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PJ24 NCM

NETWORK COLLABORATIVE MANAGEMENT

This demonstration report is part of a project that has received funding from the SESAR Joint
Undertaking under grant agreement No 733021 under European Union’s Horizon 2020 research and
innovation programme.

Abstract

PJ24 Network Collaborative Management (NCM) is a SESAR 2020 Very Large Scale Demonstration
project based on a collaborative approach in Air Traffic Flow and Capacity Management (ATFCM),
involving the whole spectrum of ATM actors: Airspace Users (AUs), Airports, Air Navigation Service
Providers (ANSPs) and Network Manager (NM).

Nine exercises over a large part of Europe with the collaboration of major European airlines, have
demonstrated, for several weeks in the timeframe 2017-2019, network performance benefits and
opportunities of improved cooperation techniques supported by connected local and network tools.
Exercises included demonstrations of:

e Targeted flow and flight measures such as level-capping re-routings, flow and flights ground

delays, slot improvements, slot exclusions,
e Target Time of Arrival measures to reduce arrival delay and optimize arrival sequences,
e Early exchange of departure planning information for predictability improvements,

e Sub-regional FMP coordination improvements including meteo coordination.

The cooperative approach between all stakeholders to reduce existing network inefficiencies was
seen as the major success factor of demonstration exercises, leading to network performance
benefits. NCM operational demonstrations successfully resulted in significant delay savings,
significant positive impact on cost-efficiency due to better (system-supported) workflow processes,
positive impact on predictability, with no impact on safety. Airspace Users concluded that NCM
demonstrations benefits outweighed possible negative impact on airlines’ operational costs due to

non-optimal flight routings.

PJ24 participants recommend operational implementation of successful demonstrated cooperative

DCB functions, provided further optimisation of workflow processes.
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1 Executive summary

Introduction

The PJ24 Network Collaborative Management (NCM) project was executed under the SESAR 2020
Multi Annual Programme for Wave 1. It is part of the Very Large Scale Demonstrations (VLD) in the

Industrial Research & Validation phase, developed under the SJU Private Public Partnership.

The NCM concept builds on connecting local (including airports) and network operations and
improved coordination processes, enabling the application of flight-specific targeted and fine-tuned
ATFCM measures. Main objective of this VLD was to demonstrate the maturity of NCM elements
validated in the SESAR1 projects and to verify network performance benefits in a larger part of
Europe. The concept elements included were ATFCM measures such as Level-Cappings (VP522),
Airport — Network Planning integration and Target Times Measures (VP749, iStream), and improved
data exchange linking network and local tools (VP700). In addition, NCM included elements that were
close to operational introduction, such as Regulation proposals via B2B, targeted flow regulation
using improved ATFCM NM Scenario Repository, flight improvements through exclusions and forced
CTOTs.

Considering DCB activities from each of the major participants’ perspectives, led to the identification
of 9 demonstration exercises. These were executed in the timeframe 2016-2019, in a large part of
Europe, involving 8 different ANSP’s, 4 major airports, the European Network Manager, with the
formal contribution (as part of SESAR 2020 program) of major European airlines (the Airline TEAM)
representing about 70% of European air traffic and informal contribution of many other airlines. The
formal contribution of airlines was introduced after 1 year of exercise preparation, limiting airlines’
opportunities to co-design the exercises. Most exercises performed demonstration activities for a

period from a couple of weeks to months, mainly at the end of the second quarter of 2019.
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Figure 1: PJ24 scope

The demonstration exercises were performed as much as possible in the operational context to be
able to confirm operational performance improvements. Each exercise addressed specific area of
focus as indicated in the graph above. All exercises together are considered to address overall

network operations and to highlight interactions between the specific exercise and overall network

operations.

Exercise

Exercise Title

(Demonstration of performance benefits of ... and participants)

Focus area

EXE-VLD-24-001

Local measures as part of network collaborative workflow
processes (NM, AU, DSNA, DFS)

Network Coordination

AU Collaborative Processes

EXE-VLD-24-002a

Targeted measures following B2B data exchange with network

collaborative workflow processes (MUAC, NM)

Tactical Capacity Management

AU Collaborative Processes

EXE-VLD-24-002b

Targeted measures following B2B data exchange with network
collaborative workflow processes in Pre-tactical and Tactical
phases (NATS, NM)

Tactical Capacity Management

EXE-VLD-24-002c

Comparing Scenarios and Regulations using B2B data exchange
with network collaborative workflow processes in Pre-tactical
(DFS, NM)

Tactical Capacity Management

EXE-VLD-24-003a

Integrating airport target measures as part of network
collaborative workflow processes (ENAIRE, INDRA, NM, AU)

Airport - Network integration

EXE-VLD-24-003b

Integrating airport target measures as part of network
collaborative workflow processes (HAL, NATS, NM, AU)

Airport - Network integration

EXE-VLD-24-004

Targeted level-cap measures following B2B data exchange as
part of network collaborative workflow processes (DSNA,
ENAIRE, NM, AU)

Tactical Capacity Management

AU Collaborative Processes

EXE-VLD-24-005

Sub-regional coordination of targeted measures following B2B
data exchange as part of network collaborative workflow
processes (AustroControl, COOPANS, SMATSA, NM)

Tactical Capacity Management

EXE-VLD-24-006

Enhanced Coordination of STAMs (ENAIRE, NM, AU)

Tactical Capacity Management

AU Collaborative Processes

Table 1: List of exercises

° Network Coordination - The identification of a local DCB imbalance (possibly supported by

automated local tools) initiate a local/network coordination process between relevant local
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stakeholders and the network based on pre-defined ATFCM scenario (i.e. ATFCM reroute
measures) selections by local FMPs and based on network impact assessments (including
What-If simulations). Coordinated implemented scenarios and measures will be monitored
by both local stakeholders and NM to verify the operational results.

° Tactical Capacity Management (local level) — The identification of targeted measures to
reduce ATFCM delay through optimisation workflow processes supported by integrated data
exchange and the introduction of flow- and flight-specific measures as part of the STAM
collaborative process in the ANSP local tools (i.e. iFMP, ECOSYSTEM, CAP, iACM and PLANTA).

° Airspace User Collaborative Processes - The intervention of AUs in the decision-making
(STAM proposal, priority flights) was explored. Where appropriate, flexibility is given to
select, based on minimized business impact, the flights to which specific measures will be
applied.

° Airport Network Integration (local/network level) — Airport operations planning information
(aligned with current processes as A-CDM, gate management, etc) is exchanged earlier with
the network operations planning. Airport arrival requirements are shared with the network
to optimize delivery of flights to airports with the aim to improve the usage of limited
runway capacity and with the aim to enhance network performance, i.e. delay to airspace

users.

Different ATFCM techniques have been demonstrated in the NCM demonstration exercises. The
(locally) achieved performance results of the exercises all contributed to overall network
performance improvements. The picture below shows the techniques and where they have been

applied.
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Figure 2: PJ24 geographical scope

Demonstration Users Feedback

Key enabler to the success of NCM demonstration results was undoubtedly the cooperation
between all participants. Better understanding of different operations and viewpoints lead to
identification of better solutions to deal with current network inefficiencies and find opportunities
for operational improvements. Unfortunately, the late involvement of aircraft operators, due to the

SESAR organisational set-up, limited to a certain extent opportunities for cooperation.

Pre-Tactical Planning Scenarios

FMP staff reported great potential to be able to
improve network predictability, optimisation,
reduce flight delays and fuel burn through more
effective pre-tactical planning, before the day of
execution of the flight. With collaborative toolsets,
more effective measures (including capacity
measures preferably to measures applied on traffic
demand) can be proposed with better anticipation,

thus reducing or maintaining workload to FMPs

and bringing greater overall network benefit.
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However, without an improvement in planning data accuracy this is difficult to achieve.

Tactical Targeted Flow Measures (Targeted CASA)

Having the ability to regulate flows rather than traffic volumes led, in some areas, to the
observation of significant benefits, whilst respecting a fair distribution of delay to impacted
flows and flights.

