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CANSO

CANSO Operations Programme

e Scott Leis
 Former FAA:
» AIM Specialist and VFR Chart Cartographer
« Air Traffic Specialist for the Caribbean Region
» Airspace and IFR Procedure Specialist

» National Airport Data Collection Program
Manager

 Email Address: scott.leis@canso.org




CANSO

CANSO’s work

3 Work Programmes 20 Workgroups

Safety
Operations

Strategy and Integration



CANSO

Operations Programme Overview

Unmanned Aircraft Systems (UAS) Traffic
Management Task Force (UTM TF)

UAS and Emerging Technologies Workgroup
(UAS/ET WG)

System-Wide Implementation Management
Workgroup (SWIM WG)

Smart Digital Towers Task Force (SDT TF)

Performance-Based Navigation Workgroup (PBN
WG)

Operational Performance Workgroup (OP WG)

Environmental Workgroup (ENV WG)
Data Link Implementation Task Force (DLI TF)

CANSO ATFM Data Exchange Network for
Cooperative Excellence Task Force (CADENCE
TF)

Air Traffic Flow Management/Airport-Collaborative
Decision Making Workgroup (ATFM/A-CDM WG)

Aeronautical Information Management Workgroup
(AIM WG)
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UAS Traffic Management Task Force
(UTM TF)

Co-Chair — Ms. Angela Kies
* Head of the Unmanned Aircraft Systems program
for DFS Deutsche Flugsicherung GmbH
Co-Chair — Mr. Larry Ley

» Senior Portfolio Manager, Airspace & Operational
Efficiency for Boeing

ANSP Considerations for RPAS Operations

3-Part, Regional Focus Webinar on the
Emergence of Remotely Piloted Aircraft Systems
Integration, Benefits and Hazards in Africa

* Located at myCANSO -> Resources:

Agreed to provide input (such as Best Practices) to
2022 ICAQO Drone Enable Event submitted on
behalf of CANSO

Look at UTM/ATM Integration Roles/
Responsibilities based on collaboration with
RPAS/Emerging Technologies TF

Lessons Learned — Need to meet at least twice/yr

Increase use of CANSO Web and TF Portal to
share and disseminate information

Moving forward, increase focus on drone detection
on and around airports

Cost-recovery mechanisms for UTM services/UTM
development from ANSP perspective


https://canso.org/insight/regional-focus-emergence-of-remotely-piloted-aircraft-systems-integration-benefits-and-hazards/

CANSO

UAS/Emerging Technologies Workgroup
(UAS/ET WQG)

Co-Chair — Mr. John Page e Updated TORs
 FAA - UAS Policy Team « Updated Work Plan

» Co-Chair —Mr. Lance King « Developed approach to provide more
* Northrop Grumman Corp. information/guidance to ANSPs:

« Updated UAS Training Packet

« ANSP Considerations for Unmanned Aircraft Pfg’;gggg plan for virtual UAS training session (In

System (UAS) Operations » Developed Regional Training Sessions

« 3-Part, Regional Focus Webinar on the « Updating ANSP considerations for UAS Operations
Emergence of Remotely Piloted Aircraft Systems Document (In Progress)
Integration, Benefits and Hazards in Africa

» Located at myCANSO - Resources:

* Increased coordination with:
« UTMTF
« CANSO Safety Programme
« CANSO Regional Directors


https://canso.org/insight/regional-focus-emergence-of-remotely-piloted-aircraft-systems-integration-benefits-and-hazards/

CANSO

System-Wide Implementation
Management Workgroup (SWIM WGQG)

« SWIM Kit Concept Development

 Co-Chair — Mr. David Leow « Outline has been developed
 Head of ATM Software Engineering, CAAS « Must be digestible in size and scope (10-15 pages)
e Co-Chair — Mr. Mark Libant » Objective is to provide ANSPs with the minimal

information necessary to make decisions regarding

« Manager, Flight and ATM Services, Nav Canada the implementation of SWIM

e Co-Chair Mr. Wayne Osse « Once in final draft form, the Kit will be validated by
« Chief Architect, Global Aviation and Transportation, ANSPs including AirNav Indonesia
Solace * Increased coordination with:

« CANSO ATFM/A-CDM WG
« CANSO AIM WG
« ANSPs

CANSO White Paper on System Wide Information
Management (SWIM)
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Smart Digital Towers Task Force (SDT TF)

* Co-Chair — Ms. Elizabet Paviova » Updating guidance material for remote and digital

* Think Research Limited towers that was published in December 2020.
¢ Co-Chair — Mr. Niclas Gustavsson Target date is June 2022.
« SAAB * Present new implementation use cases

» Discuss new lessons learned
* Introduce new technological advances and

applications
» Expand discussion on safety improvements to
e CANSO Guidance Material for Remote and Digital support controllers
Towers » New section on digital tower lifecycle
« 3-Part, CANSO Academy Webinar Series on » New section on environmental impacts
Remote Towers * New section on change management and human
factors

Located at myCANSO - Resources:


https://canso.org/insight/canso-academy-improving-efficiency-through-remote-and-digital-towers-part-3-2/

CANSO

Performance-Based Navigation
Workgroup (PBN WGQG)

e Co-Chair — Mr. Dieter Guenter « Reviewed PBN implementations to identify new lessons

. . : learned
« Senior Vice President, Aerospace, Tetra Tech AMT

_ » Continue support for regional PBN projects
e Co-Chair — Vacant

* Formerly Mike Hornby from NATS UK. He is now on
the CANSO Operations Steering Committee (OSC).

« Evaluate V-RNP development

Renewed interest in application of various PBN
navigation specifications — possible topic for new high-
level guidance material

* Discussed Key Performance Indicators (KPIs) for PBN
* Increase coordination with CANSO Operational

» Use of PBN for Noise Management Performance Workgroup (OP WG) to identify KPI for noise
PBN for ANSPS: C 2030 Impact assessment
o or S: Concept . . :
P * Discussed Minimum Operational Network (MON) for
« Performance-Based Navigation — Best Practice NavAids
Guide for ANSPs « Agreement that MON planning will be the main task of this
WG

» Started development of CANSO Minimum Operating
Network (MON) Document



CANSO

Operational Performance Workgroup
(OP WQ)

e Chair — Mr. Valeriy Khavanov  Completed an analysis of KPIs currently used in

« Deputy Head of ASEC (Azeraeronavigation), Air different regions

Traffic Department, AZANS « Continued reviewing/identifying published KPIs
relating to capacity, flight efficiency and
predictability

* Released Report of Performance Metrics Survey

« Recommended KPIs for Measuring ANSP to CANSO OSC

Operational Performance « Started to asses impact of other CANSO WGs on
KPIs



CANSO

Environmental Workgroup (ENV WGQ)

e Co-Chair — Mr. Pascal Hochstrasser e Continued development of CANSO Environmental
. Skyguide Accreditation Programme
: » Based on Standard of Excellence Model - focus is
* Co-Chair — Mr. Paul Dunholter on measuring maturity of environmental
o Tetra Tech AMT management processes

» Scope (i.e., enroute, terminal and surface
movement ops, corporate governance, Flight
Inspection and CNS infrastructure maintenance,
facilities)

* Measuring Environmental Operational _
* To be launched in 2022

Performance

. ANSP Carbon Footprinting: A Best Practice Guide ~ * Continued Validation of Global Environmental
Efficiency Goals

