Supporting

European
R'N EST = Research NEtwork Strategic Tool AVICUSIIE  EUROCONTROL

—
I
=

Hamid KADOUR

FOUNDING

EUROCONTROL MEMBER

NETWORK
Smart Sustainable Skies — 17t November 2025 SESAR MANAGER

JOINT UNDERTAKING




=4
-y

R-NEST — New ATM solution simulation @network

( NEST " R-NEST

European Airspace
Design & Capacity Planning Enhanced version

Tool for Research & Innovation

\ / \ /

= A dedicated Network simulation tool for research on future ATM concepts

= Share data and common modules with NEST

= HMIs & workflow differ from NEST
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R-NEST — Main uses

= To assess new concept
v Feasibility

v Performance assessment (@local &
Network level)

= To evaluate Deployment scenario
v"Which concept Where & When ?
v To identify optimal targeted area(s)

* Tool used by EUROCONTROL &
Research partners
v"New features & simulation types
v"New metrics
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R-NEST - Designed to support validation workflow

EUROCONTROL

=  Workflow designed to facilitate Perf Assessment and Deployment scenarios studies

-
« Data exploration

« Scenario preparation
Full ECAC environment (e.g. Airspace/Route structure — Traffic)

\
M i

Simplified simulation settings — wizard walkthrough \

@ Simulations « Clustering for targeted Solution/Concept deployment

v’ Select where and which solutions/concepts

« Activate/Simulate multiple Solutions/Concepts simultaneously
\» Network level /

ol Analysis
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R'NEST — ReaIiStiC Network SimUIatiOn EUROCONTROL
= Customisable behaviour in Pre-Tactical (D-1) &
Tactical phases for main stakeholders: Network Manager

v Events management in Tactical phase with e
' irlines
stakeholders reactions. Airports s

Flow Management

36082 as total !'Irght

= Network simulations close to reality with a full (all- 2228ty
causes) ATM delay model: e
vATFCM delays (integrated Computer Assisted IIII”Hl |
Slot Allocation [CASA] from Network Manager) ) ' |
v'"Non-ATFCM delays, i.e. internal ATM network I TTTTI TP
disturbances (e.g. handling, passengers or baggage 5277 minaem o

problems).

H ATFCM Non ATFCM M Reactionary

12.0% 49.6%

v'Reactionary delays (knock-on effect)
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R-NEST - Already integrated SESAR / future solutions (1/2) .oum.
= Short-Term ATFCM measures (STAM)
v" En-Route Dynamic Flight Level Capping

v Reactionary delay optimisation on arrival
flows

= Dynamic Airspace Configurations
v Automatic Sector Design

v" Configuration Optimiser / Shareable
blocks

= Airport WAKE/RECAT
v" Airport RECAT model

v" Runway Capacity impact function
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R-NEST - Already integrated SESAR / future solutions (2/2) .oum.

= Dynamic Mobile areas (DMA)
v" Automatic civil traffic rerouting

v Optimised DMA location
v" Mission flights integration in civil traffic (MIL)

= Airlines & User Driven Prioritisation Process
(UDPP)

v" Delay cost model
v Passenger transfer model

= Continuous Climb / Descent (CCO — CDO)
v Up to top of Climb / From top of descent

v Up to / From to fixed flight level
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R-NEST - 4D Trajectory management

= 4D trajectory builder
= BADA (v3)

= TOTAL energy model for BADA (v3)
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R-NEST - Embedded analysis dashboard

= Powerful integrated
analysis system
v" Integrated SESAR KPlIs

v" Compare multiple
scenarios

v Export to Excel (Table)
v" Coming:
» Graph export to excel

» Automated draft
reporting (word/pdf)
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Available data groups :
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R-NEST — Assessment of environmental sustainability (1/3) .

"® EDYYDUTA v 1909-Archive

= |ntegrated Advanced Emission
Model (AEM)

v Carbon & non Carbon
emissions

v Flight phases (i.e. taxi, climb-
out, climb, cruise, descent,
approach, taxi...)
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R-NEST - Assessment of environmental sustainability (2/3) .o

= Within airspaces boundaries

= Per Flight
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R-NEST — Assessment of environmental sustainability (3/3) .o

Available data groups : ECAC Fuel - CO... « / & @ ® X |ECACFuel Initia... ECAC Nox - Co ... Avallabia dates :
: m Fuel Burnt (Kg) €02 (Kg) Actual Initial NOX (Kg) €O (Kg) C(Kg)

@ Additional Airspace Attitudes._.

21 fields O

n AEM In th e R—NE ST :H.Apm“ms
analysis system 3=

o€

E|EOE (e e e e

E
<

@ Additional Airspace Emissions
20 fields O

v From local to large scale et
study

2values 2values 3values

4 DATAGROUPS

Airspace Emissions « 7 @ 8§ X 'EmissionsbyAttitudes_

B ox (k) co (kg) HE (kg) Available entities :

@ DATES &ENTITIES

O
O
[ sox
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O
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Oe

v Scenario comparison
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R-NEST - Technologies

+ Language: C++
« Framework: Qt
« HMI: QML

3D Map: Cesium.Js
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