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7\ Contrails contribute to global warming so we're very proud to be announcing
the large-scale deployment of a contrail avoidance solution alongside Amelia (by
Regourd Aviation) and Breakthrough Energy Contrails.

The Thales contrail avoidance solution is a first for France. It is fully aligned with our
strategy aiming to transform the aerospace industry towards a more
environmentally-friendly future through technology, for more sustainable and
responsible aviation. Full story and video explainer below! 3 3

74 Contrails are one of the major challenges in the environmental transition of
the aviation sector. In 2024, initial trials of a contrail avoidance solution on flights
operated by airline Amelia between Paris and Valladolid helped avoid ..more
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Regourd Aviation) and Breakthrough Energy Contrails. Scale Contrail Pl'evention

The Thales contrail avoidance solution is a first for France. It is fully aligned with our Experi ment
strategy aiming to transform the aerospace industry towards a more
environmentally-friendly future through technology, for more sustainable and
responsible aviation. Full story and video explainer below! £
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7\ Contrails are one of the major challenges in the environmental transition of

the aviation sector. In 2024, initial trials of a contrail avoidance solution on flights
operated by airline Amelia between Paris and Valladolid helped avoid ..more
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Amelia and Thales expand contrail-avoidance
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Amelia & Thales contrails avoidance experiment

15t phase : test operational feasability suernsey - o
June-Dec 2024 JSrSe 3 B
Saint:-Malo v _0?
Brgst o] ersallies
Scope _ Quimper R
- e Lorient
- Main focus on Paris-Valladolid & i ANGErs | Tours
: Nantes °
» 1 rotation / week » 3
» 1 aircraft type : ERJ145 o ———— = UesSables-dOlonne "¢ France
» 50 flights analysed " , N
. . . Li 0ges . Clermont-Ferrand, L
» 5 avoidance flights realized e g
8 1
- 25 other flights analysed, 4 avoidances realized = mo\ % &
(o]
e _,g_‘»f‘
Main objective N 3 o
s G_i\j,én OUOOUSe s ontge el
- Validate operational feasibility and acceptability N e g LS Cercagonne
5 ;ﬂ_);" ._ o \ W W O 8
» Smooth integration into airline operational processes % TSP 5, gPerpignan
. . Bur
» Operational Control Center (OCC) and Pilots adoption e B
» Decision criterion : Climate impact savings vs. Delta fuel & time 7& Var lid
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Amelia & Thales contrails avoidance experiment

Operational process

Post flight
analysis feedback

~

Pilot AMELIA

\ 4

Flight Plan

Validate and compute
new Flight Plan

OCC AMELIA —

v — <

Flight Plan o o
5 Thales Dispatch Airline criteria

HMI

Flight Plan preparation

Post flight
analysis feedback

Best
Alternative

- Alternatives ’

dated thanks

THALES

Post flight Analysis

A 4

Contrails mitigation service Feedback
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Amelia & Thales contrails avoidance experiment

Pre-flight Amelia OCC interface

Event v Consignes Leon (Checklist) -  Flight Footprint ERP Manual

Flight N° Trajectories Date

- E} ; AlAB413 L
Original

alternative-0 (Gwp100: -37%)
alternative-1 (Gwp100: 116%)

& ) alternative-2 (Gwp100: -37%)

. no (:)altemauves(,G,w.:mgo112%)

Hide points Hide altitudes Hide details
Details

PPS ID: 41022363 Information for this flight was last refreshed at 2025-02-27 09:30:01 UTC
Aircraft Registration: FHRAM

Altitudes

Name STD (UTC) STA(UTC) Total GWP100 (g) Total CO2 emitted (g) Total fuel burnt (g)  Cruise FL 500 original alternative-0 alternative-1 | alternative-2 [Jli] atternative-3
40 000

Original 16:30:00 18:00:00 11212900 4163230 1322080 320 35000

Alternative0  16:30:00 17:50:00 7052880 (-37 4158170 1320470 (0% 340

Alternative1  16:30:00 17:49:32 24199000 4142760 1315580 300

Alternative2  16:30:00 17:50:00 7051610 (-37% 4154200 (0° 1319210 (0% 360

Alternative3  16:30:00 17:49:50 23825800 4162520 (0% 1321850 (0% 280
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Amelia & Thales contrails avoidance experiment

Amelia flight between Valladolid and Paris, June 5™ 2024

Initial Flight Plan - FL 360 (34,000ft)

( Flight AEH802 | 05/06/2024 | / Use Case : { 5 s } Climate Impaci (Cozeq' GWP‘IOO) 12,61

) ) ) ) ) Observation site : Brach, France
\ Timestamp : 19h 31min 30s CEST ) \ Contrails predicted : avoidance C02: NOX: H20:
- 5.70 t 213t 0.12t

Fuel consumption: 1.81t

W

Climate impact (CO2eq, GWP100) : 8.8 t (-30.2%)

CcO2: NOx: H20:

5841 2231 0.12t
(-86.9%)

Fuel consumption: 1.851t

Flown trajectory - FL 340 (34,000ft)

Climate impact (CO2eq, GWP100) : 9.6 t (-23.8%)