» Use of PBN for Noise Management - Identified Efficiency Studies

* Reviewed and discussed uncertainty of past studies
» Discussed Efficiency/Capacity Interrelations



CANSO

Data Link Implementation Task Force
(DLI TF)

* Developed a series of three (3) Data Link webinars
 Chair — Ms. Lisa Bee that will be released in alignment with the 2nd
« Director of Air Traffic Services, Inmarsat Aviation Edition of the ICAO Global Operational Data Link
(GOLD) Manual

* Developed a Data Link survey that was
disseminated in August 2021

* Developed the CANSO Data Link Implementation
Checklist

e 2022 Work Plan

o Task 1: Assist ANSPs that have not yet
implemented CPDLC and/or ADS-C

o Task 2: Facilitate ANSPs in providing efficiency
benefits through the use of data link

e Task 3: Determine interest in and topics for regional
webinars



CANSO

CANSO ATFM DATA EXCHANGE NETWORK FOR
COOPERATIVE EXCELLANCE (CADENCE TF)

e Co-Chair — Mr. Joe Hof
 CGH Technologies

e Co-Chair — Ms. Midori Tanino
* FAA, Air Traffic Organization (ATO)

* Regional Focus Webinar: Introducing the
CADENCE Operational Information System in Africa

* Located at myCANSO ->Resouces:

New TF, launched in March 2021

Conducting outreach to regional and functional
groups to inform them about the availability of
CADENCE and the CADENCE Operational
Information System (OIS) to support of ATFM/CDM
needs

TF will assist with regional deployment and
development of associated procedures

Conducted Regional Webinars

Initiated support for CANSO Mombasa ATFM
Implementation Plan in Africa


https://canso.org/insight/regional-focus-introducing-the-cadence-operational-information-system-in-africa/

CANSO
ATFM/A-CDM Workgroup (ATFM/A-CDM WG)

» Co-Chair — Mr. Sugoon (Kin) Fucharoen
o Senior ATM Officer, AEROTHAI

e Co-Chair — Mr. Stuart Ratcliffe

» Business Development Director, Specialist on
ATFM/A-CDM, Metron Aviation

» Developing Long Range ATFM Concept
* Q1, 2022 Target Pub Date

» Developing Case Studies Collection for Special
Events Planning. Will include examples from:

| o » Olympics
e Co-Chair — Mr. Fredrik Lindblom  Air Shows
« Sales Director and ATM Specialist, SAAB ATM « Military Exercises
* World Cup

e Multi-lateral Conferences
« Large-Impact Weather
e |ndustrial Actions

* Implementing Air Traffic Flow Management and » Developed ATFM/A-CDM Work Plan

Collaborative Decision Making » Main focus will be on finalizing the LR-ATFM
Concept and Case Studies Collection

» Determine desire for regional A-CDM webinars and
begin development of those, if desired

« CANSO Guide on ATFM/A-CDM Integration

» Guidelines on Airport-Collaborative Decision Making (A-
CDM) Key Performance Measures

» Airport Collaborative Decision Making — Optimization
through Collaboration



CANSO

Aeronautical Information Management Workgroup
(AIM WGQG)

e Chair — Mr. Aleksandr Estrov  Membership experienced 100% turn-over in 2021

* AZANS  Developed AIM WG Vision, which included:

* Development of webinars for specific AIM needs
* Development of KPIs for AIM

« Aeronautical Information Management (AIM) « Short term work plan
Quality Management Development Guidance « Review and update WG TOR
Material  Discuss AIM implementation plans

» Asked for status updates on AIM implementation
from members

» Facilitate group work by splitting into subgroups
based on time zones

 |dentify co-chairs for subgroups
 Identify ANSP regional AIM needs
* Develop an action plan



CANSO
CANSO Outreach and Support Material

https://canso.org/publications/

* Automation Interface Between Flight Information
Regions: Best Practice Guide for ANSPs

» Best Practice Guide for Crossing Flight Information

Region Boundaries « Search for “CANSOcomms” on YouTube
« ANSP Guidelines for Implementing ATS Surveillance e Or look under “Resources/Videos” on
Services Using Space Based ADS-B myCANSO

« CANSO Emergency Response Planning Guide (Safety)
* Many other Safety related publications

« Many Strategy and Integration related publications



CANSO

QUESTIONS AND ANSWERS
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WHY — NEEDS

e Challenges:

o0 ANS El for ICAO USOAP 67.5%
o Under investment in future capabillities

e Opportunities:

o COVID a burning platform
o Experienced CANSO Asia Pac members
o Digitalisation offers economic tech solutions

SHAPING
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HOW — OBJECTIVES

 Help Members:
o0 Strengthen fundamentals
o Build future ready capabilities

e OWG can:
0 Share experiences and best practices
o Coordinate regional ATM initiatives

o0 Experiment with new ideas, including conducting simulation and
trials

o Work together on vendor solutions

e Past successes: ADS-B sharing and ATFM

SHAPING

o CANSO

SKIES




HOW — PROCESS

 Frequency: Currently, meeting twice a year — potentially can have
more virtual meetings for specific topics

« Membership size: Previously, for regular OWG members. But we have
different expertise and discussion topics are varied. Can have different
subject matter experts attend

* Interactive — ask “stupid” questions

« OWG should aim to go beyond sharing: e.g. demonstrators and
simulation exercises. Can involve ATM research laboratories or
experimentation centres

SHAPING

OUR
ruris R CANSO
SKIES




WHAT — AREAS OF FOCUS (1/3)

» Creating a blueprint for future skies:

o Discuss how UTM and ATM can converge or do a demonstrator or
simulation

o Exchange views on FUA or space launch ops

o0 Share on use of airspace design validation tools

SHAPING
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i CANSO
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WHAT — AREAS OF FOCUS (2/3)

* Delivering a sustained future for aviation:

o Exchange views on fuel saving measures
o Exchange views on UPR and FRA

o Implement CANSO ANS environment accreditation scheme

SHAPING

OUR
it I CANSO
SKIES




WHAT — AREAS OF FOCUS (3/3)

* Raising the bar by connecting the ATM industry:

0 Share experience on fundamentals including system upgrading,
renewal

o Coordinate and assist on existing ATM development, e.g. ATFM,
iIntegration of AMAN, DMAN, XMAN, SMAN

o0 Get companies to share on latest in digitalisation trends

o Conduct simulations or trials on next generation ATM capabilities,
e.g. SWIM, FF-ICE, TBO

SHAPING

OUR
g e CANSO
SKIES




RESULTS

« No Members left behind - Timely realisation of ATM capabilities and
Innovations

« Tangible products:
o Simulation and trial results
0 Assistance for Members including suggestions for vendor

solutions

* Reports and briefings to APC3

e Contributions at ICAQO - share our work

SHAPING

OUR
it CANSO
SKIES
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Updates of TBO Activities in China

Air Traffic Management Bureau . CAAC

Kang Nan
November 4, 2021
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ICAO GANP ASBUs(2019)
The 6t ASBU Structure Evolution

® |CAO AN-Conf/12 (2018.11)

> Revise new vision ASBU

m Vital Structure Adjustment of ASBU

> Bth  ASBU: Blocks, Threads, Modules oty
Performance Improvement Areas (PIA)

> 6t ASBU: Blocks, Threads, Modules, Elements

Operation

Technolopy

m Represent the PIA and thread in form " as ) 201 N PlAand
] . Newly Created Th read
of function type instead of KPI “om~ | Changes

21 Threads 22 Threads COMS

ed CSEP
j'ay GADS The 6% Ed (2019)
NAVS

No concept of PIA

> Operation, Information, Technology

Disoontanued ACAS NOPS
nowever 3 groups
ASEP AMET RATS (1) Operation
APTA RSEQ
Et[:)g ASUR SNET 14thre_ads
o DATM SURF (2) Information
(DAIM) SWIM - 4 threads

FICE  TBO (3) Technology

WAKE
\_ J FRTO / — 4 threads




ICAO GANP ASBUs(2019)
The 6t ASBU Structure Evolution

® The threads of the 6t ASBU is defined explicitly for function.
> 14 threads for operation; 4 threads for information; 4 threads for technology

» The TBO thread has been updated based on TBO concept and as an integral concept,
with its elements coming from the operational threads. The communication elements
of the previous TBO thread are now in the COMS thread.

