Supporting 9

European A 4

Aviation EUROCONTROL

Operational Improvements /

Fuel and emissions savings
ICAO EUR ENV TF/2

David Brain

17th October 2023

vd, .
NETWORK 2

MANAGER [




The Challenge Ahead for Sustainable Growth g

EUROCONTROL
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— (CO2 emissions forecdst results — base scg g

", EUROCONTROL

EAD 2030 - Base Scenario
Estimated G0, emissions up to 2000 - ECAC IFR Departure Flights
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ATM contribution by — Objective Skygreen g
ﬁ‘ EUROCONTROL

* EU proposing an intermediate target of a 55% CO, reduction by 2030

compared to 1990 levels.
ATM improvements ® Fleetupgrades ® SAF ® MBM (ETS + CORSIA)

EAO 2050 - Base scenario

Estimated CO; emissions between 2005 and 2050 - ECAC IFR departure flights
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Reference - https://www.eurocontrol.int/publication/objective-skygreen-2022-2030
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EUROCONTROL

2019 - ICAO Global ASBU enVironmental benefit g

ICAQ Initiated the Aviation
System Block Upgrade

(ASB U) Inltlatl\ée as a k Impiizrr;?:tngieaﬁ E[;;IJC'IE]D E[HEEEIC‘IL;]‘l E[g;cl;CZkS]z [EDf:Zan\.\raard]
programmatic framewor
that: Airport | T O I .
. . operations
« Develops a set of Air Traffic
Management (ATM) solutions
or upgrades meropersote [N B - N )
- Takes advantage of current et
eqUIpage Optimum
- Establishes atransition plan, | ey I N I )
and
‘ Enables g|0ba| Efficient
interoperability tight patns | I N I )
Outlined in ICAO Global Air L

Navigation Plan (Doc. 9750)
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ASBU analysis — State Letterfresponse from SL11¢ g

*. EUROCONTROL

Global responses from SL/M118

Total responses (5th November 2018)
cover 92% of global traffic
e SL8 responses

Aggregated EUROCONTROL respons & expected from
L5SIP dats

h
B BO response coflated from ASECHA AN-Conli 13 paper g

e
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ICAO regions
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Range of estimated block 0/1 fuel savings (from 2015-2025 implementation) per ICAO region (Mt)

Total Fuel savings

(mt)
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Africa

Asia f
Pacific

1.4

Europe
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Latin Middle
America / East
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America

=4
-y

EUROCONTROL



=4
-y

EUROCONTROL

ICAO regions
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Relative % Fuel
Savings
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2019 - ICAO Global ASBU enVironmental benefit

EUROCONTROL

/
« ASBU B0/ B1 modules implemented prior to 2015: 57-92kg fuel per flight (180-289 kg CO,)

« The implementation of ASBU is estimated to provide a total annual global fuel savings in 2025
of between 167-307kg per flight (528-970kg CO,)

Total fuel savings (kg) per flight in 2025 from B0/1
operational improvements

A 2025
|

167-307 kg
per flight
110-215 kg from ASBU

BO/1
implementation
¥ 2015

¥ T Prior to
ﬂ o
v Y

Implementation of BO/1 Implementation of B0/1
prior to 2015 2015 to 2025

Fuel saving per flight
(kg)
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4 ASBU modules (CDO, ASUR, TBO and CCOQO) provide
close to
60% of the higher range of fuel and CO,, savings;

CDO — Continuous Descent Operations
ASUR - Space-based ADS-B survelllance
TBO — Trajectory-Based Operations

CCO - Continuous Climb Operations
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A further 6 ASBU modules (RSEQ, ACDM, APTA, FRTO, AMET
and NOPS) provide an additional 37% of savings;

RSEQ — Runway sequencing (AMAN / DMAN)
ACDM - Airport Collaborative Decision Making
APTA — Performance Based Navigation

FRTO — Free Route Airspace / FUA

AMET - enhanced MET information

NOPS — Air Traffic Flow Management
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CDO — the concept

THRUST

|

“

CDO eliminates
the extended
low level segments

THRUST =

mm Continuous Descent Operations
== (Conventional Approach
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Average time 1n level flight for all arrs /deps in 2017

EUROCONTROL

€|

/

European CCO / CDO TF

Fuel CCO/CDO: Average time in level flight for all arrivals / departures
(from top of descent / to top of climb) at selected airports in 2017