Targeted flow measures are essentially a “happy
medium” between global regulation and cherry
pick regulation. The advantage of targeted flow
measures is that the FMP workload increase is
small compared to measures on individual flights
where FMP have to select the best candidate one- Targetes! Flow Regrlations
by-one, but the overall benefit over global
regulation is large. Implementing targeted flow
measures is also quite straightforward, as existing

systems and processes need very little change as
the fine-tuned scenarios can be added to the existing scenario repository, similar to re-route

and flight level cap scenarios.

The FMP users were very positive and confident in the overall benefit of using fine-tuned flow
measures and their ability to reduce delays and fuel burn penalty (if used instead of massive

re-routeing and flight level capping scenarios to balance capacity).

Tactical Fine-Tuned Delay Measures

The system-supported coordination of

flight improvements, Regulation and
o Flight Improvements
Mandatory Cherry Picking proposals Regulations Proposals
. . What-If Simulations
procedures and the What-If simulations > .

A |

received very positive feedback. Measure
) ) . . Targeted Ground Delay

coordination times were massively {mandatory cherry picks)

reduced, which significantly improved the

FMPs’ effectiveness.

Improved sector complexity monitoring
combined with meteo impact
information, resulted in identification of more tactical trajectory improvements in coordination
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with neighbouring ACC’s. This improves the effectiveness of the impact of an FMP (more
tactical STAM measures) and leads to reduced ATFCM regulations (less buffer required for

sector capacity).

In the exercises where airlines participated, they perceived the collaborative coordination tool
(i.e. ATM Portal) as a very good and valuable initiative. It allowed airlines to pick the most
important flights on Network and Fleet Level. If a unified prioritization mechanism is devised
for the entire European ATM Network, airlines could cover all flights in their schedules as this
will help to enlarge the positive effects for the Airline and the Network, provided more

integrated system-support is available.

Tactical Level-Capping Measures

Extended CAP Demonstration exercise aimed

to demonstrate the benefits for (new) ATM -

partners, of using fine-tuned measures in the Tactiaullmﬁpléﬁ:sreed
planning phase based on pre-defined flight
level capping solutions at strategic phase to
solve DCB issues. The demonstration showed
that the solution helped to better distribute
traffic among sectors and increase Network
predictability while reducing the time it takes
for FMPs to monitor, analyse, coordinate and
implement measures. The easy-to-use solution also improved situational awareness between
Area Control Centres and encouraged communication and team working spirit with the

participating Airlines.

At a later stage, the opportunity to technically link the CAP tool to the Network was explored
(N-CAP). Technically, the interoperability between systems was successful and it provided
opportunities for further network performance benefits. Operationally, the exercise
contributed to prepare the ground for a more standardised and wider cross-border
collaborative process between ATM partners. The NM retrieved a central role in the process
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providing to the ATM Network with full visibility of partners constraints and needs and

supporting standardized exchange between partners via SWIM services.

Target Times of Arrival measures and earlier sharing of airport (departure) planning

The exercise successfully demonstrated the
feasibility of the TTA Management process in an
extremely busy network period and highlighted

where improvements can be made.

There were distinct advantages for participants

Target Times of Arrival
in the VLD through a reduction of reactionary Earlier departure info

delay dispersion and ratio reactionary delay to
total delay, reduction of delay compared to

CASA regulations, a more definite Airport Plan

through adherence to CTOTs at outstations, and
a semi-automated TTA process. A reduction in AFTM delay of between 26-41% (EGLL) was
measured when applying a TTA rule compared with conventional regulation. The Spanish TTA
exercises have measured significant reductions in reactionary delays and maximum delays to

flights. However, a slight increase of average delay per flight was measured.

From qualitative assessments, ANSP and Airport staff confirmed benefits to operations

performance and recommended further optimisation and implementation of TTA operations.

The predictability results measured by the Spanish exercise team show quite clearly that the
estimated times of arrival are more accurate when integrating APl and DPl messages long in
advance of the airport-CDM processes. However, it is not clear how accuracy improvements 9-
3 hours before operations benefited airlines operations in terms of increased capacity (for
example with less margins taken by ATC in case of capacity constraints or demand peaks) or

reduced delay.

Performance results

Safety Predictability Fuel Efficiency Cost-Efficiency Capacity

- 7 s 1
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NCM has demonstrated network performance benefits as a result of cooperation and better
information exchange between operational actors (including Airspace Users) supported by local tools
connected to the network. It enabled the application of targeted flow measures and improved
cooperation at a European ATM network level with no impact on safety and positive effect on
predictability.

Coordination improvements have resulted in massive reductions of time necessary for coordination
per measure. This includes the identification, proposal, assessment, feedback and implementation of
the measure. A single FMP or NMOC controller was capable of managing many more measure

proposals as before, which enables the application of specific flight delay measures.

Over a relatively short period (couple of days/weeks), demonstration exercises were able to show
solid delay reductions of hundreds to a few thousand minutes of delay by minimizing the impact of
otherwise applied global regulation. In the exercises that included measures to many flights (e.g
MUAC flight improvements, or Heathrow’s TTA’s) delay reductions are estimated to add to

thousands of minutes of delay savings.

During the trials, fuel efficiency of impacted flights receiving reroute proposals dropped. Overall, it
was estimated that several dozens of kg, sometimes well above 100kg of additional fuel per flight
was required to fly at lower altitudes or re-routing to avoid ATFCM regulations. However, applying
targeted measures and avoiding regulation could result in fuel savings. Demonstrations and
simulations in the FABCE area and target time demonstrations at London Heathrow showed
opportunities for fuel reduction resulting from more flights on optimal tracks and less holding time

because of targeted measures and better managed arrival times.

For airlines, the reduced delay measures results in less impact to the passengers and less financial
impact for the company. E.g. if a delayed flight is approaching crew duty time limitation or curfew,
reduced delay measures could avoid costly measures as additional ferry flights, or other unplanned

flights for positioning.

Overall conclusion of NCM demonstrations is that the cooperative and transparent approach to
address current network inefficiencies, and to apply flight- and flow-specific targeted measures
supported by integrated system-supported coordination processes, leads to significant network

performance benefits.

Main conclusions:
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- Cooperative approach of NCM involving all stakeholders is main contributor to reduce

current network inefficiencies.

- Flight-specific Delay and Reroute measures contributed to significant reductions in delay

and to improved operations coordination processes.

- Using airport arrival times in network operations (through TTA induced CTOTs)

contributed to significant delay reductions compared to classical regulations.

- System-supported network coordination workflows (linking local and network tools)

spectacularly improved efficiency of operational coordination processes.

- There is great potential to be able to improve network predictability, optimisation,
reduce flight delays and fuel burn through more effective pre-tactical planning. However,
currently predictive input data of NM systems is too inaccurate to produce a useful D-1

planning.

- Having the ability to regulate flows rather than traffic volumes led, in some areas, to the
observation of significant benefits. Targeted flow measures are essentially a “happy

medium” between global regulation and cherry pick regulation.

Main recommendations:

- Continuation of cooperative approach with all stakeholders to implement NCM'’s

successfully demonstrated functionalities.

- Ensure through establishment of high-level coordination body that NCM
implementations provide a positive business case to all stakeholders, including Airspace

Users.

- Invest in system-supported network coordination of delay and level-capping measures

and study (semi-)automatic acceptance of measures proposals.

- Urgent need for ‘single’ interface of network operations, linking local tools to network
systems, to provide transparency and coordination efficiency to all stakeholders, in

particular airspace users.

- Clarify TTA implementation strategy at local and network level and deploy dedicated TTA

implementation (not using MCP mechanisms).
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Communicate and pursue wider operational notion on how to deliver TTAs to minimize

airport disruptions.

Recommendation to review next steps of TTA process (fly to TTA) with a focus on pre-
notifications of impacted flights, dynamic and standardized process regarding
prioritization of flights, and on integration with existing flight planning processes such as

fuel planning, crew planning etc.

ANSP’s to analyse the feasibility of targeted flow measures and to add options to the
network ATFCM toolbox.

Study to improve D-1 traffic predictability to enhance network performance through

more effective D-1 pre-tactical planning.