ASBU Operational Threads ASBU Enabler Threads
+ AMET - Meteorological information
=+ ACAS - Airborne collision avoidance system + DAIM - Digital Aeronautical Information Management
+ ACDM - Airport collaborative decision making =+ FICE - Flight & flow information for a collaborative environment
+ APTA - Improve arrival and departure operations + SWIM - System wide information management
2 ASEP - Airborne separation
%+ FRTO - Improved operations through enhanced en-route trajectories
+ GADS - Global aeronautical distress and safety systems ASBU Network / Infrastructure Threads
+ NOPS - Network operations % ASUR - Surveillance Systems
+ OPEL - Improved access to optimum flight levels in oceanic and remote airspace % COMI - Communication Infrastructure
7+ RATS - Remote aerodrome air traffic services + COMS -ATS Communication systems
+ RSEQ - Improved traffic flow through runway sequencing > NAVS - Navigalion systems
2 SNET - Ground-based safety nets
%+ SURF - Surface operations

|+ TBO - Trajectory-based operations I
- VWWake turbulence separation



ICAO GANP ASBUs(2019)

ASBU Trajectory-Based Operations (TBO) Thread

TBO Trajectory-based operations Operational

CONCEPT OF OPERATIONS BY BLOCK
Block Description

Block 0 Introduction of time-based management within a flow centric approach.

Block 1 Initial Integration of time-based decision making processes.

Block 2 Pre-departure trajectory synchronization within a flight centric and network performance approach.
Exended time-based management across multiple FIRs for active flight synchronization.

Block 3 Network performance on demand synchronization of trajectory-based operations.

Block 4 Total airspace management performance system.

® TBO thread Concept of Operation in ASBU
® TBO thread elements in ASBU

ELEMENTS
Element ID Title

TBO-B0/M Introduction of time-based management within a flow centric approach.

TBO-B1/1 Initial Integration of ime-based decision making processes

TBO-B2/1 Pre-depariure trajectory synchronization within a flight centric and network performance approach
TBO-B2/2 Extended time-based management across mulliple FIRs for active flight synchronization
TBO-B3/1 Network based on-demand synchronization of trajectory based operalions

TBO-B4/1 Total airspace management performance system




ICAO GANP ASBUs(2019)
ASBU Trajectory-Based Operations (TBO) Thread

— & ACDM-BO/2

® TBO thread

> An integrated concept

e APTA-BON
— e APTA-BD/2
— = APTA-BO/3

g — & APTA-BO/%
_— — = APTA-BO/S
~——— e FRTO-BOA

 — NOP®B{BPS-BIN ACDM-B
L 3

e ACDM-BO/2
—— & SURF-B
= NOPS-B/7 it Vs
e APTA-BO/3
e APTA-BO/6
— @ APTA-B1
e APTA-BI2

> Originated from the /
operational threads / ~

_ RSEQ-BO/ NOPS-B1/6 e APTA-BYS

-t ® - ——a APTA-BI/4

- RSEQ-BOf2 e ACDM-BOS ———e APTA-BI/S

1 o - T — e SURFBIs Pl g

> Ultimate goal for threads Sl - —Srmoen

——

° . — NOPS-BI/S
I n AS B U g NOPS-B2/3 NOPS-B2/5

. ACDM-B1/2

= APTA-BIN
- APTA-B/2

& APTA-BI/S
e APTA-B2/

e APTA-BIN

* ACDM-BI2
NOPS-Bl/8




TBO Activities of CAAC I

0 : 14D Flight Trial l

oi Flight Trial with 2 A/C |



Initial 4D Flight Trial

High Attention paid by CAAC

m 2015: The project of 14D Flight Trial is launched, funded by MOST

m2017:

m2019:

A TBO Taskforce is set up

The 14D project is listed as the annual

focal task
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Initial 4D Flight Trial

Flight Trial Scenario
H Test Date : 2019.03.20 - .

B Test Scenario : - e e -
° oo iy "5“ 1KO  DAPRD AKUBA “?T_." ATAGA  yooe  YIN
> Route: Tianjin-Guangzhou ! Fo T c T ] 1oL
> Area: Guangzhou ACC & APP ¢ RIS SR S N, X

B Test Items : l !
CPDLC/ADS-C
> CTA

> EPP - = FLJTP("M —— S
. TeSt MOde S = ey ey \
» Shadow Mode /14D T e g g g mn e

| I I

FAY

A

l

14D Test SEctionand: Return Route

Radar Control Section




Initial 4D Flight Trial

14D Test Systems

B Test aircraft with 14D avionics
® 14D ATC automation system
® VDL M2 + ATN (Baseline 2)

\*\
i
\

%Multi Protocol=
Wuhan ATC DOP : Processing | l

: ! = VHF VGS
AT e z 1 -
: - v
T - BT Y

=

N

AIG ATN
Router l

Guangzhou
ATC




Initial 4D Flight Trial

Test Procedures

B 6 ATC units, more than 12 control

sectors, a total mileage of more
than 3,800 kilometers

W 24 test scenarios predefined

® 21 14D instructions tested,
covering ADS-C EPP reports,
CPDLC communication, and CTA
operation.
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Initial 4D Flight Trial

. . FLE = s v
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A great success
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Flight Crew on Test Aircraft A320 Test Aircraft/ A320



14D Flight Trial Conclusions

=
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Air-ground 4DT sharing

m 42 waypoints from ZBTJ to
ZGGG. The EPP data covered
all items of future 4D
trajectory.

AlB0O20U

B The aircraft downloads EPP
data per 5 minutes, data
quality is stable

[
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14D Flight Trial Conclusions

Air-ground trajectory negotiation Dand Contract

® Obtained the ETA windows of ATAGA, LUMKO, ATAGA
OBLIK gt
® Uploaded CTA time from ATC for real-time 19:02:40-19:12:33
trajectory negotiation ETA window
RTA negotiation . ‘
Leg : : — Assigned CTA
Type Metering Fix | Affiliation 19:05:00
1 | Enter TMA ATAGA Guangzhou TMA
2 | Inside ENR LUMKO Guangzhou ENR
2 | Transfer OBLIK Guangzhou ENR Al



14D Flight Trial Conclusions

" 2o19/03/19
19:05:02

Aircraft on-time arrival

P OBLIK | 492km | yo6:50 | (10s)

= <RETURN

e
CEEE L =~ | | |
1

CTA Execution

Recorded |

CTA Execution (UTC 20t March)
: CTA Issued Response .
CTAFIX Distance to !ETA CTA/ Time to set Pilot Rad_ar
Fix window tolerance CTA Record | Monitor
3:02:43- 3:05:00
ATAGA 578km 3:12-02 (105) 48s +2s -5s
3:54:19- 3:55:00
LUMKO 394km 3'56:26 (105) 15s 0s -1s
4:24:08- 4:25:00 335 +1s As




14D Flight Trial Conclusions

Time consuming of the trial

B The altitude profile comparisons of
three optimal CDO trajectories under
the approach scenario of trial.

