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EARTH

TRAFFIC OPTIMISATE@NNSINGLE AND MUILHIRUNWAY AIRPORTS

ThisPAR V3s part of a project that has received funding from the SESAR Joint Undertaking under
grant agreementNo 731781dzy RS NJ 9 dzZNRB LISIYy | yA2yQa | 2NRARI 2y H7

programme.

Abstract

This document is the fifth part of the OSED SPR INTEROP document for the Solution 8 of the Project
PJO2 EARTH that addresses traffic optimisation on single and multiple runway airports by integrating
multiple concepts operating in both Execution and PlagnPhases and supporting both Tower
Controllers and Supervisors in monitoring and optimising runway usage.

The document contains the (V3) Performance Assessment Report related to the concept. The
contents are based on the results of the V3 validation eises performed at the Solution.

This document addresses the Performance assessment repofodorof the Concepts included in
the Solution 0208: Concept 1, Concept Zoncept 3andConcept 4.
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1 Executive Summary

This document provides the Performance Assessment Report (PAR}IBITraffic Optimisation on
single and multiple runway airports.

The PAHRSs consolidating Solution performance validation results addressing KPIs/Pls and metrics
from the SESAR2020 Performance Frame\Bjrk

Description

The solution integrates four different concepts operating in Executioand Planning Phases
support APP ControllersTower Controllers and Supervisors in monitoring and optimising runway
system usageThis document addresses three of these concepts

1 Caocept 1: Optimised integration of arrival and departure traffic flows witie use of a
trajectory based Integrated Runway Sequence(3@&l). This concept addresses mainly TWR
and TMA ATCOs and is expected to increase runway capadipyedictability& punctuality
and bring environmental benefits without impairing Safety or Human Performance

1 Concept 2:0ptimised use of RWY capacity for multiple runway airports with the combined
use of an Integrated Runway Sequence and RMAMN3IIS). This concept is>gected to
increase runway capacity and predictability & punctuality.

1 Concept 3increased Runway Throughput based on local ROT characterization (ROGAT) (AO
0337) This concept is expected to increase runway capacity without impairing Safety or
Human Perfanance.

1 Concept 4:0Optimised use of RWY capacity for mediairports with the use of enhanced
prediction of Runway Occupancy Time (ROT)J3&B).This concept is expected to increase
runway Capacity without impairing Safety or Human Performance.

Taking imo account the different nature of the concepasd agequested bythe SJUno aggregation
will be done between thalifferent concepts andeach section of this documentill be divided into4
subsections:

- One subsection that addresses Concept 1;

- One subsection that addresseSoncept 2

- One subsection that addresses Concept 3 and
- One subsection that addresses Concept 4.

More Information can be found in Chapter 2!

Assessment Results Summary:

The following table summarise the assessment outcomes per (KBblel) andmandatoryPI(Table

2) puts them sideby sideagainstValidation Targetsn case of KRHtom PJ1918]. The impact o

10  © ¢2019¢ ENAV, EUROCONTROL, INDRA, LEONARIIOQPANS, PANSA, Founding Members
SEAC2020, SIEF, SKYGUIDE and THALES AIR SYS *
All rightsreserved. Licensed to the SESAR Joint Undertaking under conditions

EUROPEAN UNION  EUROCONTROL



SESAR SOLUTIONOB2SPR/INTERA@SED FOR VRPART VPERFORMANCE e PJoz

ASSESSMENT REPORR)(P N~ EARTH SESAR
/ X

JOINT UNDERTAKING

Solution on the performances argescribed in Benefit Impact MechanisAll the KPI andhandatory
Pl from the Benefit Mechanisnwere the Solutionpotentially impact have to I assessedia
validation resultsexpert judgment etc.

There are three cases:

1. An assessment result of 0 with confidence level other level High, Medium omdmates
that the Solution is expected to impact in a marginal way the KitlaodatoryPI.

2. An assessment resulfpositive or negativelifferent than 0 with confidence level High,
Medium or Low indicates that the Solution is expected to impact the KinbadatoryPlI.

3. An assessment result &f/A (Not Applicable)with confidence level N/Andicates that the
Solution is not expected to impaat allthe KPlor mandatoryPIconsistently with the Benefit
Mechanism.

Two tables containing the summary of KPI and mandatory PI results are providedtfoConcept of
the solution (in total 8 tables). Ehvalidation target presented in all the tables are the ones
apportioned to the Solution (refer t¢18]) whereas the performance benefits expectats are
provided for each Concept.