Next steps

For industrialization and deployment, a step-by-step implementation of DCB functionality is

recommended. For implementation, attention to possible additional workload to assess re-route-,

delay- or target-time-proposals by operational staff needs to be minimized to keep a positive

balance, by increased automation and collaboration.
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2 Introduction

2.1 Purpose of the document

This document is the Demonstration Report (DEMOR) of PJ24 Network Collaborative Management
(NCM), which is a Very Large Scale Demonstration (VLD) project of SESAR 2020. It describes the
scope, exercise observations and results of the performed NCM/PJ24 demonstrations' during 2016-
20109.

2.2 Scope
The demonstrations addressed the essential elements of the Network Collaborative Management
concept:

e identification, coordination and implementation of fine-tuned and targeted flight and flow
measures as part of Network operations, encompassing all the points of view of participating
ATM actors: NM, ANSPs, Airports and AUs

e benefit of connecting local (ANSP and Airport) tools and network tools through specifically
designed and developed interfaces and using SWIM services

e bringing together the local (ANSP and Airport) and the network knowledge in order to ensure
the implementation of the optimum ATFCM measure/set of measures

e facilitation of CDM process towards a collaborative management of the entire network
e integration of the local DCB and airport planning needs into the overall Network Plans

e where possible, AUs preferences taken into account and used for addressing their specific
needs and requirements within the general context of network and airport operations.

2.3 Intended readership

The intended readership of the PJ24 demonstration report can be divided in two main categories:
e SESAR 2020 internal readers
e External readers.

Referring to the first category, the primary intended readers of this document are the SJU and the
PJ24 NCM partners who can use the document as justification of achieved results.

T “The opinions expressed herein reflect the author’s view only. Under no circumstances shall the SESAR Joint

Undertaking be responsible for any use that may be made of the information contained herein”
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Other intended SESAR 2020 internal audiences will include:
e SESAR 2020 PJ25 Arrival Management Extended to En-Route Airspace

e Other SESAR 2020 interested projects such as PJO7 (Optimised Airspace User Operations),
PJO9 (Advanced Demand & Capacity Balancing), PJO4 (Total Airport Management), etc.

The second category, the external readers, might include the following potential readers, other than
the ones participating to the SESAR 2020 Programme:

e ANSPs
e Airports
e Industry
e AUs

e R&D institutes and organisations

e ATM professional organisations

e Trade publications and other media channels
e EU bodies.

2.4 Background

PJ24 Network Collaborative Management (NCM) is part of the SESAR 2020 Multi Annual Programme
for the Wave 1 period (2016-2019). It is part of the Very Large Scale Demonstrations (VLDs) in the
Industrial Research & Validation phase, developed under the SJU Private Public Partnership. It took
into account the outcome of several projects and Operational Focus Areas (OFA) and activities
already performed in SESAR 1 referring to the DCB processes and the different ATM actors involved,
namely:

e OFAG5.1.1 Airport Operations Centre integration and management
e OFA5.3.4 Enhanced ATFCM Processes

e OFA5.3.7 Network Operations Planning

e Large Scale Demonstration FAIRSTREAM

e Large Scale Demonstration iSTREAM (CTOT to TTO part)

e Large Scale Demonstration TOPLINK (Enhanced Situation Awareness for FMP).

There was also a series of validation exercises conducted under these different SESAR 1 Projects, all
addressing the DCB aspects from the local and/or network perspective:

e VP522 (STAM V3 Trial)

e VP700 (Interconnectivity local-network)

e VP749 (Arrival DCB hotspot, AOP-NOP integration).
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The focus of PJ24 was to demonstrate the maturity of validated concepts and newly identified
operational improvements, using mature concepts of SESAR 1, and their ability to be proofs of
concept for the ATM Functionality #4 (Network Collaborative Management) of the PCP IR (EU) No
716/2014 [49].

PJ24 is a VLD project and, therefore, its demonstration activities go beyond “Industrial Research”,
using end-user systems. These systems aim to be integrated after the end of these SESAR 2020
demonstration activities into the current daily ATM operations. Therefore, demonstration
preparation activities included compliance with current quality management processes for safety,

security, certification, etc.

2.5 Structure of the document

Chapter 1 — Executive summary: this chapter provides an overview of the process of PJ24

demonstration activities.

Chapter 2 — Introduction: this initial content chapter of PJ24 DEMOR provides the main elements on
which PJ24 activities are based upon: project purpose and scope, background information, structure
and intended readership, as well as the used definitions and acronyms for a better understanding of

the concept elements and the SESAR 2020 general framework.

Chapter 3 — VLD scope: this chapter focuses on the specific scope of the VLD and the identification of
SESAR 1 Solutions and operational improvements that define the scope of NCM demonstration

activities. The chapter also clearly identifies the project contribution to PCP.

Chapter 4 — Demonstration Results: the fourth chapter is dedicated to the project management
specific processes, highlighting the project demonstration results. The content of the chapter is
describing the results in terms of Stakeholder (Network, ANSPs, Airports and Airspace Users), per KPI
expecting an impact. This chapter also details results of each of the objectives described in the
DEMOPIan and the level of confidence.

Chapter 5 — Conclusions and recommendations: this chapter includes the overall conclusions at work

package and project level, together with some lessons learnt for continuing the activities after PJ24.

Chapter 6 — Summary of communications and dissemination activities: it makes description of all the

initiatives made during the project schedule in terms of communication activities.

Chapter 7 — References: this chapter contains all the reference documentation upon which this
DEMOP was elaborated.
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Appendix A to | — Individual exercises results. (Possibly in separate document because of size)
Appendix J — Chapter for the Safety Assessment

Appendix K — Chapter for the Security Assessment

Appendix L — Chapter for the Human Performance Assessment

Appendix M — It describes the activities for continuing the process of maturing the concepts included
in the Report.

2.6 Glossary of terms

Term Definition Source of the
definition
Network ) PJ24  Demonstration
) The collaborative approach to manage ATM network
Collaborative report
resources.
Management

Mandat The process of FMP’s selecting a number of flights to PJ24  Demonstration
andatory ) ] ) ]
o reduce a peak in traffic demand in order to avoid or report
Cherry Picking )
reduce the need for an ATFCM Regulation

A set of ATFCM measures to balance airspace capacity | PJ24  Demonstration
ATFCM Scenario

with predicted traffic demand report
ATECM Setting of a maximum number of flight to enter into a | PJ24  Demonstration
) certain pre-defined area or point, which could result in ' report
Regulation

delay to flights

Targeted flow @ ATFCM regulation only applicable to a certain flow in a | PJ24  Demonstration

regulation pre-defined area or point. report

) ] Removal of a flight out of a regulation (and out of traffic PJ24  Demonstration
Flight Exclusion

counts) report
Demand ) ) PJ24  Demonstration
) The process of balancing the number of expected flighs
Capacity . . ) ) report
) with the available airspace capacity.
Balancing
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Network The overall of ATM activities occurring in the (European) PJ24  Demonstration
Operations network report
Network The European Network Manager as indicated in the NM PJ24  Demonstration
Manager IR. report
ATFCM measures that target only specific flows or flights | PJ24  Demonstration
STAM instead of entire groups of flights (as in ATFCM  report
regulations)
Level C An ATFCM measure to lower the flightlevel of a flight to | PJ24  Demonstration
evel Cap . . .
avoid the flight entering an overloaded or busy sector report
) ] o ) ) PJ24  Demonstration
Airport CDM The collaborative decision making process at an airport. .
repor
Mandatory A regulation used as a measure to solve short peaks (e.g. ATFCM OPS Manual
Cherry Pick = 1h or 1h 30min) of limited number of flights in congested = ed. 20.0/05.04.2016
(MCP) areas. It consists of selecting flights creating complexity
regulation and applying ATFCM measures only to those flights. It
may be used in combination with other measures (e.g.
regulation, scenario, etc.) or other options available to
the FMP.
Pre-tactical Time indication of activities on 1 day before the day op PJ 24 Demonstration
operations. E.g. Pre-tactical planning means the planning = report
activities performed on the day before the day of
operations.
Tactical Time indication of activities on the Day of Operations. PJ24  Demonstration
E.g. Tactical Capacity Management are capacity @report
management activities performed on the day of
operations
Target Time In A-CDM, a target time relates to the time of an airport SESAR, working
milestone and serves as a "contract" between partners package 6, Airport

who are thus committed to achieving the milestone at
this

collaborative process

time. The time is derived only through a

and is used for milestone

monitoring

Definitions Team
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Target Time A planning time computed by ground systems for flight SESAR  Concept of
Over planning and execution to coordinate at network level | Operations Step
and enhance the effectiveness of ATFCM measures for = 1,Edition 2015

congestions at en-route locations..