B Regardless of the impact of wind and
temperature, the trial time complies
with the simulated window and
validates the TOD information.

Time Consuming

Trial. Min Time Max Time Min fuel
544s 502.5s 555.4s 504.7s
3.3
g 2.8
?'" —in time
E 2.3 max time
- min fuel
% 1.8 ADS-C report
13
70 60 50 40 30 220 -10 0

distance to ATAGA / nm




14D Flight Trial Conclusions

EPP Performance

m 152 EPP reports were successfully received 0
during nearly 5 hours test flight o
B The ETA changes with instructions issued 3 o
during the progress off light. il
B There were 4 periods with high latency, 5
and the ADS-C EPP delay reflected in O 2nsh937c0RRE532 0R505 s
VDLM2 |Og. EPP order from begining
o SR S e 4 :

distance to ATAGA/km distance to LUMKO/km




14D Flight Trial Conclusions

VOICE-DATA Communication time

CPDLC Service Performance .
m152 EPP reports were successfully ) | |

received during nearly 5 hours test flight iéls T—
® The ETA changes with instructions issued mm Hl m “l H |

during the progress off Iight. ’ 1357 911131517192123252729313335373941

communication order in GZ ACC

voice communication

76%

- reduced time

mistake 62.7%

20%

digital

communication
time
isunderstanding 37.2%
°n -

B There were 4 periods with high latency,
and the ADS-C EPP delay reflected in
VDLM2 log.

= misunderstanding = mistake = reduced time = digital communication time




TBO Activities of CAAC I

0 : 14D Flight Trial l
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CAAC ATMB TBO Concept

CAAC TBO Concept in CAAMS

IEHA (2025481

To promote comprehensive e
application of TBO is one of == =
the vital tasks in CAAMS: Sy

APTA/25 \

|

|

|

|

|

|

:

H Plan to 2025: small-scale I
:

APOP/25 | APOP/3S

|

:

|

|

|

:

ASUR/3S
~

\

TBO/35

test and verification of TBO
m Plan from 2025 to 2035: %//
Construction of FF-ICE, TBO ()

M&C/35

RTWR/35

[ J [ ]
environment covering all @\:
FF-ICE25 FF-ICE/35
[ J [ J
systems involving ATFM, o) o
AMET/25 | AMET/35
AOC' A- c D M a nd etc. lAMET: mESR APTA: HEBHEIT APOP: HliFEESHEITIT ASA: E}_I‘Ellfiﬁ# ASUR: BS{REERESHEFNAR 5 COM: iBfEERE MRS I
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B: CAAMS A#EBA X KRS



CAAC ATMB TBO Concept

CAAC ATMB TBO Concept Released May, 2020 N—

B Trajectory-Based Operations (TBO) Concept: A
Towards the use of a shared trajectory, collaboratively-developed as the basis | _7}.

for decision-making across the ATM system participants.

m 4DT:
a four-dimension (x, y, z, and time) trajectory of an aircraft from gate-to-gate,

at the level of the required fidelity
® Three major changes of TBO

R ST N

» Common situation awareness ya .
. o 7 3, 1 vl B
> Collaborative management of trajectory /= —I|}'}“‘:m%l il
thorough whole process h It st St bkl ZLLLLLIL X
1

¥
. . 1 A |
N o N
> Precise operation \_____L N B j/




CAAC ATMB TBO Concept

Frame of the whole TBO Operation

FTEHRMEEETHREET (T80) ETHER

B Trajectory management
covering full life-cycle
of the flight operation

m Stakeholders covering aarm
airports, airlines, o
airspace and fIOW  RmEmAEe®
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TBO Concept

TBO Trajectory Management Process

Long-term Planning Mid-term Planning Tactical Planning

Seven Components:

m AOM: Airspace Organization and
Management
DCB: Demand and Capacity Balancing
AO: Aerodrome Operations
TS: Traffic Synchronization
CM: Conflict Management
AUO: Airspace User Operations p
ATM-SDM: ATM Service Delivery
Management
Covering stratetic, pre-tactical, tactical

phases

Scheduling Flight Planning

Flow Management

Capacity Management

en’
ffic Flow Management ATM Actors
ice User

AR

AOGEGEEER



CAAC ATMB TBO Concept

TBO Capabilities and Technical Enabler
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TBO Activities of CAAC I

0 : 14D Flight Trial l

oi Flight Trial with 2 A/C |



Flight Trial with 2 A/C

B 2021 CAAC Key Task : Flight Trial with 2 Aircraft

B From Urumqi (ZWWW) to Be

ijing (ZBAD
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Flight Trial with 2 A/C
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B In February 2021, (The project of
flight trial with 2 A/C based on
TBO ) was published.




Flight Trial with 2 A/C

Test Aircraft
m 2 test aircrafts chosen from China Southern Airlines in Urumgqi

®m Upgraded avionics system such as FMS, ATSU, DDCDU, enabling flight trial




Flight Trial with 2 A/C

Overall Technological Scheme
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Flight Trial with 2 A/C

Objectives and Technical Requirements: 2| L, [
Trial 1: CPDLC/ADS-C (G Y] 1
m Airborne avionics: FANS1/A. FANS 3/C. EFB | asu

B Ground-air network: ACARS., ATN B2
B Ground ATC system: FANS. 14D

nnnnn

Trial 2: EPP in ATC, ATFM and AMAN -

m ATC: 14D adds EPP-based conflict detection function P
m ATFM: ATOM/CDM adds EPP-based track prediction function \

m AMAN: RTA+AMAN




Flight Trial with 2 A/C

Objectives and Technical Requirements:
Trial 3: Situation awareness and flight in-trail separation
maintenance assistance

m Airborne avionics : FANS 1/A+, FOMAX+EFB,EGMU
B Ground-air network : ACARS, AMDAR weather data download, situation upload
B Ground ATC system : EPP/ weather message data extraction and integration

Trial 4: Collaborative operation between ATC and Airline

m Before flight: Flight plan filing/applied via FF-ICE/1
m In flight: EPP data sharing based on FIMX
m ATC/Airline FF-ICE/1 APP




Flight Trial with 2 A/C

Trial 1: Digital ATC

® Urumgi Airport : the tower DCL/D-ATIS

® Urumqi region: FANS 1/A-based CPDLC/ADS-C

® Lanzhou region : FANS 3/C-based CPDLC/ADS-C (I14D)

B North China: FANS 1/A-based DCL extended control command




Flight Trial with 2 A/C

A

Trial 2: EPP in ATC, ATFM and AMAN

= Air-ground trajectory integration and enhanced predication :

» Real-time EPP data distribution to ATOM/Regional CDM/automated ATC system
m Verification of EPP’s improvement on trajectory prediction capability
m Verification of EPP’s improvement on AMAN:

