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IFOCUCS: introduction

* Next generation CWP (controller working position)
* Designed by a multidisciplinary team
e Digital born product

* Improved ergonomics

e Larger presentation surface

e Touch devices

bl
* Adaptive solution SESAR
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IFOCUCS: objectives

e Evolution of the system (non-strips operation, conflict
detection, integration of mode-s surveillance data, etc)

* Include new auxiliary tools (flow management tools,
meteorological information, drones information, etc)

* Integration of iTEC system in ENAIRE
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IFOCUCS: Main elements

_ Auxiliary information
Main screen

Auxiliary screen
Touch Input Device (TID)

Voice communications
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IFOCUCS: Video and model

e [FOCUCS teaser

e iFOCUCS model
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IFOCUCS

Questions?

Co-financed by the Connecting Europe
Facility of the European Union
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IFOCUCS

Thank you for your attention

VR

Co-financed by the Connecting Europe SESAR
FaCility Of the European Union DEPLOYMENT MANAGER
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COOPANS Alliance CH2PANS

e Established in 2006 as a collaboration between IAA, LFV and Naviair. ACG 2010, CCL
2011 and Nav Portugal 2018.

e Collaboration focused around

e upgrade and standardize the partners ATM ' -v > e
systems to be based on a common software \S1aa
e development and harmonization of @. oA
operational concepts and maintainance Il.i\\
processes - Cray

e Cost sharing of system evolution NAVIAIR

e 7 Control centres in 5 countries, becoming 8
centres in 6 countries
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COOPANS Alliance - starting point

* High level of harmonisation

 Geographical location of COOPANS sites could benefit from new
possibilities to develop/test software

 VCa new future reality in ATM community

e Rationalization of infrastructure on national level, COOPANS level,
European level

* Increased collaboration and support between partners
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COOPANS Virtual centre activities

Participation in SESAR W1 PJ.16-03 and PJ.15-09
Participation in SESAR W2 PJ.10-93 and VLD5 VC

Participated in the virtual centre taskforce (established by SJU in
2018)

Remote CWPs in operations in existing system (Dublin-Shannon APP;
EKDK-EKBI)

* 2019 World ATM Congress SESAR
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Expected benefits with the Virtual Centre

Better use of available resources— increased capacity at network level
Remote training of ATCOs — psuedo pilots, EXE preparation,

ANSP cost saving — infrastructure rationalisation, optimize use of ATCOs
Internal buy/sell of capacity

Harmonisation activities and common SW builds resulting in exstensive testing/travel activities
Investigation of possible UCs

Introduction of SW test bed/training
Delegation of airspace - static
Contingency

Delegation of airspace dynamic
Use of third party contingency capability/reduced mode ?

* 2019 World ATM Congress SESAR
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PJ.16-03 EXE#2 TRL 4

e Picture/description from TRL4 presentation
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Show stoppers

Political issues

ATCO licensing

NSA requirements

Data delivery/storage abroad

Military aspects

Route charges

Responsibilties — investigations, insurances etc.
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Future - Next step

Common exercise/demonstration between PJ.10-93 and VLD5

4 COOPANS sites connected to a cloud service in Paris, possibly more
participants to be added

Delegation of airspace/contingency and cross border sectorization
static/dynamic

Use of new SOA platform with services from PJ.16-03
Introduction of live/shadow/recorded data

* 2019 World ATM Congress SESAR
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Leading experience in multi-remote tower technologies

Controller Working Position

3x Panorama
with augmentation

3x approach
radar

Planning Tool
Flight Strips

Full integration
of enhanced
voice services

SESAR

3x PTZ view

for each airport

Support Information &

Control Functions
Directly integrated

Voice Communication

Multi-airport Low Cost Combined Civil  Validations with C

planning tool Surveillance &  / Military DFS and

for efficient and Safety Net operations Hungaro i

safe traffic Control Control of up to 3 airports by

handling one Air Traffic Controller
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First passive shadow mode operation of 3 remote airports
controlled by one single ATCO