“ IEFEY 1.1 million

tonnes/yr

9 .72 150 million/yr for
= | 'Saa airspace users
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European CCO / CDO

e h APPENDICES:

A. CCO/CDOEXECUTION - LIST OF IDENTIFIED CONTRIBUTORY FACTORS

D. NOISE OPTIMISATION
Taropean cco E. AIP PUBLICATION
AIRSPACE / PROCEDURE DESIGN

G. LoA/RAD

I. TRAINING FOR ATCOs
J. AIRLINE STANDARD OPERATIONAL PROCEDURES AND GOOD PRACTICE MATERIAL
K. FLIGHT CREW TRAINING

K.1 General Principles
K.2 Initial Training
K.3 Recurrent Training

L. AIRLINE PERFORMANCE MONITORING AND FLIGHT CREW FEEDBACK

0. FUTURE DEVELOPMENTS
P. TOOLKIT FOR IMPLEMENTING AND OPTIMISING CCO /CDO
Q. CASESTUDIES

https://www.eurocontrol.int/concept/continuous-climb-and-descent-operations#action-plan
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https://www.eurocontrol.int/concept/continuous-climb-and-descent-operations#action-plan

European CCO / CDO

N 4

EUROCONTROL

A

Deliverables (2) - CCO / CDO performance dashboard
e All airports in Europe*

CDO - Continuous descent operations in the EUROCONTROL area
- & i
Airport View -1 Avg. time in level flight by month (sec) - CDO

* All airlines flying in Europe* o

Airline View ’
2019 i
CDO - Continuous descent operations by airlines in the EUROCONTROL area : e
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* Subject to data availabilmity  https://www.ansperformance.eu/efficiency/vfe/
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European CCO / CDO g

¥ EUROCONTROL

Deliverable (3) - CCO / CDO Tool Kit

= https://www.eurocontrol.int/concept/continuous-climb-and-

Continuous descent operations refresher for ATCs [ATC-

: R-CDO]
descent-operations o

Deliverable (4) - ATCO refresher training on aircraft s i

energy management =

= https://trainingzone.eurocontrol.int/ilp/pages/coursedescription.jsf?
courseld=8619678&catalogld=232380

De||Verab|e (5) = Flight Crew CBT on CCO / CDO Continuous descent operations refresher for flight crews

[ENV-CDO]

= https://trainingzone.eurocontrol.int/ilp/pages/coursedescription.jsf?
courseld=9178064&catalogld=896425

Available now

12 Months
max. study period

4 Hours
Duation

Reference -

ICAO ENV TF, Thilisi 2023
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Free Route Airspace -

EUROCONTROL

Facliity of the European Union

[ 3 cat] e Comtectes camee Free Route Airspace Implementation - End 2022
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North Atlantic Tracks m g

Proportion of Traffic on QTS

L %
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Airport Collaborative Decision Making g

S [
- eE

With A-CDM, information is
gathered and shared in real time
between all operational partners,
including:

THE MANUAL

Airport CDM Implementation

air traffic management;

Eurocontrol Network Manager; i
airport operations; .
ground handling; and Ow @

airline operations.

— Fr i

ERDCORTRGL
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Boosting Flight Efficiency: ADS-@ EPP g

EUROCONTROL

ADS-C EPP
operational @
MUAC

Showcase flight
efficiency benefits

1. ADS-C can identify whether a flight can exit a non-active military
area before it becomes active —> shortest route

2. ToC display —> earlier direct routing — earlier
clearance to RFL — CCO: 12-35 kg of fuel savings / flt

‘‘‘‘‘‘

A3Z0 /M NE443 KKK EGGN|EEL38®|NDGRD 1245 239 |118.48®

132,055 WG F280 H267° |MB. 77 1AS242|Go0421 —

MOGROD 4245 A48 280 MN3574 LLU  OK 118, 480
POINTS FL ETA SPEED.  LAT YERT
DEQAND@4E2E |380 |12:41:10 |M,TF6 Taol

D2OONOE3ZIE (335 |12:45:13 |IAS270 *OVR

3. ToD & optimum descent profile display
—> more miles at cruising level —
optimum descent — CDO: 10-24 kg of fuel

NOGRD 2808 [12:45:54 (IASEZTE MWAYET
. /flt S50 335 380 . Smasas LUSOR |244 12148157 |IASZTE [WAYPT]
188 Sad 2 R e e -
SaVIn 0 S S 220 gl o M_Mm SEE, 95,9 [SEEREs
12:45