> EPP distribution to AMAN system, scheduling 2 test aircraft in advanced

(I T ] o A 2 ) == s S ||
R T b s DB o 5 | e oo o poero R =




Flight Trial with 2 A/C

Trial 3: Shared situation awareness and flight in-trail separation maintenance

assistance
m Shared information between 2 test aircraft:
> Downlink data to ground network (meteorological, flight situation, etc.)
> Transmission of received data to the follower
m Autonomous separation maintenance assistance capability with flight in trail:
> Obtain real-time aircraft flight state, maintain safe separation with the leader

SAFELY REDUCING SEPARATION
BETWEEN AIRCRAFT

e N P

ING SEPARATION
SAFELY &ETP'PSJ AIRGRAFT




Flight Trial with 2 A/C

Trial 4 : Collaborative Operation Between ATC and Airline

m 4D flight plan negotiating and filing via FF-ICE/1:
> Provide FF-ICE/1 flight plan cooperation service before flight

= Verification of EPP’s improvement on flight operation monitor capability

m Transmission of EPP data to airline for carrying out flight guarantee service



Flight Trial with 2 A/C

Aviation Airborne System Scheme
® FOMAX:

Flight Operations and MAintenance eXchanger
Open Software

. Platform:
E.' \ C&I}:n on board apps

Cabin crew
tablets

4G
lll DAR/SAR/reports/EFB

extended data 1 |

¢
E?E Pax

tablets

L&.
Applicatilill:lg % @

E N

High Bandwidth Connectivity Ku/Ka/EAN
segregated from

SBB/Light Cockpit Satcom/lridium Next

Airline IT ACM: Aircraft Communication
@ standard with FOMAX and Skywise SkyWI SO. Talninialy = Manager
. Future systems to be connected HBC: High Band Width
. Connectivity (incl. Light Cockpit
Optional with FOMAX s - - Satcom: Iridium Next, Inmarsat
Airline users (OCC, MCC, engineering...) )
@ ontional without FomMAX



Flight Trial with 2 A/C

Ground System Scheme
B The 14D ATC automation test system:

> Track operation control command set based on ATN: Basic + extended
» 14D Control workstation : EPP, RTA
» Enhancements: EPP-based conflict management
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Flight Trial with 2 A/C

Ground System Scheme
B ATFM Development :
» Sharing of EPP data based on FIXM

» Integration of EPP data and trajectory information
» 4DT prediction based on integrated data
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Flight Trial with 2 A/C

Ground System Solution

mAMAN arrival sequence application system:
» Based on the existing AMAN prototype system
» Extension: support EPP data processing and enhance 4DT prediction
» Arrival sequence based on EPP data
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Flight Trial with 2 A/C

Ground-Air Datalink Network Scheme

mVHF ACARS
» 144 airports, 5 navigation stations, 192 ground stations
» Cover most air routes and routes, including Hong Kong and Macau
» 100% of the domestic fleet are capable of VHF data link communication

ACARS covering on 3300, 6600, 8400m



Flight Trial with 2 A/C

Ground-Air Datalink Network Scheme
mVDL Mode 2 network
> 91 airports, 106 ground station capture the VDL Mode 2 communication function
» VDL Mode 2 achieve the communication covering of mid-eastern China

» 46% of the domestic fleet possess the capability of VDL Mode 2 communication,
message delay is less than 2 seconds.

LR s : 7

VDL Mode 2 covering on 3300, 6600, 84002k



Flight Trial with 2 A/C
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The Next Step

TBO Implementation Strategy

Traffic Capacitive

conflict . airspace Airport
synchroniza current .
management . S management operation
tion equalization
: Digital ATC+
Single A/C EPP RTA == == ==
Flight Trial
Multiple Digital ATC+ RTA+ FF-ICE/1+ N AMAN
A/C In-trial separation AMAN EPPAZAE
: - RTA+ FF-ICE CDO
V;ry Large Trial route Digital ATC AMAN /182 /CCO AMAN
emons-
tration .. RTA+ FF-ICE CDO DMAN +
All phases Digital ATC AMAN /182 /CCO SMAN
Redion Digital ATC+ RTA+ FF-ICE CDO N
9 self-separation EMAN /182 /CCO
Operati-on

Al Digital ATC + RTA+ FF-ICE Auronomous DMAN +
I airspace Self-separation EMAN /182 FI)Route SMAN u



The Next Step

FANS 1/A

AEEC 623

Application

NV VNV

FANS 3/C

Provide DCL/D-ATIS service based on AEEC623 in Tower. Provide CPDLC/ADS-C service
based on FAN1/A on remote and oceanic areas.

According to the outcome of experiment and validation, plan to provide ATC information service
based on extended AEEC623 and provides ATC instructions and information service based on
extended AEEC623 and CPDLC (FAN1/A)

The long term objective is implementing TBO and providing CPDLC/ADS-C service based

on ATN.

ACARS

ATN/OSI

Network

ATN/IP

VDLM?2

SATCOM

Physical link

Future COM .

Closely follow and participate the progress of research and standard development of ICAO in
ATN domain.

Stay informed of the implementation and application of ATN/OSI in Europe.

Carry out research on ATN OSI/IPS Gateway to support aircrafts equipped with either ATN/OSI
or ATN/IPS in addition to existing ACARS. Both ATN/OSI and ATN/IPS will be supported during
the transition period.

Deploy more Datalink VHF ground stations with the ability of ACARS and VDL MODEZ2 in China to improve
redundancy and signal coverage.

INMASAT Beijing ground gateway station officially provides services, and gradually promotes the INMASAT
broadband communication sb-s data link network services. Promote Chinese SATCOM for the application of
ATC.

Promote the ATC application of 5G AeroMACS independently researched by CAAC on the airport surface, and
carry out the research and application of 5G LDACS on route.




The Next Step

To Develop TBO Implementation Strategy

m By Phase of Flight: Pre-departure, Departure, Climb, En-route, Approach, etc.
m By Task: CM, TS, DCB, AO, AM, etc.
= Mix Operation of TBO and Non-TBO
m Technology Evolution Strategy :
» A-G ATN
> Information Management Infrastructure
> ATM Automations
» Avionics Upgrade



The Next Step

FF-ICE R1
m FF-ICE R1 Validations
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The Next Step

14D Intercontinental Flight Trial

= Airbus Ferry Flight T,

s CPDLC/ADS-C via INMARSAT e e e
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ATFM & A-CDM

CANSO Asia-Pacific Operations Workgroup Meeting
8 - 9 November 2021




In which we explore...

AN
.:g

How will ATFM ~ -
& A-CDM evolve? ‘i

What new concepts are there?

What are the emerging technologies?
What possible applications will arise?’