Target Time of = An ATM computed arrival time. It is not a constraint but SESAR  Concept of
Arrival a progressively refined planning time that is used to @ Operations Step 2
coordinate between arrival and departure management | Edition 2014  (Ed.
applications 01.01.00)

Local This refers to ATM activities without specific network = PJ24  Demonstration

focus, such as local ANSP and/or local Airport acti vities.  report

Table 2: Glossary of terms

2.7 List of Acronyms

Acronym Definition

A-CDM Airport Collaborative Decision Making

ACC Area Control Centre

ACM Airspace & Capacity Management

A-DCB Airport Demand Capacity Balancing

AFUA Advance Flexible Use of Airspace

AIP Aeronautical Information Publication

AIRM ATM information reference model

AMAN Arrival Manager

ANSP Air Navigation Service Provider

AO Aircraft Operator

AOC Aircraft Operations Centre

AOLO AO Liaison Officer (with EUROCONTROL/NMOQC)
AOP Airport Operations Plan

AOWIR Aircraft Operator’s What-If Rerouting tool

ALDT Actual Landing Time

API Arrival Planning Information
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APOC Airport Operations Centre

ASM Airspace Management

AU Airspace User

ATC Air Traffic Control

ATCO Air Traffic Control Officer

ATFCM Air Traffic Flow and Capacity Management
ATM Air Traffic Management

ATMP ATM Portal (MUAC tool)

ATOT Actual Take-Off Time

ATS Air Traffic Services

AU Airspace User

B2B Business to Business

B2C Business to Customer

BCN Barcelona Airport (IATA code)

CAP Collaborative Advanced Planning

CASA Computer Assisted Slot Allocation

cco Continuous Climb Operations

CbO Continuous Descend Operations

cDM Collaborative Decision Making

CFSP Computer Flight Plan Service Providers
CIAO CFMU (NM) Interface for Aircraft Operators
CIFLO CFMU (NM) Interface for Flow Controllers
co2 Carbon dioxide

CONOPS Concept of Operations

cp Cherry Pick

CR Change Request

CT™m Collaborative Traffic Management

CTOT Calculated Take-Off Time

D-1 1 day before Day of Operations

DO Day of Operations

dDCB dynamic Demand and Capacity Balancing
DCB Demand and Capacity Balancing
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DEMOP Demonstration Plan

DEMOR Demonstration Report

DLA Delay message

DOW Description of work

DPI Departure Planning Information (p-predicted, e-early, t-target, s-sequence)
DTW

EATMA European ATM Architecture

E-ATMS European Air Traffic Management System

EC European Commission

ECAC European Civil Aviation Conference

E-DPI Early-DPI

EFD ETFMS Flight Data

EFPL Extended Flight Plan

EGLL London Heathrow Airport

ELDT Estimated Landing Time

EOBT Estimated Off-Block Time

E-OCVM European Operational Concept Validation Methodology
ETFMS Enhanced Traffic Flow Management System

ETOT Estimated Take-Off Time

EU European Union

EXE Exercise

FIR Flight Information Region

FL Flight Level

FOC Flight Operation Centre

FPL Flight Plan

FLS Flight Suspension

FMP Flow Management Position

FSA First System Activation message

GA Grant Agreement

GD Ground Delay

H2020 HORIZON 2020 (research and innovation program of the EU, 2014-2020)
HMI Human Machine Interface
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HOEC Heathrow Operational Efficiency Cell (airport)

HP Human Performance

HPAR Human Performance Assessment Report

HPRM HP reference material

iAMAN Paris” ATFCM tool for Arrival Management

ICAO International Civil Aviation Organization

iFMP Integrated FMP tool (MUAC)

INTEROP Interoperability Requirements

IP Internet Protocol

IR Industrial Research project

ISRM Information service reference model

kg Kilograms

KPA Key Performance Area

KPI Key Performance Indicator

LEAL Alicante Airport (ICAO code)

LEBL Barcelona Airport (ICAO code)

LEPA Palma de Mallorca Airport (ICAO code)

LHR London Heathrow airport (IATA code)

LTP Linked Third Party

LVP Low Visibility Procedures

MCP Mandatory Cherry Pick

MET Meteo

MPR Most Penalizing Regulation

MUAC Maastricht Upper Airspace Centre

N-CAP Network Collaborative Advanced Planning (network-connected CAP tool
(DSNA))

NCM Network Collaborative Management

NEST Network strategic Simulation Tool

NID Network Impact Display

NMOC Network Manager Operations Centre

NOP Network Operations Plan

NOTAM Notice to Airmen
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NM Network Manager

NMF Network Management Function

NOP Network Operations Plan

ocCC Airline Operational Control Centre

OFA Operational Focus Area

Ol Operational Improvement

OPAR Operational Performance Assessment Report
OPS Operations

OSED Operational Service and Environment Definition
PAR Performance Assessment Report

PBN Performance Based Navigation

PCP Pilot Common Project

P-DPI Predicted Departure Planning Information
PIRM Programme Information Reference Model
PJOO Project No. 00

PJ00-01 Solution No 01 in PJOO

PLANTA Prototype Local And Network Tool for ATFCM
PoC Point of Contact

Q Quarter (e.g. Q1 is first Quarter)

QoS Quality of Service

R&l Research and innovation

R&D Research and development

RAD Route Availability Document

RDT Rapid Development Thunderstorm

REG Regulation

RR Re-Route

RRP Re-route proposal

SAC Safety Criteria

SAM Slot Allocation Message

SAR Safety Assessment Report

SATCA Spanish ATC system

SecAR Security Assessment Report
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SESAR Single European Sky ATM Research Programme
SDD Service Description Document

SE-DMF System Engineering Data Management Framework
SID Standard Instrument Departure

SIMEX Simulation tool of NM system

SJU SESAR Joint Undertaking (Agency of the European Commission)
SPR Safety and Performance Requirements
SRM Safety reference material

STAM Short Term ATFCM Measure

STAR Standard Arrival Route

STW Slot Tolerance Window

SWIM System Wide Information Model

TA Transversal Action

TBS Time Based Separation

TCM Tactical Capacity Management

TLDT Target Landing Time

TMA Terminal Manoeuvring Area

TRL Technology Readiness Level

TS Technical Specification

T Target Time

TTA Target Time of Arrival

TT0 Target Time Over

TTOT Target Take-Off Time

TV Traffic Volume

UDPP User Driven Prioritisation Processes
UK United Kingdom

UTC Coordinated Universal Time (Zulu time)
VA Volcanic Ash

VLD Very Large Demonstration

VLSD Very large-scale demonstration

WAN Wide Area Network

WP Work Package
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XMAN Cross- Border Extended Arrival Manager

Table 3: List of acronyms
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3 Very Large Demonstration (VLD) Scope

PJ24 NCM VLD have been conducted through a series of (shadow) operational live trials, involving all

the ATM actors described in the overall scope of the Network Collaborative Management:
e NM —through the involvement of NMOC OPS staff and operational systems
e ANSPs —through the involvement of OPS staff from the FMP positions and ATCOs
e Airports —through the involvement of OPS staff and APOC

e AUs — through a series of demonstration flights, through involvement of their FOC,
coordinated and synchronised with the other ATM actors in support of the planned

demonstration activities.

3.1 Very Large Demonstration Purpose

This VLD project is aimed at demonstrating that the dDCB concept elements validated in the SESAR 1
validation exercises VP522, VP632, VP700, VP749 and the Large Scale Demonstration (LSDs)
FAIRSTREAM, iSTREAM and TOPLINK, as well as additional identified operational improvements, are

ready to be deployed at a very large geographical scale in Europe, as depicted below in figure 2.

The demonstration exercises were performed in a network context (i.e. linking local with network).