Q Papa @ Budapest Debrecen @

Center + One Runway Single Runway

Hungary

Single Runway

SESAR +

JOINT UNDERTAKING

This project has received funding from the

SESAR Joint Undertaking under the European
Union's Horizon 2020 research and innovation
programme under grant agreement No 699238
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Virtual Centre: Definition

ADSP ]

Control
: System

ADSP2

N Control
irspace : Sys’rem fructure

Virtual Centre: an enabling solution for operational improvement
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THALES in Virtual Centre SESAR history

skyguide

ESAR ;’ 2019 World ATM Congress SESAR
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THALES in Virtual Centre SESAR history

Active Participation in SESAR B04.04:
demonstration of the feasibility of the concept

2019 World ATM Congress
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THALES in Virtual Centre SESAR Today

Project coordinator of S2020 W1 PJ.16
Solution leader of S2020 W1 PJ.16-03 (The VC solution)

PJ.16-03 TRL4 EXE#2 Virtual remote training and testbed CZSAPANS

------------------------
FREQUENTIS
SAR 3

PJ.16-03 TRL4 EXE#4 Delegation of Airspace skyguide i BRtters
PJ.16-03 TRL6 EXE#1 Large scale demonstration : most of the partners: Event : 16% of Oct

PJ.16-03 TRL6 EXE#2 Technical feasibility of AAS Dynamic management of Airspace
CZ=2PN\NS
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THALES in Virtual Centre SESAR future

Project coordinator of S2020 W2 VLD 5
Active participation of S2020 W2 PJ.10 Sol 93

Large EXE with Operational and Technical objectives

FREQUENTIS
5:ZPAN e
c"‘m"‘P S EA%T\N ERS R
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Thales in Virtual Centre outside SESAR

AIR Services (Australia): APP / En-route groupinf for more than 20
years

ASECNA: Contingency amongst ANSPs over SATCOM

HungaroControl (Hungary): Remote Control of Kosovo

|IAA (Ireland): Dynamic resectorization

tours
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THALES

This project has received funding from the SUPPORTED BY x,
SESAR Joint Undertaking under the European

Union's Horizon 2020 research and innovation S ESAR

programme under grant agreement No 699238 JOINT UNDERTAKING
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Daniele Teotino — ENAV SESAR Contribution Manager
Patrizia Criscuolo — ENAV PoC for SESAR PJO5
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¥'enav

Remote Tower Services: the ENAV Experience

R&D Framework

V' EASA Regulation activities
o' EUROCAE WG-100
oV Internal WG

Cv' SESAR 1

cv' SESAR 2020 W1
V' SESAR 2020 W2
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SESAR 1: RACOON LSD

#®  First Italian initiative on Remote TWR solutions
® Single Remote and Multiple Local/Remote operations

® Challenging scenarios Milano Malpensa and Linate:
the 2" and 3" airport in Italy

® Stepwise approach:
1.  RTS execution (October 2015)
2. Shadow Mode & Training (September 2016)
3.  Flight Trial Campaign (October 2016)

#  More than 100 real flights remotely managed:

e 82 flights on Linate — Remote Single Airport

e 36 flights on Malpensa — Multiple Airport (Local/Remote)

Milano Linate (
(Remote #1) T
C4d

Airport LIXX
(Remote #2)

Milano Malpensa
(Local)

RACOON
Remote TWR Centre

Conclusions:

# Single Airport Concept is viable and acceptable: no
reduction in Capacity and Safety levels, no relevant
change in the conventional working method

# Multiple Airport Scenario: positive results on
perceived workload and situational awareness.
Additional support tools required. Further study
needed

# Training is fundamental: operators need to become
familiar with the new equipm
SESAR

S
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SESAR2020 Wave 1

Solution PJ05-02: Remotely Provided ATS for Multiple Aerodromes for 2 medium
density aerodromes - Project co-funded by SJU under EU H2020 R&I Programme
RTS Multiple Remote Tower
Scenarios Brindisi (LIBR) and Grottaglie (LIBG) Airports:
—  Visual information replacing the tower view with the Out The Window view (OTW)
— 2 Remote TWR Modules + 1 Supervisor WP
—  SPV planning tools for planning ahead
—  CWP features:
= 4 Roles available: LIBR, LIBG, LIBR+LIBG, Supervisor (SPV) Conclusions:
= Air Surveillance, Electronic Flight Strips (Presentation and updating of flight plan ¢ New operating methods do not impact negatively
and control data), Met info ATCOs Situational Awareness
RTS execution (November 2018) e workload induced by the Multiple Remote Tower
Module was acceptable = Training important
e suggested that the Supervisor should act as
Planner Controller, managing the sequence in
order to reduce the workload in high traffic