CANSO

Exploration Topic |
ATFM/A-CDM Integration



CANSO

CANSO's Guide - released in Oct 2020

canso @

CANSO Guide
on ATFM/A-CDM
Integration

1 Executive Summary
2 Acronyms
3 Background Basics
3.1 Basics of ATFM
3.2 Basics of A-CDM
3.3 ATFM/A-CDM Integration
4 Benefits of ATFM/A-CDM Integration
41 Purpose and Benefits of ATFM/A-CDM Integration
4.2 Integration Benefits: the European Network Example
d =
5 ATFM/A-CDM Integration Concept
5.1 Conceptual Approach to the Integration
5.2 Key Information Exchanges for Successful Integration
5.3 Exchange of ATFM Measure Information
5.4 Exchange of Flight Update Information
5.5 Exchange of Flight Departure Information
6 Sample Use Cases for AFTM/A-CDM Integration
6.1 Use Case 1 — Exchange of ATFM Measure Information
6.2 Use Case 2 — Exchange of Flight Update Information
6.3 Use Case 3 — Exchange of Flight Departure Information
7 SWIM and ATFM/A-CDM Information Exchange
71 What Is SWIM and Why Is It Relevant?
7.2 SWIM and ATFM/A-CDM Information Exchange
8 Recommendations for ATFM/A-CDM Integration
8.1 Stakeholder Engagement
8.2 Establishment of Common Objectives
8.3 Integration Planning & Execution
8.4 Data Quality & Testing
8.5 Success Measure Development

Case Studies

The "HOW”!

KEY PRINCIPLE has
been SCALABILITY

Conceptually

Specific with Use
Cases

SWIMs role
Approach



CANSO

ATFM/A-CDM INTEGRATION BENEFITS

Based on 2.2 million annual departures...

1 02, 700 Tonnes of CO,
28,700 kg of SO, (-7.7%)

34,400
Tonnes of Fuel
Burn (-7.7%)
2,200,000
Taxi Minutes (-7.0%)
€26.7M
in Fuel (-7.7%)
€15.5M
Source: EUROCONTROL'’s A-CDM Impact Assessment, Final Report, March 2016 238 ,000 ATFM T v

Delay Minutes (-10.3%)



CANSO

Two different ATFM concepts

Centralized Concept Distributed Concept
Region ATFM Solution Cross-border
Data Exchanges
4 AN
States Info Info
Exchanges
(O 5 ) ‘
Info Info
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | Exchanges | ¢~ Exchanges Info
Exchanges Exchanges
\-

RR=R @@ g “’? T




CANSO
ATFM / A-CDM Information Exchange

Three Key Information Exchanges S
il 3
ATFM measures (e.g. ATFM slots) from ATFM to A-CDM o @O0 I3

(a42) (Updated flight information from ATFM to A-CDM)

TOBT
| Flight departure information from A-CDM to ATFM ) TsaT

A-CDM



CANSO

AFTM & A-CDM Integration

Distributed Concept

ATFM | ATFM
Node H Node

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

States

Airports

Airport A Airport B
A-CDM enabled | |

..).




CANSO

AFTM & A-CDM Integration

Distributed Concept

States

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Airports

Airport A Airport B
A-CDM enabled =

| ; > BUT “our” flight is passing many
5 i FIRs and ATFM NODES
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Exploration Topic 2
Long-Range ATFM



CANSO

LONG-RANGE ATFM CONCEPT

Proposed Definition:
The integration of pre-tactical and tactical ATFM methods to deliver a collaboratively
metered flow of aircraft to a constraint point (airport or waypoint).

Agreed time frame for
aircraft response

CTO CTO
metering fix reference/fix
; ' b .\ AMAN
'/ \\\' i%
lfactical ATFM
Measures
——] e —— | |
ADEP ADEP ADES

International Domestic



CANSO

LONG-RANGE ATFM CONCEPT

Proposed Conceptual Ground:

The integration of pre-tactical and tactical
ATFM methods to deliver a collaboratively
metered flow of aircraft to a constraint point

(airport or waypoint) -
°
CTOT ( {
AvER EZ, LRATFWM arevna AMﬁN aren E- AVES
150mm (mcorporate TOD,
XWMAN areva
MOde d'GW\PlOl 250mm (incorporate TOD)
-all aireraft are included in a GPP and CTO/CTOT and CLDT landing times determined. -@DP are given less priority by AMAN- ie, they enter the AMAN Arena as "Frozen”
-CLDT are thew igwored -LR flights ewter the AMAN Arena as "Un-stable”

-ENR ATC assign CTO and TWR ATC assign CTOT

-Ouce the aircraft enters the AMAN Arena, the solution is seamless.



CANSO

LONG-RANGE ATFM CONCEPT

Core Principles Under Exploration:

1. LR-ATFM shall be considered as one of the ATFM Measures available to an
ATFM Unit to holistically balance capacity and demand for a constrained
resource, i.e., LR-ATFM should not be used in isolation when other ATFM
Measures are applied (e.g., a Ground Delay Program for short-haul traffic).

= Application of ATFM Measures including LR-ATFM should consider equity in
access to the constrained resource, i.e., delay should be fairly and appropriately
shared between airspace users requiring access.



CANSO

LONG-RANGE ATFM CONCEPT

Core Principles Under Exploration:

2. LR-ATFM delay that is allocated to (airborne) aircraft shall consider factors which
may render the allocated delay ineffective or unachievable.

= The extent of the LR-ATFM delay should be commensurate with what can be
efficiently absorbed in the (remaining) cruise phase of flight, i.e., airborne
aircraft have limited capacity to (efficiently) absorb delay.

= The horizon at which LR-ATFM delay is allocated should consider the accuracy of
demand prediction and operational capacity declaration at that pointin
time, i.e., effort should be made to prevent the allocation of LR-ATFM delay that
proves to be unnecessary when the aircraft is approaching the point of
constraint.



CANSO

LONG-RANGE ATFM CONCEPT

Core Principles Under Exploration:

3. LR-ATFM delay should be issued as a Controlled Time Over at a specific point is
space rather than a speed advisory.

" |ssuing speed advisories for enroute aircraft for LR-ATFM purposes should be
avoided as to allow the flight crew’s discretion on how and whether the allocated
delay can be safely achieved.

= Flight crew shall advice ANSP of speed changes in accordance with ICAO PANS-

ATM.
" To avoid complicated ANSP jurisdiction matters across FIR boundaries,

consideration should be given on providing LR-ATFM delay as an advice rather
than an instruction (incentives could be provided to ensure flight crew act in
accordance with advice provided).



CANSO

LONG-RANGE ATFM CONCEPT

Core Principles Under Exploration:

4. Final runway landing slot allocation as part of tactical Arrivals Management
(AMAN) should be consistent with LR-ATFM to ensure a predictable transition and
minimise double allocation of delay.

= The LR-ATFM delay which has been already absorbed outside the tactical AMAN
arena should be accredited when determining the final landing slot.



CANSO

LONG-RANGE ATFM WHITE PAPER

CANSO ootTne A few cans of worms...

How do we deal with conflicting ATFM measures, especially
as LR-ATFM applies to trans-regional flights?

, How do we consider (high) variations enroute for the long-
White Paper

Long-Range Air

range flights when implementing LR-ATFM measures?

Traffic Flow

What is the role of an ATC unit in facilitating a flight’s LR-
Management Concept

ATFM measure compliance for a constraint 2-3 FIRs away?

Target Publication: Q1, 2022

SHAPIN
ouU

E

S

What level of integration is required — if at all — between an
ATFM system and AMAN/XMAN system?

...Still to be addressed
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Exploration Topic 3
ATFM/A-CDM on SWIM



REMINDER: WHAT IS SWIM?