Concept 1
KPI Validation Targets¢ Performance Benefits Confidence in Results
Network Level (ECA' Expectations at
Wide) Network Level (ECA

Wide or Local
depending on the

KP)*

FEFF1: Fuel Efficien

¢ Fuel burn peflight | 8.5 3.87kg/flight High
CAP1: TMA Airspac

Capacity ¢ TMA

throughput, in: 3 599 0 N/A
challenging airspace

per unit time.

! Negative impacts are indicated in red.

2 Highc the results might change by -£0%
Medium ¢ the resultsmight change by +25%
Lowc the results might change by -60% or greater
N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
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ASSESSMENT REPORR)(P £ 2 EARTH
SESAR

CAP2: ERoute

Airspace Capacity(

Enroute throughput,: 5 55004 0 N/A

in challenging

airspace, per unit time
5.1% and 9C
flights/hour LFV
COOPANS RTS w

CAP3: AirporCapacity S‘_tockhoImArIan_da Medium

C Peak Runwa Alrport operating on

Throughput 1.341% independent  paralle

(Mixed mode). runway9
0.2% ENAV FTS wit
Rome Fiumicin High
Airport operating on
dependent runways

PRD1: Predictabilitg

Variance of Differenc

in actual & Flight Plaj 5.03%% 3.13%% High

or RBT durations

PUN1: Punctualityg

% Flights departin

within +/- 3 minutes of

scheduled  departur¢ 5 59004 1.81% Medium

time due to ATM ang

weather related delay

causes

CEF2: ATC

Productivity ¢  Flights

per ATCO-Hour on: 0.000% 0 N/A

duty

CEF3: Technology C

¢ Cost per flight 0 0 N/A

SAF1l: Safety Total

number  of fatal High

accidents anc g s=o4 0% o

incidents with ATM (Safetymaintained)

Contribution per year

Tablel: KPI Assessment Results Summaoy Solution 0208 Concept 1
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ASSESSMENT REPORR)(P N~ EARTH SESAR
/ X

JOINT UNDERTAKING

Mandatory PI Performance Benefits Confidence in
Expectations at Network Result$
Level (ECAW@ide or Local
depending on the KHi

SAF1.X: Midir collision¢ EnRoute 0 N/A
SAF2.X: Midir collision¢ TMA 0 N/A
SAF3. XRWYcollision accident 0 N/A
SAF4. XRW¥excursion accident 0 N/A
SAF5.XTW¥collision accident 0 N/A
SAF6.XCFIT accident 0 N/A
SAF7.XWake related accident 0 N/A
SEC1: A security risk assessment has been cé 0 N/A
out
SEC2: Risk Treatment has been carriedout : 0 N/A
SEC3: Residual risk after treatment me
. . 0 N/A

security objective.
SEC7Personnel (safety) risk after mitigation : 0 N/A
SECB8Capacity risk after mitigation 0 N/A
SEC9: Economic risk after mitigation 0 N/A
FEFF2ZO2 Emissions. 12.19kg/flight High
FEFF3Reduction in average flight duration. 0.44min/flight High
NOI1:Relative noise scale 0 N/A
NOI2:Size and locatioaof noise contours 0 N/A
% Negative impacts are indicated in red.
“ Highc the results might change by -£0%

Medium ¢ the resuts might change by +25%

Lowc the results might change by -60% or greater

N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
Founding Members © ¢2019¢ ENAV, EUROCONTROL, INDRA, LEONARIOQPANS, PAN 13
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ASSESSMENT REPORR)(P N~ EARTH SESAR
/ X