K
o

M =SAVMHIVHSIJ.IW £ IONVHIHIV  dNOUD YSNYHLIN

HIVNVAY

Figure 3: PJ24 geographical scope
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3.2 SESAR Solution(s) addressed by VLD

For all the SESAR 1 Solutions listed below in the Table 3, the applicable Integrated Roadmap Dataset
is Dataset (DS) 16, as this DS is considered as the baseline DS for SESAR 2020 activities. All the
footnotes associated with Table 3 are coming from the Contextual Notes published on the SJU
website for each of the selected SESAR Solutions. The EATMA version considered for the creation of
the first version of PJ24 DEMOP is EATMA 8.0.

SESAR Solution ID

SESAR Solution

Ol Steps ref.

Enablers ref. (coming

. . L. (coming from
and Title Description from EATMA
P EATMA) )
SESAR 1 Solution #17 Advanced Short ATFCM DCB-0308 NIMS-13b
Advanced Short Measures (STAM)
ATFCM Measures supported by automated NIMS-27
(STAM) tools for hot spot detection PRO-22
at network level enabling
ANSPs to optimise traffic PRO-247
throughput. SWIM-APS-03a
SWIM-APS-04a
SWIM-INFR-05a
SWIM-NET-01a
SESAR 1 Solution #18 Transition from CTOT to DCB-0208 ER APP ATC 17

CTOT and TTA

CTOT & TTA.

(* adherence to
TT was removed
from this OI)

NIMS-21a

NIMS-38

AOC-ATM-13

AOC-ATM-20

SWIM-APS-03a

SWIM-APS-04a

SWIM-INFR-05a

SWIM-NET-01a

ER APP ATC 162

NIMS-43

SWIM-SUPT-01a

SWIM-SUPT-03a
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SWIM-SUPT-05a

SESAR 1 Solution #19
Automated support for
Traffic Complexity
Detection and
Resolution

Automated tools support
the ATC team in identifying,
assessing and resolving
local complexity situations.

CM-0103-A’

NIMS-37

PRO-220a

PRO-220b

ER APP ATC 93

SWIM-APS-03a

SWIM-APS-04a

SWIM-INFR-05a

SWIM-NET-01a

A/C-37a

ER APP ATC 82

ER APP ATC 100

ER APP ATC 149a

ER APP ATC 162

SWIM-SUPT-01la

SWIM-SUPT-03a

SWIM-SUPT-05a

CM-0104-A°

ER ATC 924

PRO-220a

PRO-220b

A/C-37a

ER APP ATC 82

ER APP ATC 162

SESAR 1 Solution #20
Collaborative NOP for

Collaborative NOP for Step
1.

DCB-0103-A

AIRPORT-38

METEO-06b

?> APP ATC 93 “Enhance Resource Management and Planning Tools to use Traffic Complexity Assessment” needs
to be unlinked to CM-0103-A. It will remain linked only to CM-0102-A (and solution #66).

? According to the Solution #19 Contextual [52] published on SJU’s website, note APP ATC 92 “ATC tools to re-
organize traffic flows to reduce complexity”. Not addressed by the solution. The enabler should be unlinked to
CM-0104-A and linked to CM-0104-B as a backlog to be addressed in SESAR2020

* ER ATC 92 needs to be limited to the scope of the solution #19: traffic complexity resolution in the planning
phase. It has been proposed to be split.
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Step 1

MIL-0502

NIMS-13b

NIMS-14b

NIMS-25

PRO-028

REG-0518

SWIM-APS-01a

SWIM-APS-02a

SWIM-APS-03a

SWIM-APS-04a

SWIM-INFR-05a

SWIM-NET-01a

MIL-0501

SWIM-SUPT-0O1la

SWIM-SUPT-03a

SWIM-SUPT-05a

SESAR 1 Solution #21
Airport Operations Plan
and AOP-NOP Seamless
Integration

Airport Operations Plan
(AOP) and Integration of
airports into ATM (AOP-
NOP Integration) through
Monitoring of Airport
Transit View and
Collaborative Airport

Performance Management.

AO-0801-A; AO-
0802-A; AO-0803;
DCB-0310

AIRPORT-02

AIRPORT-03

AIRPORT-35a

AIRPORT-04

AIRPORT-40

CTE-CO6b

HUM-003

HUM-007

HUM-014

HUM-015

HUM-016

NIMS-41

REG-0510

AIRPORT-31 (pre-SESAR)

AERODROME-ATC-57

AIRPORT-38 (Solution #20)

AOC-ATM-13 (solution #18)

PRO-028 (Solution #20)
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PRO-073a

METEO-03 (Solution #35)

METEO-04b (Solution #35)

SWIM-APS-03a (Solution #31)

SWIM-APS-04a (Solution #31)

SWIM-INFR-05a (Solution #31)

SWIM-NET-01a (Solution #31)

Table 4: SESAR Solution(s) under Demonstration

3.2.1 Deviations with respect to the SESAR Solution(s) definition

PJ24 demonstration aimed to align with the SESAR 1 solutions that were identified as the baseline for
the NCM demonstration activities. However, some additional DCB concepts have been added to the
scope of PJ24 that were identified by operational staff as mature (e.g. ATFCM scenario usage in DCB

context, Targeted Flow regulations, flight improvements/exclusions from regulations, etc.).

With regard to solution 18, from CTOT to TTA, some results regarding elements related to the
solution are still being discussed. For the exercises in PJ24 it was decided to include Target Time as
part of the scope. The project team considered Target Time planning sufficiently promising to

demonstrate performance benefits in specific circumstances for participating airports.

3.3 Contribution to PCP

The project addressed the enhanced DCB procedures in a collaborative environment and the
definition and development of the Complexity and Capacity solutions at the local and network level.
It paves the way for assessing the benefit of the Network Collaborative Management concept as
described in the Pilot Common Project (PCP) and the demonstrations executed in this project will
serve as proof of concept for the ATM Functionality AF#4 (Network Collaborative Management) as
defined in the PCP IR .

3.4 Summary of Demonstration Plan

3.4.1 Demonstration Plan Purpose

Please refer to section 3.1
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3.4.2 Operating method description

*Scenario (ATFCM AU
measure) *AUs preferences
Management +Flight Planning and
*Network impact Execution (incl
Assessment . TTs, STAM)
*Network ~+Target Times (TTs)
Coordination ‘

Network Airspace
Manager Users

Air
Navigation
Service
Providers

Airport —
Network
Integration

*Dynamic DCB *Target Times for

*Tactical Capacity Arrivals (TTAs)
Management +Airport Planning

+Collaborative preferences
ATFCM +CTOT not before

*Local Coordination

Figure 4: NCM Scope

Network Collaborative Management brings different planning operations by main actors in Network
Operations together in a network operations environment. In this paragraph the use cases are

described for the planning functions from the perspective of the individual actor.

The planning functionality of the Network Manager typically takes place in the strategic and pre-
tactical domain, preparing and optimising the network for operational usage. In the tactical domain

the NM mainly supports the FMP function in operating and using network.

In the more dynamic Demand Capacity Balancing operational concept as developed and validated in
SESAR1, the NM needs to further develop the optimization and support functions to network
operations to facilitate network operations with fine-tuned and targeted measures following a

dynamic workflow process with all relevant operational stakeholders.

The use cases addressed from the perspective of the NM focus on improved and more dynamic
Scenario Management functions to support transparency in the network for the benefit of

performance improvements for Airspace Users.
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ANSPs started already moving towards fine-tuned management of traffic towards targeted measures
for individual flights instead of rough measures for groups of flights with STAM. The STAM processes
have been applied generally in a local context between ANSP and relevant AU or between adjacent

ANSPs on a tactical basis without the connection with network operations.

SESAR 1 validation trials were performed to test STAM processes in a network operational
environment, mainly between ANSPs and AU’s. The concept of network-wide STAM was successfully
validated; however major improvements are required to be able to demonstrate the STAM workflow
processes in an operational environment. Main improvements suggested are the simplification of the
STAM coordination process and to tailor the workflow coordination process to include the relevant
stakeholders (including NM and airports) and not always all the stakeholders, depending on the
operational context.

In addition, while initial STAM validation trials focussed on a network-wide platform for coordination
processes, later validation trials tested the feasibility of connecting local tools (via SWIM data

exchange) with network systems.

The addressed STAM use cases have been originated from the validation results, but tailored to the
current operational workflow processes. They are addressing local optimisation processes using
simplified STAM workflow processes, including also the network perspective in the coordination
processes where required, and using both network and local tools in the coordination processes,

always addressing the planning phase and not the airborne phase of flights.