N "nf?\
~ Military ‘\;"" ]
-q‘ Controllers w é ] s:"~
SWIM-enabled ANSP Controllers — . e
Applications E,'cL Mﬁ' ANSP Command Cente
Other Data
p AlM .
zxchange <
Exchange Sariios w“lceg Service(s) Service
Services
Information /N AIXM Other Info IWXXM/
\ Exchange
Exch s M | = = .
ange odels. Standard(s) WXXM
SWIM
Infrastructure 8/ W %
Network

mn:m:~m<om‘

CANSO

Consists of standards,

infrastructure, and
governance

Enables the
management of ATM-

related information and its
exchange

Between qualified
parties via interoperable
services

ICAO Manual on SWIM
(Doc 10039)



SWIM & ATFM: WHY?

B $#E . ... r

ARRIVAL ATFM ! DEPARTUR
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I
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I

| NODE | |ATFM NODE _oed |
| ﬁé | l N3 A== pirport Operator ]
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| ATS Units | LAFTN I E-mail - A-CDM I
I AF;Ni Flow Mana?:::)nt Position Flow Mana?:hrdn‘;-.)nt Position I
! il - @z
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(o] ti Control Cent
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CANSO

* (Semi-) manual and
unscalable

= Limited scope of available
formats for information
exchange

= Limited applications



SWIM & ATFM: WHY?

............................................

...........................................

."l Segment 4 repeat of Segment 1/2

{ ANSP 4

Web-
portal

{ % [ Airports
| Interface I -------- L—=| system |-

] __________ Airlines |_ _

# : I System

e t-=--=-"" [ Airports
\> System |~

Users
(Airlines or
Airports)

[ B |

) [

Users
(Airlines or
Airports)

I

.....................................

Segment 2.

CANSO

Possibilities for...

= Automated exchange and
interactions

= Expanded scope and

flexibility of information
exchange

= Extensive new

applications and services
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SWIM & A-CDM: WHY?

Centralized Concept Multinodal Concept

Region ATFM SOlUtIOﬂS Cross-border

Data Exchanges

C
ATFM
Node

Info Info ‘ ‘
Exchanges Exchanges

Info ' Info t
Exchanges Info Exchanges Info
*********************** ‘ Exchanges ‘

State

Info
Exchanges Exchanges

Exchanges

o §IT g w‘?’é g *‘?




CANSO

Exploration Topic 4

ATFM & A-CDM as
Managed Services



CANSO

Managed Services Transforming
Industries

[ , Google Play

Music




Closer to “home”...

DIGITAL TRANSFORMATION
-..d0 more, from anywhere!

i




CANSO

A-CDM as a Managed Service

“Today” A-CDM is implemented by:

» Putting an A-CDM Platform in place with
hardware and software managed by the
implementer (Airport Operator or ANSP)

« Enabling information sharing from and to

multiple systems like:
+  AODB/RMS
« FIDS
+ A-SMGCS
ATC Automation System/FDPS
AMAN
EFS
Airline/GH Planning systems
ACARS
...and more

Aircraft operators

Airport operators



CANSO

A-CDM as a Managed Service

“Today” A-CDM is implemented by:

Air Traffic Control i Aircraft operators

Ground handling

Airport operators

Putting an A-CDM Platform in place with
hardware and software managed by the
implementer (Airport Operator or ANSP)

Enabling information sharing from and to

multlple systems like:
AODB/RMS
FIDS
A-SMGCS
ATC Automation System/FDPS
AMAN
EFS
Airline/GH Planning systems
ACARS
...and more

The A-CDM platform processes and
presents the information.



CANSO

A-CDM as a Managed Service

What about “tomorrow”...

Aircraft operators ‘

Air Traffic Control ‘ ) E l

Information sharing
platform

=+

No infrastructure to be owned or managed

Less need for CAPEX investments

Easier to scale and adapt to different implementations,
multi-airport concepts

+ Any device concept enabled

+ +

Airport operators

- Outsourcing strategies are “lacking” and the “trust”
- Non-standard interfaces, SWIM Services is a key factors
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ATFM as a Managed Service

You have seen the possibility with A-CDM, what
about ATFM? Is it possible as a managed service as
well?
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ATFM as a Managed Service

Go to http://sli.do and enter the code #mngsvc

1508 @ v @ & 94% N+

& app.sli.do C

=  CANSOAPAC Ops WG- 1

D Q8A i Polls

How far along are you in ATFM

Say goodbye to
boring meetings

Engage your participants with ve polls, Q8A,

implementation?

quizzes and word clouds. Shdo Is easy 1o use and

works with your favorite tools
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ATFM as a Managed Service

Benefits of ATFM as a Managed Service

 Smaller ANSPs don’t always require an ATFM service
 Reduced use of resources

 Minimal implementation costs

e Centralized ATFM is always more effective

e Accurate demand predictions

e Common situational awareness

e Better regional picture and ultimately global picture
* Could remove political constraints

e Could help with the implementation of FF-ICE



ATFM as a Managed Service

Constraints of ATFM as a Managed Service

* Lack of willingness by ANSPs to share information

e Resistance to share information because of security reasons
 Completely new process, resistance to change

* Costing model could be complicated

* Technically not possible:
Technically ATFM as a managed service is now possible

CANSO
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ATFM as a Managed Service

Go to http://sli.do and enter the code #mngsvc

1508 @ v @ & 94% N+

& app.sli.do C

=  CANSOAPAC Ops WG- 1

D Q8A i Polls

How far along are you in ATFM

Say goodbye to
boring meetings

Engage your participants with ve polls, Q8A,

implementation?

quizzes and word clouds. Shdo Is easy 1o use and

works with your favorite tools
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Brainstorming
What More Can Be

Explored in ATFM & A-CDM
in Asia/Pacific?
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YOUR THOUGHTS
Go to http://sli.do and enter the code #atfmfuture

1508 & v @ 4% N ¢
& app.sli.do C

.
= CANSOAPACOpsWG-1 *

D Q8A i Polls

Say goodbye to
boring meetings

' 4 . Y

4 " |
\ -
) oo
implementation?
Engage your participants with ve polls, Q8A, b A
BRI J : # cansoapac
quizzes and word clouds. Sido s casy 1o use and § ’
works with your favorite tools. o v :

How far along are you in ATFM
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REMINDER: KEY PUBLICATIONS

Airport Collaborative
Decision-Making:
Optimisation through
Collaboration

An Introductory Guide for Air

Implementing

Air Traffic Flow
Management

and Collaborative
Decision Making

Guidelines on
Airport-Collaborative
Decision Making
(A-CDM) Key
Performance Measures

Navigation Service Providers
Published Published Published
Jun 2016 Apr 2019 May 2019

CANSO

canso @

CANSO Guide
on ATFM/A-CDM
Integration

Published
Oct 2020
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Hong Kong International Airport

Implementation of
Enhanced Wake Turbulence Separation
(eWTS)
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1. Background

ICAO Wake Turbulence Separation Mi

» Procedures implemented over 40 years ago
based on theoretical calculations primarily
using the maximum take-off weight of aircraft.

» Since that time there have been significant
changes in airframe design, aircraft structure
and increases In aircraft weights

ES fifl BR
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1. Background

40 Years of Aircraft Developmen




1. Background

ICAO Enhanced Wake Turbulence Sep
(eWTS)

» Based on qualitative and quantified data
collected from comprehensive wake vortex
studies conducted in Europe and the US.

» A series of test flights and simulator exercise
provided data for accurate measurement an
calculation of the generation of wak
turbulence by different types of aircraft.