JOINT UNDERTAKING

NOI4:Number of people exposed to noise lev
exceeding a given threshold 0 N/A

LAQ1: Geographic distribution of pollutar
concentrations 0 N/A

CAP3.1Peak Departure throughput per hour

(Segregated mode) Not measured Not measured

CAP3.2: Peak Arrival throughput per hot

(segregated mode) Not measured Not measured
CAP4Unaccommodated traffic reduction 0 N/A
RESI1L oss of Airport Capacity Avoided 0 N/A
RES1.1: Airport time to recover from non
nominal to nominatondition 0 N/A
RES2Loss of Airspace Capacity Avoided. 0 N/A
RES2.1:Airspace time to recover from net
nominal to nominal condition. 0 N/A
RES4Minutes of delays. Not measured Not measured
RES5Number of cancellations. 0 N/A
CEF1birect ANS>ateto-gate cost per flight 0 N/A
AUC3Direct operating costs for an airspace us 0 N/A
AUC4:Indirect operating costs for an airspa
user 0 N/A
AUC50verhead costs for an airspace user 0 N/A
CMCL1.1: Available/Required training Duratic
within ARES 0 N/A
CMC1.2Allocated/ Optimum ARES dimension 0 N/A
CMC1.3Transit Time to/from airbase to ARES 0 N/A
CMC2.1Fuel and Distance saved

0 N/A

(for GAT operations)

CMC2.2: GAT planning efficiency of Availak

ARES 0 N/A
HP1:Consistency of humarole with respect to Refer to sectiod.16.1 High

14  © ¢2019¢ ENAV, EUROCONTROL, INDRA, LEONARIIOQPANS, PANSA, Founding Members
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¥~ EARTH

SESAR

JOINT UNDERTAKING

human capabilities and limitations

HP2:Suitability of technical system in supporti _ _
the tasks of human actors Refer to sectiod.16.1 High
HP3: Adequacy of team structure and tea

communication in supporting the human actors Refer to sectiod.16.1 High
HP4: Feasibility with regard to Hfelated

transition factors Refer to sectio.16.1 High
FLX1: Average delay for scheduled civil/milit

flights with change request and nacheduled or 0 N/A
late flight plan request

Table2 Mandatory Pls Assessment Summeéor Sol

Concept 2

ution 0208 Concept 1

KPI Validation Targets¢ Performance Benefits Confidence in Results
Network Level (ECA' Expectations at
Wide) Network Level (ECA!
Wide or Local
depending on the
KPI§
FEFF1: Fuekfficiency: :
¢ Fuel burn per flight | 8.5 1.04gfMight High
CAP1l: TMA Airspac
Capacity ¢ TMA
throughput, in 3.59%% 0 N/A
challenging airspace
per unit time.
CAP2: ERoute
Airspace Capacity¢: 0.000% 0 N/A
Enroute throughput,

®> Negative impacts are indicated in red.

® Highc the results might change by -£0%
Medium ¢ the results might change by -25%

Lowc the results might change by -60% or greater
N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
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EARTH SESAR
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in challenging
airspace, per unit time

CAP3: Airport Capaci
C Peak Runwa
Throughput

(Mixed mode).

1.341%

High

PRD1: Predictabilitg
Variance of Differenc
in actual & Flight Pla
or RBT durations

5.03%8%

0.60%

High

PUN1: Punctualityg
% Flights departin
within +/- 3 minutes of
scheduled departuré
time due to ATM anc
weather related delay
causes

0.000%

0.86%

High

CEF2: ATC
Productivity ¢ Flights
per ATCO-Hour on
duty

0.000%

N/A

CEF3: Technology C
¢ Cost per flight

N/A

SAF1l: Safety Total
number of fatal
accidents anc
incidents with ATM
Contribution per year

-0.45%

N/A

Table3: KPI Assessment Results Summéeoty Solution 0208 Concept 2

Mandatory PI

Performance

Benefits Confidence

Expectations at Network Result$
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Level (ECAC Wide or Loc
depending on the KPf)

SAF1.X: Midir collisionc EnRoute 0 N/A
SAF2.X: Midir collision¢ TMA 0 N/A
SAF3. XRWYcollision accident 0 N/A
SAF4. XRW¥excursion accident 0 N/A
SAF5.XTW¥collision accident 0 N/A
SAF6.XCFIT accident 0 N/A
SAF7.XWake related accident 0 N/A
SEC1: A security risk assessment has been c& 0 N/A
out
SEC2: Risk Treatment has been carriedout : 0 N/A
SEC3: Residual risk after treatment me
. . 0 N/A

security objective.
SECT7Personnel (safety) risk after mitigation {0 N/A
SEC8Capacity risk after mitigation 0 N/A
SEC9: Economic risk after mitigation 0 N/A
FEFF2CO2 Emissions. 3.30 kg/ilight High
FEFF3Reduction in average flight duration. 0.4 min/flight High
NOI1:Relative noise scale 0 N/A
NOI2:Size and location of noise contours 0 N/A
NOI4:Number of people exposed to noise lev
exceeding a given threshold 0 N/A
8 Highc the results might change by-£0%