Through the A-CDM programme, improvements were implemented enhancing the link between
airport operations and network operations. A-CDM mainly focusses on linking of the airport ground
processes to achieve an end-to-end workflow process at an airport level with all relevant airport
operational actors. Concretely the arrival phase was linked to the departure phase through the turn-
around process. For the En-Route part of network operations this resulted in improved information
about the departures from A-CDM airports.

In @ more dynamic network operational environment, airport and network planning processes
needed to be further linked to include also airport arrival requirements in network operations. The
demonstration exercises related to Airport — Network integration focused on integrating airport
arrival requirements into network planning processes and identifying resulting Target Times
measures. Measures for airport arrival requirements could be any measure, but typically Target

Times measures seem to apply.

The use cases for airport network integration focus on bringing airport proposed measures (target
times mainly) in the network coordination processes and on the monitoring of the delivery of arriving

flights according to the requested target times.

Founding Members 51

* %
)
N
L

EUROPEAN UNION ~ EUROCONTROL



DEMONSTRATION REPORT (DEMOR) PJ24 NCM x»

k324 SESAR

JOINT UNDERTAKING

Use Cases identified in the DEMOP to be covered by the different exercises are the included in the

following table.

ucid Use Case title Focus

UcC-1.1 Implementation of optimised measures from AU perspective Network Manager

Airspace Users

Uc-1.2 Network Optimisation supported by improved transparency and impact assessment. Network Manager

Airspace Users

uc-2.1 ACC-NM Coordination of CASA Regulations. NM network impact assessment and data | ANSPs
distribution
uc-2.2 ACC-NM Coordination of Ground Delay STAMs. NM network impact assessment and | ANSPs

data distribution

uc-2.3 ACC-AO Coordination of Ground Delay STAMs. NM network impact assessment and | ANSPs
data distribution

uc-2.4 ACC-ACC Coordination of Flight Level Capping STAMs. NM network impact | ANSPs

assessment and data distribution

UC-2.5 ACC-NM-AO Coordination of Flight Level Capping STAMs/Scenarios. NM network | ANSP

impact assessment and data distribution

UC-2.6 ACC-ACC Coordination of Horizontal Re-routing STAMs. NM network impact | ANSP

assessment and data distribution

uc-2.7 ACC-AO Coordination of Horizontal Re-routing STAMs. NM network impact | ANSP

assessment and data distribution

uc-2.8 ACC-NM Coordination of Flow Specific CASA Regulations. NM network impact | ANSP
assessment and data distribution

uc-2.9 ACC-ACC Coordination of Ground Delay STAMs ANSP
UC-2.10 Automatic update of local configuration plan ANSP
uc-2.11 Managing Atmospheric/Met impact ANSP
UcC-2.12 Complexity ANSP
UcC-3.1 Detect Arrival Demand & Capacity imbalance during the planning phase Airports
uc-3.2 Analysis and Coordination of the A-DCB management proposals during the planning | Airports
phase
UcC-3.3 NM acceptance of the A-DCB management proposals during the planning phase Airports
UC-3.4 Detect and Resolve Arrival and Departure Demand & Capacity imbalance between | Airports

multiple airports during the Short Term planning and Execution phases. Depart to
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CTOT and FLY to TTA

UC-3.5 Dynamic Exchange of arrival and departure information from airport to network as | Airports

from FPL reception

UC-3.6 Dynamic Exchange of arrival and departure information from airport to network | Airports
before FPL is filed

ucC-3.7 Multi-airport integration through linking dynamic exchange of early departure | Airports

information and estimated landing times

Table 5: NCM VLD Use Cases

The exercises were iteratively built towards supporting the following use case areas:

e UC-1.1 Implementation of optimised measures from an AU perspective. Measures received
from the network (local FMPs) are assessed, analysed by AU staff and, if necessary,

alternatives are proposed and coordinated.

e UC-1.2 Network optimisation supported by improved transparency and impact assessment.
The connection of local tools and measures as input to the network systems allow for
transparency to network actors (NMOC, AU, FMPs, APOCs). Local measures that are
identified by FMP supported by local tools are with NM B2B services shared and coordinated
with the network.

e UC-2.1 ACC-NM Coordination of CASA Regulations. NM network impact assessment and
data distribution. This use case area includes workflows required for ACC FMPs to
electronically coordinate CASA regulations with NM NMOCs. The NMOC would perform a
network impact assessment before approving the regulation request. The NM infrastructure
would be used for the coordination (B2B service) mechanism and to distribute the resulting
flight planning updates across the network.

e UC-2.2 ACC-NM Coordination of Ground Delay STAMs. NM network impact assessment and
data distribution. This use case area includes workflows required for ACC FMPs to
electronically coordinate ground delay STAMs (i.e. MCP) with NM NMOCs. The NMOC would
perform a network impact assessment before approving the regulation request. The NM
infrastructure would be used for the coordination (B2B service) mechanism and to distribute

the resulting flight planning updates across the network.

e UC-2.3 ACC-AU Coordination of Ground Delay STAMs. NM network impact assessment and
data distribution. This use case area includes workflows required for ACC FMPs to
electronically coordinate ground delay STAMs (i.e. MCP) with AUs. The NMOC would perform
a passive network impact assessment and in the unlikely event of any issues, they would
contact the ACC FMP by telephone. The NM infrastructure would be used for the
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coordination (B2B service) mechanism and to distribute the resulting flight planning updates

across the network.

e UC-2.4 ACC-ACC Coordination of Flight Level Capping STAMs. NM network impact
assessment and data distribution. This use case area includes workflows required for ACC
FMPs to electronically coordinate flight level capping STAMs (i.e. MCP) with other ACCs. The
NMOC would perform a passive network impact assessment and in the unlikely event of any
issues, they would contact the ACC FMP by telephone. The NM infrastructure would be used
for the coordination (B2B service) mechanism and to distribute the resulting flight planning

updates across the network.

e UC-2.5 — ACC-AU Coordination of Flight Level Capping STAMs. NM network impact
assessment and data distribution. This use case area includes workflows required for ACC
FMPs to electronically coordinate flight level capping STAMs (i.e. MCP) with AUs. The NMOC
would perform a passive network impact assessment and in the unlikely event of any issues,
they would contact the ACC FMP by telephone. The NM infrastructure would be used for the
coordination (B2B service) mechanism and to distribute the resulting flight planning updates

across the network.

e UC-2.6 — ACC-ACC Coordination of Horizontal Re-routing STAMs. NM network impact
assessment and data distribution. This use case area includes workflows required for ACC
FMPs to electronically coordinate horizontal re-routing STAMs (i.e. MCP) with other ACCS.
The NMOC would perform a passive network impact assessment and in the unlikely event of
any issues, they would contact the ACC FMP by telephone. The NM infrastructure would be
used for the coordination (B2B service) mechanism and to distribute the resulting flight

planning updates across the network.

e UC-2.7 - ACC-AU Coordination of Horizontal Re-routing STAMs. NM network impact
assessment and data distribution. This use case area includes workflows required for ACC
FMPs to electronically coordinate horizontal re-routing STAMs (i.e. MCP) with AUs. The
NMOC would perform a passive network impact assessment and in the unlikely event of any
issues, they would contact the ACC FMP by telephone. The NM infrastructure would be used
for the coordination (B2B service) mechanism and to distribute the resulting flight planning

updates across the network.

e UC2.8 - ACC-NM Coordination of Flow Specific CASA Regulations (Targeted CASA). NM
network impact assessment and data distribution. This use case area includes workflows
required for ACC FMPs to electronically coordinate CASA regulations, that are limited to
specific flows, with NM. The NMOC would perform a network impact assessment before

approving the regulation request. The NM infrastructure would be used for the coordination
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(B2B service) mechanism and to distribute the resulting flight planning updates across the

network.

UC-2.9 - ACC-ACC Coordination of Ground Delay STAMs. This use case area includes
workflows required for ANSP FMPs to electronically coordinate Ground Delay STAM (Take-off
Not Before) with other ANSPs. Network impact will be assessed in post-ops by checking
affected flights against other ATFCM Measures on the Network effective during the flight.