18:48:00 19:02:24 19:16:48 19:31:12 19:45:36 20:00:00 20:14:24 20:28:48 20:43:12
CO2: NOx: H20:
Initial flight Plan Optimized flight plan wemm  Flown trajectory = mm Predicted contrails 635 t 242 t 0] 2t
Over Brach [ Observed contrails ('84-3%)

Fuel consumption : 2.01 t

THALES
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Amelia & Thales contrails avoidance experiment
Amelia flight between Pau and Paris, Feb 27t 2025

Initial Flight Plan - FL 320 (32,000 ft)

Climate impact (CO2eq, GWP100) : 27.3 t

—— CO2: NOx: H20:
B Tl 4191 1.521t 0.101

Fuel consumption: 1.33 1

AAAAA

N Climate impact (CO2eq, GWP100) : 8.9t (-67.4%)
CO2: NOx: H20:
3.90t 1.381 0.10t
(-6.9%) (-9.2%) (-83.8%)

i\ Fuel consumption: 1.24t (-6.9%)

Legend
W Initial flight plan °
, Flown trajectory — FL 340 (34,000 ft)
16:30:00 16:40:00 16:50:00 17:00:00 17:10:00 17:20:00 17:30:00 17:40:00 17:50:00 Flown trajectory
[0 Initial flight plan Optimized flight plan Flown trajectory Wl Predicted contrails “‘, g e Climate impGCi (C02eq, GWP1 00) :7.91 (-71.0%)
/S
CO2: NOXx: H20:
3.78 1 1.52 1 0.10t
(-9.8%) (-88.6%)
Fuel consumption: 1,20t (-9.8%)
T H A L E S March 2025 - Thales AVS France
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Amelia & Thales contrail avoidance experiment

2nd phase : progressive deployment
on all Amelia flights - 2025 T b e

- o) ¢ Stockholm
./J =
Baktic 552 Estonia{" ‘. ‘ ;
Scope e L, g
e Denmark ' Lithuania | F & VRl
o o o o Kingdom P {
- 10,000 eligible flights S ‘ ot o
: Ireland L At Poland i O g o
- Aircraft types : ERJ145, A319, A319ELR, A320 AE (NG el g g
Belgiurh et % Ui, . 3"’ 4 o
Lo i ‘\~ A Cffmi{ /;h:;va;;;‘ ' Ukraine j »
Main objectives o e
J France R Hungary/ a/ ‘88 2\
; e R s Romania |/
. ore | . Croatia ~ - © \\f‘" - _atl
- Confirm scalability w5 S0 et -
on a variety of city pairs - ey R TN T I o Pt
. . 0, Jo in ' TynnenianSea (| ey P o
be able to manage dozens of daily flights Lisgon "~ P2 R\ M Torkive
7 Algiers Tunis. ¢ g B JEni
. S N\ W o
- Top-level science N 5
. - . . . Tunisia e romcon Sec ~ Lebanon
» Management of uncertainties, including ensemble forecasting , F
Morocco 3 Israel
» Sensibility fo evolution of climate models , X fgd

cairo

» Verification of contrail avoidance
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Call to Airlines : come experiment Contrails mitigation with us

> Avoid your first Contrails Big Hits in 2025 with a “no regret” approach

» Connect to our web app to get Pre-flight detection of very Big Hits with very low uncertainties,
and a proposed alternative Flight Plan for avoidance, adapted to your own mitigation strategy

Contact

Web App for Pre-Flight
Big Hits Detection & Avoidance

o5 thales-green-operations@thalesgroup.com

THALES

Platform
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Thales webapp for pre-flight Big Hits detection and avoidance o s

AEH244F EGNO - LFQQ - 13/02 18:02 Z

> FlytAdvisor v Daily - Best routes
350]
WorldWide Q Recherche en cours... *\5‘1 éqo
ol ¢
Amstie thalia.: Contialec; v Registration number : - Dispatcher analySiS 007 /ur
Daily - All routes
D Moaneeres AEH244F EGNO — LFQQ - 13/02 18:02 3 250 &
z Decision ACCEPTED >
feadbadks - 100 % (- 2931KG)
Historical - All routes CRUISE FL290 Decision Comment Ok, no slot time modification 200
Historical - Best routes @
&
150 &
Analytics
Setings Flight information o WS
<
Help
Explorations Registration Number 50
0 1 1 T T
City Pair Aircraft Type 19:00 19:15 19:30 19:45
Time UTC
EGNO — LFQQ E145
Lateral View
STD
2025-02-13 18:50 GMT :
Trip Time Distance 54
Leeds*
1:06 360 NM | \\C;:;Mr hester
AL LOVEL
\ TOC
53 4
Optimisation details N ersir T
BETPO Ro
ags . Cardiff= LONDON:
Initial FL Reason New FPL filable ? DI ADr U ‘
TN AT 4
51 4
F310 CRUISE FL290 VALID \{Rigo
m— E EE!ID
Delta distance Delta ETA Delta Fuel \Q/ fes
-ONM & +0sec B -1KG 501 '
Contrails reduction Total emission reduction SN g SAARL
© © CARTO

- 100 % (- 2931KG) - 42 % (- 2459KG) " p: T ? ?
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