Medium ¢ the results might change by-25%

Lowg the results might change by -60% or greater

N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
" Negative impacts are indicated in red.
Founding Members © ¢2019¢ ENAV, EUROCONTROL, INDRA, LEONAROQPANS, PAN 17
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LAQ1: Geographic distribution of pollutar
concentrations 0 N/A

CAP3.1Peak Departure throughput per hour

(Segregated mode) Not measured Not measured

CAP3.2: Peak Arrival throughput per hot

(segregated mode) Not measured Not measured
CAP4Unaccommodated traffic reduction 0 N/A
RES1Loss of Airport Capacity Avoided 0 N/A
RES1.1:Airport time to recover from non

nominal to nominal condition 0 N/A
RES2Loss of Airspace Capacity Avoided. 0 N/A
RES2.1:Airspace time to recover from net

nominal to nominal condition. 0 N/A
RES4Minutes of delays. Not measured Not measured
RE5Number of cancellations. 0 N/A
CEF1Direct ANS Gatto-gate cost per flight 0 N/A
AUC3Direct operating costs for an airspace us 0 N/A
AUCA4: Indirect operating costs for an airspa

user 0 N/A
AUC50Overhead costs for an airspaaser 0 N/A
CMC1.1: Available/Required training Duratic

within ARES 0 N/A
CMC1.2Allocated/ Optimum ARES dimension | N/A
CMC1.3Transit Time to/from airbase to ARES: N/A
CMC2.1Fuel and Distance saved

(for GAT operations) 0 N/A
CMC2.2: GAT planning efficiency of Availab

ARES 0 N/A
HP1:Consistency of human role with respect

human capabilities and limitations 0 N/A
HP2:Suitability of technical system in supportit O N/A
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JOINT UNDERTAKING

the tasks of human actors

HP3: Adequacy of team structure anteam
communication in supporting the human actors O N/A

HP4. Feasibility with regard to HRlated
transition factors 0 N/A

FLX1: Average delay for scheduled civil/milit
flights with change request and nacheduled or 0 N/A
late flight plan request

Table4 Mandatory Pls Assessment Summédor Solution 0208 Concept 2

Concept3
KPI Validation Targets¢ Performance Benefits Confidence in
Network Level (ECA' Expectations at Resultg®
Wide) Network Level (ECA

Wide or Local
depending on the
KPI§

FEFF1: Fuel Efficien
¢ Fuel burn per flight : 8.5 0 N/A

CAP1: TMA Airspag
Capacity ¢ TMA
throughput, in: 3 599y, 0 N/A
challenging airspace
per unit time.

CAP2: ERoute
Airspace Capacity(
Enroute throughput,: 5 55004 0 N/A
in challenging
airspace per unit time

° Negative impacts are indicated in red.

10 Highg the results might change by -£0%
Medium ¢ the results might change by-25%
Lowc the results might change by -60% or greater
N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
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CAPSF:) Ainort gapaci N/A  (Concept 3
'cl'hroug?]?)ut unwa 1.341% 0 validation exercise ha

_ not explored benefits
(Mixed mode). in mixed mode)

PRD1: Predictabilitg
Variance of Differenc
in actual & Flight Plaj 5.034% 0 N/A
or RBTdurations

PUN1: Punctuality¢
% Flights departin
within +/- 3 minutes of

scheduled  departur¢ 5o, 0 N/A
time due to ATM an¢

weather related delay

causes

CEF2: ATC

Productivity ¢ Flights

per ATCO-Hour on: 0.000% 0 N/A

duty

CEF3Technology Cos

¢ Cost per flight 0 0 N/A

SAF1: Safety Total

number of fatal High
accidents anc g asop 0% o
incidents with ATM (Safety maintained)

Contribution per year

Table5: KPI Assessment Results Summeoy Solution 0208 Concept 3

Mandatory PI Performance Benefits Confidence in
Expectations at Network Results?
Level (ECAC Wide or Loc
depending on the KPH