situations
¢ Improvement on HMIl and OTW presentation

= " mEEEam - Bl ; ¥
LIBR + LIBG FURTHER STUDY NEEDED
SESAR + 2019 World ATM Congress SESAR
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¥'enav

SESAR2020 Wave 2

e ENAV contribution to Virtual Technologies for TWR will continue along Wave 2
under PJ.05-W2 Project Digital technologies for Tower

e ENAV participation in both PJO5 W2 solutions:
— Solution PJ.05-W2-35 Multiple Remote Tower and Remote Tower Centre
— Solution PJ.05-W2-97 HMI Interaction modes for Airport Tower

e 2 RTS + 1 Shadow Mode validation exercises planned by 2022

tours
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. SY'enav
Conclusions

e Enavis fully committed to remote TWR solution and is contributing to mature the solution
towards new challenges

* R&D experience and positive outcomes on RTS currently deployed abroad are boosting
deployment plansin Italy

e R&D experience is allowing to create a robust cooperation framework on Remote TWR
solution with the Italian and international ATM Stakeholders.
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PJO5 Remote Tower for Multiple Airports

* Concept and Main Results of a PJO5 V3
Validation

 “Multiple” is a very prospering Concept
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PJO5 Remote Tower for Multiple Airports

* Concept and Main Results of a PJO5 V3
Validation

 “Multiple” is a very prospering Concept
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SESAR

Validation Scope (V3)

Proof of oper. feasability 9

for 1:3 mU|t|p|e Setting Budapest

—  Very realistic CWP & Traffic Scenarios Airport
— Emergency Situations / RWY changes

— Approach, MET & Airport Coordination 9
— Integration of Enhanced Met Warnings Debrecen 9
Airport Papa
Airport
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Safety Assessment

Can the situation be solved
without major
impairment?

YES ey

|
NO

\

Can the situation be solved
by measures reducing
capacity?

ATC influences capacity

|
NO

v

Can the situation be solved
by measures reducing
safety?

ATCO workload is too high
and should be reduced

NO

SESAR SESAR

SUOINT UNCERTARING

—

No impairment ATCO workload is low to easily achieve the 1

Good desired performance.

No impairment ATCO workload is adequate to achieve the 2

Good desired performance.

Minorimpairment ATCO requires a minor increased workload to 3

Fair achieve the desired performance.

Impairment of efficiency

i ATCO responds with delay to pilot’s requests 4

Unpleasant delays P ytop q )

Moderate Situation leads to moderate delays in the traffic 5

Disturbing delays management.

High Situation leads to strongly delays in the traffic 6

Very disturbing delays management.

Impairment of safety

Impairments in prediction of | ATCO directs traffic sporadically, abruptly and 7

traffic development does no longer plans ahead.

. ATCO cannot build a complete picture of the

Impairments due to . . n q

T o traffic situation, confuses information and 8
corrects himself/herself often.

Impairments due to ATCO must neglect areas/information while 9

information gathering monitoring and therefore misses aircraft.

e R S— A_TCO_Cannot longer control the traffic 10
situation.

&

A 2019 World ATM Congress
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Safety Results

= [ [y =
o N H [e)}
J

Frequency
(o]

N =35
M=3.80
SD=1.24

-IIT|
1 2 3 4

4
2 l
0 T T T
5 6 7 8 10
Cooper-Harper Scale
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Jorn Jakobi (PJO5 Project Coordinator)

DLR Institute of Flight Guidance
Braunschweig, Germany

www.remote-tower.eu

SESAR 1

JOINT UNDERTAKING

This project has received funding from the

SESAR Joint Undertaking under the European
Union’s Hornzon 2020 research and innovation
programme under grant agreement No 699238
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