Next steps — removing gmissions e.g. Formation flying g

*  EUROCONTROL
, » fello’fly project to prove
0 - safe technical and

. operational principles
inspired by
Wake energy retneval demonstrator the flight technique
of migrating birds
¥ Industry collaboration

with airli , Air Traffi
,;—#*\?ﬁ‘ > Cun;él Erisvid:rs %
7

é & regulators

(

Using air upwash
to lift a follower aircraft 5% to 10%
fuel savings
on long-haul trips

Significant
emissions reduction

AIRBUS




Next steps — removing gmissions e.g. e-'Yaxi solutions /e'

", EUROCONTROL

3I-minute main
engine start-up

Climb-out

= - ENVIRONMENTAL
3 - BENEFITS
E:,_ h'i Compared with an aircraft
O taxiing using its et engines,
o Electric Taxiing will
Takeoff - REDUCE EMISSIONS
i_‘,- BY UP TO:
I-minute main LL
engine cool-down - 51 %
-61%
CO->
e 4
M -62%
6-minute e 14-minute HC
taxi-in Gate taxi-out
B Main engine taxiing B Electric Taxiing - 73%
)
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EUROCONTROL

New challenges - AZEA g

Aerodromes

=
cC e v
[SRC=
= o, O
c P
.C_’cqu)
=T 2
- . =
C © 3
O QT
7_3"59_’

|“ 8 Integration into the European network

Incentives
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New challenges - AZEA g
A

EUROCONTROL
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Performance measurement

ICAO ENV TF, Thilisi 2023

CRITICAL REVIEW OF ATM/ANS
ENVIRONMENTAL PERFORMANCE
MEASUREMENTS

ATM/ANS Environmental
Transparency Working Group

Pillar 1 - Final Report

&
e

EUROCONTROL

V4

CAFR-5G20232-TP04
L5RT
English unly

‘ by

*
Vi

COMMAIOTTEE ON AVIATION ENVIEONMENTAL FROTECTION (CAEF)
STEERING GROUP MEETING
Takamatu, Japan, 16 to 20 Octeber 2023
Agenda Ttem 2 Developments since the 2022 Steering Greup Meeting

UPDATE OF THE ENVIRONKMENT EEY PERFOEMANCE AREFA
IN THE GLOBAL AIR NAVIGATION PLAN

{Prasazted by the ICAD Sscretariat)

L INTREODUCTION

L1 Simos the sodorsement of the sixth edition of the GANP during the +0™ session of the ICTAD
Assambly, the GANP is presented in 2z slectronic format avadlabls at Hops - ICAD GAND Pora] and i
contunt is organized ivte foer levels: e global levels (stategic and techmical), 2 mgional level and 2
maticnal ong. The 41° semon of the ICAD Assembly sndomsed the sweventh sdittom of the Global Adr
Navigation Plan. The Global Air Navigation Plan is performance-driven and servics orisated.

- PEEFORMANCE IN THE GANP

1l The Global Air Navigation Plan {GANP) contains, the GANP performance famemor,
compowd of 2 sedes of parformance ambitions, focus aress, performancs objectives 2ad key parfommance
indicators (EPI:) within the eleven key performance amas (EPAs) ' marching the gliobal parformance
axpectations cutlined m the (fsba! Arr Traffc Maegement Operattona! Comcept (Doc 9854)

22 The Performance Ambiticns, conteined in the global stategic level of the GANP, are
quelitative statements. defined in the eleven ICAD EPAs, whoss goal is to provide global priorities on the
performance grolmton of the global air mavigation wystem. The parformance ambitions should not be
regarded a5 targets to comtmously monidor and report performance agaimt, bet rather as a catabyst for
changs.

Nare More ifformation on the CGANF Pepormemce Ambitons & oesiloble o

Tt e, ot e el § o ocnrme s fe o -
N Thed 24 BT Argl el FarU e L KPNY B7 k= hinir

| The cloven ICAD BPAs sfety, sauiy, awiumnestal inpact, oo effectivere, copacity, Might eMciemcy, Nedbiliyy,
prodictalility, soom wnd sy, peticipstos by the ATM S N R —

4 pagges)
CAFPS(E 20092 [F004. 2 on dewst
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Collaboration and partnership to deliver the poolof benefits

EUROCONTROL

NETWORK
MANAGER
(PERATIONS
CENTRE
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SUPPORTING EUROPEAN AVIATION
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