UC-2.10 - Automatic update of local configuration plan. This use case explores the benefit
of having true configuration updated in NM through a B2B connection in real-time every
time the configuration is changed in the ACC Ops Room. Such dynamic information benefits
the Network and the accuracy of RRP Proposals.

UC-2.11 - Managing Atmospheric/Met impact — this use case explores the benefits of
integration of MET and ATFCM information coupled with new developed functions of
ECOSystem platform. These functions will allow more accurate prediction and better
management of flows impacted by Rapid Developing Thunderstorm-RDT, turbulence and jet
stream, VA cloud, probabilistic convection etc, aiming in the long term to integrate local MET

information and sources.

UC-2.12 Complexity — in this use case two indicators are assessed, complexity of individual
flights in a hotspot, and complexity of sectors in different sector configurations. Complexity
on individual flights will allow FMP to quickly pick the most complex flight and achieve most
impact on complexity of a particular hotspot. It will also allow testing of procedures for
Multisector Planner or Extended Sector Planner functions, as described in other SESAR
Solutions.

UC-3.1 Detect Arrival Demand & Capacity imbalance during the planning phase. This Use
Case will seek to test how the A-DCB Monitoring via the local AOP or FMP detects a future
demand/capacity imbalance and generates an empty regulation. Specifically, to test the
integration of airport and network operations by timely exchange of relevant airport and

network information, rolling mechanism.

UC-3.2 Analysis and Coordination of the A-DCB management proposals during the planning
phase. This Use Case will seek to test how the demand/capacity imbalance is dealt with via
the DCB management proposal. When an imbalance is detected, the Airport and FMP will
coordinate a resolution process with the airport launching the AIMA to solve it during the
Planning phase. Specifically, this is to test replacement of ATFCM measures (flow rate) with

A-DCB management proposals resolved by TTA.

UC-3.3 NM acceptance of the A-DCB management proposals during the planning phase.

This Use Case will seek to test how to implement A-DCB. The integration of airport and
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network operations by exchange of operational regulations originated in both the NM and
the AOP.

UC-3.4 Detect and Resolve Arrival and Departure Demand & Capacity imbalance between
multiple airports during the Short Term planning and Execution phases. Depart to CTOT and
FLY to TTA. This Use Case will seek to test how the A-DCB Monitoring detects a future
demand/capacity imbalance, generates an alert or warning and how local A-DCB
Management proposal seeks to resolve it during the Short Term planning and Execution
phases (i.e. the day of operation). Specifically, this is to test replacement of ATFCM measures
(flow rate) with A-DCB management proposals resolved by TTA. Furthermore, this use case
aims to assess the viability of A-DCB management proposal with that of the ACTUAL FLOWN

Program

UC-3.5 Dynamic Exchange of arrival and departure information from airport to network as
from FPL reception. This use case applies to planning phase. Exchange starts as soon as FPL is
received by origin or destination AOP and departure and arrival time estimates, taxi times,
SID, STAR and runways allocated, etc. and ATV status are exchanged with eDPI and API
messages from AOP to NOP.

UC-3.6 Dynamic Exchange of arrival and departure information from airport to network
before FPL is filed. The Exchange is based on up-to-date airport flight prediction or base
schedule data as on corresponds to the COB the day before operations. New data or updates

are provided as they become available at airport.

UC-3.7 Multi-airport integration through linking dynamic exchange of early departure
information and estimated landing times. This UC starts in the planning phase around 10 h
before destination airport reference time. This UC supports airport ground operation
planning from the early morning by airport providing early departure planning data and

network providing with more accurate estimated arrival times (ELDT).

3.4.3 Summary of Demonstration Objectives and success criteria

DEMO objectives have not changed from those that were identified in the Demonstration Plan.
Please refer to section 5.2 of the DEMOP [46].

Identifier

Objective definition

Associated KPAs

OBJ-VLD-01-001

Impacts of using enhanced DCB
measures and TTs on ATM workload
(NM, ATC and Airport)

Safety
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Assess the impact of using enhanced DCB
OBJ-VLD-01-002 measures and TT on speed changes in Safety

ACCs
OBJ-VLD-01-003 Assess the impact of using enhanced DCB Safety

measures and TT in APPs
OBIJ-VLD-01-004 Transparent coordination processes Safety

Improve predictability of flights and , e
OBJ-VLD-02-001 traffic load in Network Predictability

I i ili f flights f
OBJ-VLD-02-002 mprove predictability of flights for an Predictability

ANSP
OBJ-VLD-02-003 Improve predictability of flights for an Predictability

Airport

OBJ-VLD-03-001

Reduce extra fuel burn in the European
Network

Efficiency (Fuel)
Environmental sustainability

OBJ-VLD-03-002

Reduce extra fuel burn over an ANSP
traffic flow

Efficiency (Fuel)
Environmental sustainability

OBJ-VLD-03-003

Reduce extra fuel burn over an Airport
traffic flow

Efficiency (Fuel)
Environmental sustainability

Increased cost-efficiency from  more

0BJ-VLD-04-001 efficient processes for NMOC Efficiency (Cost)

OBJ-VLD-04-002 Increased cost-efficiency from  more Efficiency (Cost)
efficient processes for Airlines y

OBJ-VLD-04-003 Increased cost-efficiency from  more Efficiency (Cost)
efficient processes for ANSPs y

OBJ-VLD-04-004 Increased cost-efficiency from  more Efficiency (Cost)
efficient processes for Airport (APOC) y

OBJ-VLD-05-001 Increa'se the use of available airspace Capacity
capacity for the network

OBJ-VLD-05-002 Increase the use of available airspace Capacit
capacity for an ANSP pacity
I h f ilable Ai

OBJ-VLD-05-003 ncrea.se the use of available Airport Capacity
capacity

OBJ-VLD-05-004 Increase the use of available multi- Capacity

Airport capacity
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OBJ-VLD-05-005 !ncrease the use of available FIR capacity Capacity
in adverse weather
OBJ-VLD-06-001 Airline preferences Flexibility

Table 6: NCM demonstration objectives

3.4.4 Demonstration Assumptions

The following assumptions are applicable for the demonstration project and may have an impact on
the demonstration exercises. The assumptions are applicable to all the demonstration exercises that
are contained in the demonstration plan. Additional demonstration assumptions at the exercise level

shall be captured in the Appendices

Identifier
Title
Description

P24-A1 Current operational Demonstration exercises have to fit with current operational
procedures apply procedures

P24-A2 Airline Participation Participation of pilots and OCCs from partners and of other airlines to
the greater extent

P24-A3 Flights from Cherry-picking measures will be coordinated to flights from
participating airlines participating airlines (to be further decided during the preparatory
phases of the DEMO EXEs).

P24-A4 No major technical Although technical changes need to be implemented to support
evolution required demonstrations, the NCM scenarios must be developed taking into
account currently available technical infrastructure and tools (OPS) and
the development potential of the current system.

P24-A5 Use of prototypes in The demonstration exercises are not considered as full operational
operation implementations requiring integration of demonstration requirements
with the current technical/procedural ATM system. Prototypes may be
necessary to perform exercises

P24-A6 Transparent As identified in the STAM CONOPS, coordination processes should be
coordination processes | transparent to all actors by sharing operational information
P24-A7 No multiple constraint There will be no automatic or agreed standard algorithms available to
resolver available solve conflicting network constraints (PJO9 will address this in validation
exercises)
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P24-A8 From operational The current NM system handles constraints different. Some type of
concept point of view, constraint can be overwritten by others, suggesting a different priority.
all constraints are From operational concept point of view, constraints are considered to
considered as equally be equal
important (only impact
may vary)

P24-A9 No specific procedures For TWR (DEP and ARR) and ATC En-route units, ATC provides best
for ATC effort to support TT compliance, but the flight trials will not require

specific procedures application
All ATC units are informed of the trials, and mitigations actions are
taken to mitigate the potential increase of unadvised speed changes

P24-A10 | ATCcan be informed of | dDCB mechanisms do not include direct electronic communication with
target time flights by ATC. The assumption is that local FMPs will communicate directly
manual intervention by | (based on local preferences) to their ATC when necessary
the local FMP (DCB
actor)

P24-A11 No technical evolution CWP positions will not be modified to provide information as used in
on CWP position the demonstration exercises

P24-A12 No change in standard No revision of operating manuals is necessary. Special crew task will be
operating procedures briefed separately. No release of NSA necessary
for flight crews

P24-A13 | TT information TT is available to the flight crews in the phases of flight defined by the
available to flight crews | scenarios

P24-A14 Network data exchange | New data elements required for exercises must comply with NM data
protocols apply exchange protocols

P24-A15 No major development | For NCM demonstrations it is important to have shared flight profiles as

of network-wide
available flight profiles
expected

input to DCB. Current developments regarding ext-FPL, FF-ICE , local
optimizations are not available during the exercises and the current
NMOC profiles are expected to the best available network shared
profiles.

