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Environmental Transition of operations is a process

1. Permanently
evaluate the %‘./'
environmental footprint

of each actor '
Saving pool '

»
B »
time

3 Experiment locally to assess
benefits

4. Large scale deployment

if viable 2. Explore new ground / flight

optimization strategies

Exploring with local ecosystems (ANSP, airlines...)
how to develop innovative approaches to implement these savings fast
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Act fast through

MERGING KNOWLEDGE AND INTENTIONS FROM DIFFERENT PERSPECTIVES THANKS TO AN ENHANCED COLLABORATION
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Using digital tools allows to ease experiment &

deployment to existing aircraft and control centers
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Execute more Eco Friendly Operations : Step by Step
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STEP 0 (21)
Explore new Strategies

Objectives * Find new operational concept

=>» Green Flag

Optimizations © Identify dedicated time slots
where ATC constraints could
be temporarily reduced

Area e all

Representativity * low, for ideation purpose



The Concept

To set up an ATM / Airline cooperative process & associated digital tools to maximize the
use of Eco-Friendly procedures

To identify dedicated time slots where ATC constraints could be temporarily reduced

To coordinate the Green intentions from different stakeholders

To design a concept applicable on daily operations optimizing the environmental
performance at traffic flow level

TO EXECUTE MORE ECO FRIENDLY PROCEDURES
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Execute more Eco Friendly
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Objectives 0

Optimizations °

Area O

Representativity °

STEP 0 (21)
Explore new Strategies

Find new operational concept
=>» Green Flag

Identify dedicated time slots
where ATC constraints could
be temporarily reduced

all

low, for ideation purpose
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STEP 1 (51 22)
Live Experimentation

Assess feasibility to deploy
Green Flag in operations

CDO
TOD optim
CFL optim

Flights Paris -> Toulouse
CRNA Bordeaux + approach
centre Toulouse

2x Live Flights (Air France)

Operations : Step by Step



Step 1: Live Experimentation
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Execute more Eco Friendly Operations : Step by Step
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STEP 0 (21) STEP 1 (51 22) STEP 2 (52 22)
Explore new Strategies Live Experimentation Play Time Simulation
Objectives * Find new operational concept * Assess feasibility to deploy  * Simulation to estimate CO2 savings
=> Green Flag Green Flag in operations * |dentify flights with highest savings
Optimizations © Identify dedicated time slots e CDO * CFL optim via RAD removal
where ATC constraints could * TOD optim * Descent profile optim via LOA removal
be temporarily reduced e CFL optim * TOD optim
Area e all * Flights Paris -> Toulouse * 35% of Marseille FIR

* CRNA Bordeaux + approach
centre Toulouse

Representativity * low, for ideation purpose e 2x Live Flights (Air France) * Play Time Simulation
5 000 flights (2019)
» 3 typical days (low/medium/high traffic)
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Step 2: Play Time Simulation

Analysis done on 35% of the Marseille FIR, 5 000 Flights

3 COnCE ptS 18% of air traffic in Marseille FIR

=> CFL optim via RAD removal =» non optimized CFL due to RAD restrictions
=> Descent profile optim via LOA removal o
> TOD Optim 15 A) of air traffic in Marseille FIR

=» non optimized descent profile due to LOA
restrictions

(o)
90 A) of air traffic in Marseille FIR
= non optimized TOD

0,
4 A) of achievable emissions reduction in average per flight

D i )
LS S U p tO 12 A) of achievable emissions reduction for some A/C



FRACS ROLE IN THE PLAY TIME SIMULATION

Gather the Traffic
Samples
2019 —Marseille ACC
High: 01/09/2019
Medium: 04/06/2019
Low: 30/12/2019

Analyse Traffic Samples Prepare Live Simulation
Select Traffic Situations Exercises
Prepare Business
Trajectories
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PREPARING AND PLAYING SIMULATIONS
'-




Collaboration between experts, partners and clients
of an airspace design project

Experts and
partners 0 O

Analyses:
Safety

samples . .~ Environment
Capacity

~( DIADEME / Economic

N\ performance
Collaborative Performance
Platform Tools

Situations
Traffic

Play

Geographical )Z
Environments
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>€ Other resources Clients Communicate
Train
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Using DSNA tools and streamlining work
from traffic sample to performance dashboard

Capturing situation

Traffic sample

Geographical
context

Meteorological
context

Sectorisation

Procedure )
s
SID-STAR

Demo environment -
Training — Implementation

Traffic sample

Performance Dashboarc

Geographical context Results

Meteorological
context
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How it was Played ?
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Execute more Eco Friendly Operations : Step by Step

Objectives 0

Optimizations °

Area O

Representativity °
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STEP 0 (21) STEP 1 (51 22) STEP 2 (52 22) STEP 3 (23)

Explore new Strategies
Find new operational concept

=>» Green Flag

Identify dedicated time slots
where ATC constraints could
be temporarily reduced

all

low, for ideation purpose

Live Experimentation

Assess feasibility to deploy
Green Flag in operations

CDO
TOD optim
CFL optim

Flights Paris -> Toulouse
CRNA Bordeaux + approach
centre Toulouse

2x Live Flights (Air France)

Play Time Simulation
Simulation to estimate CO2 savings

Identify flights with highest savings

CFL optim via RAD removal
Descent profile optim via LOA removal
TOD optim

35% of Marseille FIR

Play Time Simulation
5 000 flights (2019)

3 typical days (low/medium/high traffic)

Shadow mode / Large scale

* Deploy at European scale
e Simulation of new area
e Cooperation with the NM

e Extend the portfolio of

optimizations

* Europeanscale

* Shadow mode



CONCLUSION

Some Flight Path optimization can be achieved right from now !
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