ES fifl BR
CIviL AVIATION




1. Background

ICAO Enhanced Wake Turbulence Sep
(eWTS)

» Utilises seven groups of aircraft, using a combina
of criteria:

« maximum take-off weight,

e wingspan,

« wake generation characteristics, and
» resilience to wake encounters.

» The operational benefits of the procedure include:

e consistent and efficient delivery of arrivals,
to optimise runway capacity,

Improved runway delivery rate,

reduced flight time and improved schedule
accommodate schedule plans for post-pan

ES fifl BR
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2. Hong Kong eWTS Project

Hong Kong Project Timeline

» Jun 2017 Hong Kong Incremental Capacity Stu
» Jun 2018 Hong Kong RECAT-EU Project commen

> Apr 2019 ICAO State Letter introduces Proposal for
Revised Wake Turbulence Separation

» Jul 2019 Hong Kong RECAT-EU Project renamed
ICAO-RECAT Study

> Jun 2020 ICAO State Letter announced eWTS to b
implemented on 5 Nov 2020

» Nov 2020 Hong Kong implements eWTS for arri

CIvIL AVIATION




2. Hong Kong eWTS Project

Hong Kong eWTS Programme

» Project Safety Plan

» Safety Analysis Plan using Eurocontrol Template
» Collection of LIDAR, Flight Data and ATC records

» Safety Assessment Process

» Local Safety Case Report
» Implementation and Training Plan

» Conduct Stakeholder Workshops




2. Hong Kong eWTS Project

Collect Data for 12 Months

ATM Surveillance Data Flight Recorder Data

2190 +

Figure 13: Location of veported WIE Encownters during 07L gpevations, overlaid on pical 07L dailv flight tracks.|

Pilot reports of wake turbulence encounters were
analysed with information from ATC surveillance data
and aircraft flight recorders

» >



2. Hong Kong eWTS Project

Comprehensive Lidar Data Analysis

» Records of vortex formation and dissipation

Scan 1 Scan 5
Aireraft vortex Radial velocity map at:2018/03/15 00:2 1;;9 Aireraft vortex Radial velocity map at:20018/03/15 [IU:ZZ:;&

Track=1 Lt
600 | Status=4 6y ialus=5

Cammal=akd BEanTmas Gammal=478.8462m%s £
SO0 b X1-258.8487m - ¥1=84.3125m son b #1=297.0252m - ¥1=1B.0541m ,
: Core s ius1=5m Core radiug1=6m i,
g | Sammaz=375.603mts Agn b Gamma2=4403524mts s -

Rel2 ABEm - ¥2=7 BR1 HE=A5E TG M - YE=28 38

Core radius2=5m Gore radiue2=6m
MM 300
2 200
1 = 100

_3 “ -
. 0 400 60 800 0 200 400 600 SiH)

» Compare vortex dissipation rates

Clreulation (rescalad) [mfs]

| Civie AviATION

Vortex age (cormecied for atituda) [s]




2. Hong Kong eWTS Project

Calculation of Risk Values

Legend — ANIAND(ICAD) = AJIIAIND(RECAT)

oooooo

» Comparison of wake encounter risk for
each aircraft pair (e.g. A333 and A319)
using ICAO and ICAO-RECAT minima

ES fifl BR
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2. Hong Kong eWTS Project

Reports and Documentation

Project Safety Plan for
ICAO RECAT | I
Deploy| [CAO-RECAT Deployment for |
o Hong Kong o Hong Kong International Airport |

S D1.2.1 Safety AnalysisPlan |

D3.1 Local Safety Case Report

ICAORECAT Deplq 7~
International Airport

D2.8.1 Stakeholder Engagement Plan

ICAO RECAT Deployr
International Airport

ICAO RECAT for Hong
Kong International
Airport

D1.4.1 Report on the Assessment of AAHK Lidar Data against
RECAT-EU Reference Conditions

E A&
Civit AvIATION
DERPARTMENT
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2. Hong Kong eWTS Project

Safety Assurance Summary Report

‘Overall, the safety analysis concludes that th
predicted impact to wake turbulence encounter
reporting and severity is in line with expectations
of the RECAT-EU Safety Case and the detailed
analysis of local Hong Kong wake data support
the reductions in wake separation.’




3. Hong Kong eWTS Implementation Plan

Conduct Local Safety Case

» Comparison of Hong Kong data analysis with
Eurocontrol RECAT-EU Safety Case data

» Hazard Identification Workshops

» Risk Assessment and Mitigation Forums

SCARS Workshop:

Implementation of
Enhanced Wake Turbulence

Separation (eWTS)/RECAT
on HKIA Arrivals




3. Hong Kong eWTS Implementation Plan
Controller Training

» Need for stricter speed control

» Awareness of rate of closure

» Timely issuance of landing clearance
» Recovery actions

ICAO 7 Wake Turbulence Groups

Distance-based Enhanced Wake Turbulence Separation
(eWTS) Minima

Fallower | Group | Group | Group
Leader A B C

Group A 4 NM 5 NM 5 NM 6 NM 6 NM 8 MM

Group B INM 4NM O 4 NM 5 MM 5 NM 7 NM
Group C 3JNM 35NM 35NM G6HNM
Group D 4 NM

Group E 4 NM

Simulator training for Comprehensive briefings
Approach controllers for Aerodrome controlle

U0H
3ty
I




3. Hong Kong eWTS Implementation Plan
ATM System Adaption

Approach and Tower controller situation display

Cue
card

Cue card with eWTS separation minima
shown on screen for easy reference
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3. Hong Kong eWTS Implementation Plan

Stakeholder Engagement

> Pilot Workshops and Briefings
» AIP and AIC Documentation.

Stakeholder Engagement Sessions

September, 2020

More than 70 aircrew and airline personnel participated
in Briefing Sessions on the implementation of eWTS at H



4. Operational Experience

Since Introduction of eWTS for Arrivals
on 5 November 2020

» More consistent and accurate spacing on fin
approach

» No increase in pilot reports of wake turbulence
encounters on final approach

» No increase in occurrences of go-arounds due

to a catch-up situations between aircraft on
final approach

ES fifl BR
Civit AvIATION




4. QOperational Experience

ICAO Wake Turbulence Minima and
Benefits of ICAO eWTS Minima

A350 (Heavy)

B777 (Heav

ICAO 4 NM

eWTS 3 NM

=1 A

A350 (Group B)
A330 (Heavy)

B777 (Group B
A320 (Medium

ICAO 5 NM

eWTS 4 NM |

A320 (G ro

A330 (Group B)




5. Runway Occupancy Time - Arrival (ROTA)

Aircrew Active Participation

The benefits of eWTS can easily =~
be negated if pilots:

» do not comply with ATC
speed restrictions on final
approach

> do not adhere to minimum
runway occupancy times for
arrivals (ROTA)

do not vacate at the first
available rapid exit taxiway




Enhanced Wake Turbulence Separatio
Implemented by Civil Aviation Department, H
with the assistance and cooperation of

7.

ks AIRPORT
&g

. AUTHORITY
%%éi@% HOMNMG KONG

AR &8 XX

Q” HONG KONG OBSERVATORY

> CATHAY PACIFIC

NATS

Airport Authority Hong
Hong Kong Observatory
Cathay Pacific Airlines

NATS

Eurocontrol
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