Table 7: Demonstration Assumptions overview
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3.4.5 Demonstration Exercises List

)

i o o < — o o — o o — o o < — o o < n —
o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o
T T O I I T s S s S I S N S (N S NN S ANV SO [NV S Y S (Y- S Y- S Y-
Exercises/Objectives dla|a|lala|la|la|lala|a|lalalala|a|lalalala|a
— — — — — — — — — — — — — — — — — — — —
z2lz 2/ 2(z[Z2 | 2|z |Z2 | 2(z/2|2|Zz2|z2|2[z 2|z
3 | d | d|d | 8 |8 |8 | 8| d| 88|88 | 8 |8 |8 | 8 |8 | 8 | 8 | B Poe]
clo|lolo|lolol]o|l]o|lo|]o|]o|lolo|lo|lo|Oo|Oo|Oo |0 |0
EXE-VLD-24-001: Demonstration of performance
benefits of linked local measures as part of network X X | X X X | X [X | X | X [X | X |X F
collaborative workflow processes (NM)
EXE-VLD-24-002a: Demonstration of performance
benefits of t.argeted measures foII(?W|ng B2B data x | x X X X X X
exchange with network collaborative workflow
processes (MUAC, NATS, DFS, DSNA NM)
EXE-VLD-24-002b: Demonstration of performance
benefits of targeted measures following B2B data
exchange with network collaborative workflow X X X X X X
processes in Pre-tactical and Tactical phases (NATS,
NM)
EXE-VLD-24-002c: Demonstration of performance
benefits of comparing Scenarios and Regulations using
. . X X X X X X
B2B data exchange with network collaborative
workflow processes in Pre-tactical (DFS, NM)
EXE-VLD-24-003a: Demonstration of performance
fits i i i f
bene |ts|ntegrat|nga|rporttargetmeasuresasparto X Elx Ix Ix |k x Ix |x X
network collaborative workflow processes (ENAIRE,
INDRA, NM)
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— - - — - - - - - - - - - - - - - - - —
|z lz1z2|lz/z2/z2/z2(z2|z2|z2|z2|=z2/z2/z2|2|=2z2|z2|=z|=
3 |8 |8 | 8 |8 |38 |38 |38 |38 |38 |38 |38 |38 |8 |8 |8 |8 |8 |3 |3
clo|lo|lo]|]o|lo|]o|]o|lo|]Oo|]Oo|Oo|]OoO|]O|O|O|O|O |O|O

EXE-VLD-24-003b: Demonstration of performance

benefits integrating airport target measures as part of

. X X | X | X | X [X |X X | X X | X X

network collaborative workflow processes (HAL, NATS,

NM)

EXE-VLD-24-004: Demonstration of performance

benefits of targeted collaborative level-capping

measures following B2B data exchange as part of X X | X X | X X

network collaborative workflow processes (DSNA,

ENAIRE)

EXE-VLD-24-005: Demonstration of sub-regional

coordination of targeted measures foIIgwmg B2B data x | x X X X X X E

exchange as part of network collaborative workflow

processes (COOPANS, SMATSA, NM)

EXE-VLD-24-006: Enhanced Coordination of STAMs X X X X X

(ENAIRE, NM)

Table 8: VLD Exercise List: Objectives coverage

Identifier EXE-VLD-24-001

Title Better Network Measures

Description Demonstration of performance benefits of linked local measures as part of network collaborative workflow processes in

NM to assess the impact of measures and the optimisation of targeted measures linking areas of network issues
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Demonstration Technique

Demonstration in the (shadow) operational environment in NM and FOC’s

KPA/TA Addressed Network Performance, Capacity, Efficiency (fuel and costs)
Number of flights Applicable to all flight in the participating operational centres
Start Date 01/11/2016

End Date 31/12/2019

Demonstration Coordinator

EUROCONTROL/NM + Airline TEAM

Demonstration Platform

NM Systems, PJ24 network coordination tool (PLANTA), Flight Planning Systems AU’s, N-CAP

Demonstration Location

Europe

Status

Completed

Dependencies

Linked (not dependent) to EXE-VLD-24-002, EXE-VLD-24-003, EXE-VLD-24-004, EXE-VLD-24-005, EXE-VLD-24-006

Identifier EXE-VLD-24-002a
Title Local & Network coordination of fine-tuned ATFCM measures (MUAC)
Description Demonstration of performance benefits of targeted measures following B2B data exchange with network collaborative

workflow processes in MUAC AoR.

Demonstration Technique

Demonstration in Maastricht Upper Area Control Centre apply targeted measures coordinated via B2B with the network

KPA/TA Addressed Capacity, Efficiency (fuel and costs)

Number of flights Applicable to all flight planned for crossing MUAC airspace
Start Date 01/11/2016

End Date 31/12/2019

Demonstration Coordinator EUROCONTROL/MUAC

Demonstration Platform

NM Systems, MUAC iFMP tool, ATM Portal

Demonstration Location

Maastricht UAC

Status

Completed

Dependencies

Linked (not dependent) to EXE-VLD-24-001, EXE-VLD-24-002b, EXE-VLD-24-002c

Identifier EXE-VLD-24-002b
Title Local & Network coordination of fine-tuned ATFCM measures (NATS)
Description Demonstration of performance benefits of targeted measures following B2B data exchange with network collaborative

workflow processes in Pre-tactical and Tactical phases (NATS, NM)

Demonstration Technique

Shadow mode trial undertaken at NATS UK using NM PLANTA system.
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KPA/TA Addressed Capacity, Efficiency (fuel and costs), Workload

Number of flights This is a shadow mode trial so no flights will be affected. Data used is applicable to all flight operating the FIR UK.
Start Date 01/11/2016

End Date 31/12/2019

Demonstration Coordinator NATS

Demonstration Platform

NM Systems , PLANTA

Demonstration Location

NATS UK Swanwick Site

Status

Completed

Dependencies

Linked (not dependent) to EXE-VLD-24-001, EXE-VLD-24-002a, EXE-VLD-24-002c

Identifier EXE-VLD-24-002c
Title Local & Network coordination of fine-tuned ATFCM measures (DFS)
Description Demonstration of performance benefits of comparing Scenarios and Regulations using B2B data exchange with network

collaborative workflow processes in Pre-tactical (DFS, NM)

Demonstration Technique

Shadow mode trial undertaken at DFS using NM PLANTA system.

KPA/TA Addressed Capacity, Efficiency (fuel and costs), Workload

Number of flights This is a shadow mode trial so no flights will be affected. Data used is applicable to all flight operating the MUAC ACC.
Start Date 01/11/2016

End Date 31/12/2019

Demonstration Coordinator DFS

Demonstration Platform NM Systems , PLANTA

Demonstration Location MUNICH ACC

Status Completed

Dependencies Linked (not dependent) to EXE-VLD-24-001, EXE-VLD-24-002a, EXE-VLD-24-002c

Identifier EXE-VLD-24-003a

Title AOP-NOP integration and Arrivals Management

Description Demonstration of performance benefits integrating airport target measures and multi-airport coordination as part of

network collaborative workflow processes

Demonstration Technique

Live demonstration with airports LEBL, LEPA, LEAL for multi-airport coordination and to propose target times for arriving
traffic coordinated with the network.
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KPA/TA Addressed Capacity, Efficiency (fuel and costs), Flexibility, Predictability, Environmental Sustainability
Number of flights Applicable to all flight arriving to LEBL (Barcelona), LEPA (Palma de Mallorca), LEAL (Alicante.).
Start Date 01/11/2016

En