2, ““““’

“
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EVOLUTION OF CAP:

CAP becomes
Network-CAP

Further developments are now
ongoing to send flight plan
proposals to airlines via

NM Reroute Proposals,

taking advantage of the specific
NM B2B services supporting
ATFM and CDM processes

The SESAR PJ24 has demonstrated and
extended the CAP beyond boundaries

with a closer collaboration with the
Network Manager (EUROCONTROL)

Working towards N-CAP,
the next step for a better
sharing of information among
all stakeholders and

improved workflows



EVOLUTION OF CAP

Airline Operator

CFSP

Flight
Management
Position

Network - CAP process

Network
Manager

1

Draft of the CAP
measure

A

\ 4

Reception of RRP
message
Including what if
(slot booking, delay
and performance
figures)

Impact assessment
of CAP measure and
coordination with
adjacent FMPs

Retrieval of the flights candidate
to CAP measure

\ 4

Implementation of
CAP measure

What if Network impact and
traffic loads impact

v

Process CAP measure in
Scenario Repository

Refile final FPL in IFPS

Sending RRP message

Automated update of
CAP implementation
status

\4

Process FPL

Automated check of FPL
matching with CAP measure




' EVOLUTION OF CAP

N-CAP -Towards a
European CAP CDM

Process...

Taking advantage of NM B2B services to support

the process

©® What-If and Slot booking for proposed ATFCM measures
— Avoiding the “late updater” status “risk”

© Traceability over the whole European network

©® Occupancy counts impact assessment (local and Network
levels)

© Automated check of compliance with requested measures

© Improvement of flight dispatches workflow (+ integration
with CFSPs to be investigated)

©® Opening support of coordination of measures in future via
B2B between FMPs



' EVOLUTION OF CAP

N-CAP -Towards a
European CAP CDM

Process...

Process remains based on collaborative decisions,

and not mandatory

© Technical feasibility of the interoperability between the
tools hosted on DSNA operational portal and NM was
demonstrated in December 2018

© Trials are planned for Spring 2019 taking advantage of
the SESAR exercises framework

© Towards an implementation by the end of 20197

10
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SESAR SOLUTION:
EXTENDED AMAN

Cross-border Arrival Management
by Reims UAC

REGNIAUD Gérald, Reims UAC

SESAR '

***

e Yot



THE CHALLENGE:;
London-Heathrow case

Capacity limited, arrival holding in the
TMA routine

Asymmetric radar coverage

Inbounds from South and East enter
NATS airspace ready for immediate
descent




E SESAR SOLUTION:
Extended AMAN horizon

A cross-border collaboration to optimise
flight arrival management

E-AMAN reaches out into
airspace of adjacent ANSPs

Common E-AMAN concept and
procedures are applied

All parties share the same
information using SWIM services

EUAOCONTRIL



E SESAR SOLUTION:
Extended AMAN horizon

A cross-border collaboration to optimise
flight arrival management

© The delay sharing strategy up to )
10 minutes between London
terminal (LATC), London ACC ﬁ
(LACC) et Reims UAC

©® Above 10 minutes: delays are

allocated back in the holding
stack

W /
LY

| Airspace handled by Brest ACC and Reims ACC'

LATC LACC Reims UAC

180 ke 300 ke / 250 ke ! M0.78 / M0.74

0 Nm 50 Nm 100 Nm 350 Nm

(4 } 5 minutes 2 minutes 3 minutes



>

') ARCHITECTURE OVERVIEW XN

® Supervisor
H-/ © FMP
/)/V&Server /vL£~ ® On every CWP

B

SWIM Services




.) L] AN INNOVATIVE HMI TO BRIDGE THE GAP
[22- BETWEEN ATFCM AND ATC

E-AMAN for London- Basic Extended ATC
Heathrow and Zurich Planning (BEAP)

» 10:52:31 - KD2F e

XMAl

10:30 - 13:30

10:45-13:30

BAWA42Y
LFLL - EGLL

4
BAWG2NL = 5
LIML- EGLL 3

BAW75M
LIMC - EGLL

BAW16MT
LFML- EGLL

XMAN




.) L] AN INNOVATIVE HMI TO BRIDGE THE GAP
[22- BETWEEN ATFCM AND ATC

Summer 2019:
Display of integrated weather and air situation information thanks to SWIMet

» 20:52:32




') HOW DOES XMAN WORK ? %

g | Aircraft are instructed via RT or CPDLC

Network
Manager

“Due Heathrow Delay,
Reduce by .04”

iy

Eligibility
Horizon

i
ab

Control Working \ \\

position
Active \

Horizon o

350NM




') E-AMAN OPERATIONAL BENEFITS

No need for additional equipment for
airlines

Acceptable workload increase for
P mPER safety

ATCOs and flight crews
j Environment

®
London-Heathrow has cut holding -
times in its arrival by 1 minute, ﬁ Saving Time
reducing noise emissions

Airlines save over EUR 2 million in
fuel bills and 7,500 tonnes of CO2

annually

10



' E-AMAN OPERATIONAL BENEFITS

REIMS UAC - XMAN PROCEDURE

London-Heathrow Zurich

ghts / month

Number of fl

600 450

_—

High Season Low Season High Season Low Season

B Fights inbound (total) B Part of flights inbound with a speed reduction

11



SESAR 4"’

DEPLOYMENT MANAGER

Implementation at
25 targeted airports

@y by 2023

© UKdreland |

15 airports within

FABEC & FAB UK-Ireland

London-Heathrow / Paris-CDG / London-Gatwick / Paris-Orly /
London-Stansted / Frankfurt / Amsterdam / Munich / Zurich /
Dusseldorf / Brussels / Berlin / Manchester / Dublin / Nice

12
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integral part of the

IS an

XMAN

*
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trategy
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FABEC A
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Karlsruhe UAC

-
-
.

-
-
-
.

.
o

-

icht UAC

Maastr

BSFOCONTROL

London-Heathrow / Paris-CDG / London-Gatwick / Paris-Orly / London-Stansted / Frankfurt /

Amsterdam / Munich / Zurich / Dlisseldorf / Brussels / Nice

The biggest contributors

to the implementation

13



SESAR 2020 Project

This project has received funding from the SESAR Joint Undertaking
under the Furcpean Union's Horizon 2020 research and innovation

programme under grant agreement 73445,

E-AMAN:
Furthe IOyment ® Paris (CDG and ORY) — London-Gatwick

Live Trials by DSNA, NATS, Zurich and
and dev@®pment Skyguide
' ® Multi-XMAN in En-route (XMAN Portal
in 2019 ( )

® London-Heathrow
Involvement of Brest ACC

® Amsterdam

FABEC: trial between Reims UAC,
MUAC, Skeyes and LVNL
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