1 Negative impacts are indicated in red.
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SAF1.X: Midir collisionc EnRoute 0 N/A
SAF2.X: Midir collision¢ TMA 0 N/A
SAF3. XRWcollision accident 0 N/A
SAF4. XRW¥excursion accident 0 N/A
SAF5.XTW¥collision accident 0 N/A
SAF6.XCFIT accident 0 N/A
SAF7.XWake related accident 0 N/A
SEC1: A security risk assessment has been cé
out 0 N/A
SEC2: Risk Treatment has been carried out 0 N/A
SEC3: Residual risk after treatment me
security objective. 0 N/A
SECT7Personnel (safety) risk after mitigation | g N/A
SECB8Capacity risk after mitigation 0 N/A
SEC9: Economic risk after mitigation 0 N/A
FEFF2CO2 Emissions. 0 N/A
FEFF3Reduction in average flight duration. 0 N/A
NOI1:Relative noise scale 0 N/A
NOI2:Size and location of noise contours 0 N/A
NOI4:Number of people exposed to noise lev
exceeding a given threshold 0 N/A
LAQ1: Geographic distribution of pollutar
concentrations 0 N/A
CAP3.1Peak Departure throughput per hour : 0 N/A
12 Highg the results might change by -£0%

Medium ¢ the results might change by-25%

Lowc the results might change by -60% or greater

N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
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(Segregated mode)

CAP3.2: Peak Arrival throughput per hou _
(segregated mode) 7.5% Medium
CAP4Unaccommodated traffic reduction 0 N/A
RES1Loss of Airport Capacity Avoided 0 N/A
RES1.1: Airport time to recover from non

nominal to nominal condition 0 N/A
RES2Loss of Airspace Capacity Avoided. 0 N/A
RES2.1:Airspace time to recover from net

nominal to nominal condition. 0 N/A
RES4Minutes of delays. 0 N/A
RE5Number ofcancellations. 0 N/A
CEF1Direct ANS Gatwo-gate cost per flight 0 N/A
AUC3Direct operating costs for an airspace us 0 N/A
AUCA4: Indirect operating costs for an airspa

user 0 N/A
AUC5Overhead costs for an airspace user 0 N/A
CMC1.1: Available/Required training Duratic

within ARES 0 N/A
CMC1.2Allocated/ Optimum ARES dimension | N/A
CMCL1.3Transit Time to/from airbase to ARES 0 N/A
CMC2.1Fuel and Distance saved

(for GAT operations) 0 N/A
CMC2.2: GAT planning efficiency oAvailable

ARES 0 N/A
HP1:Consistency of human role with respect

human capabilities and limitations Refer to sectio#.16.3 High
HP2:Suitability of technical system in supporti

the tasks of human actors Refer to sectio.16.3 High
HP3: Adequacy of team structure and tea

communication in supporting the human actors Refer to sectiod.16.3 High
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HP4: Feasibility with

regard to HPRlated

transition factors Refer to sectio.16.3 High
FLX1: Average delay for scheduled civil/milit
flights with change request and nescheduled or. N/A

late flight plan request

Table6 Mandatory Pls Assessment Summédoy Solution 0208 Concept 3

Concept 4
KPI

Validation Targets¢ Performance Benefits Confidence

Network Level (ECA
Wide)

Expectations at
Network Level (ECA

Resultg*

in

Wide or Local
depending on the
KPI}?

FEFF1: Fuel fefency

¢ Fuel burn per flight : 8.5 0 N/A

CAP1: TMA Airspa

Capacity ¢ TMA

throughput, - in 3 59994 0 N/A

challenging airspace

per unit time.

CAP2: ERoute

Airspace Capacityq

Enroute throughput, 0.000% 0 N/A

in challenging

airspace, per unit time

CAP3: Airport Capaci

C Peak Runwa

Throughput 1.341% 1.86% Medium

(Mixed mode).

PRD1: Predictabilitg i 5.034% 0 N/A

13 Negative impacts are indicated in red.

1 Highg the results might change by-10%
Medium ¢ the results might change by-25%
Lowc the results might change by -60% or greater
N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
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Variance of Differenc
in actual & Flight Pla
or RBT durations

PUN1: Punctualityg
% Flights departin
within +/- 3 minutes of
scheduled departuré
time due to ATM anc
weather related delay
causes

0.000%

0 N/A

CEF2: ATC
Productivity ¢ Flights
per ATCO-Hour on
duty

0.000%

0 N/A

CEF3: Technology C
¢ Cost per flight

0 N/A

SAF1: Safety Total
number of fatal
accidents anc
incidents with ATM
Contribution per year

-0.45%

High
0%
(Safety maintained)

Table7: KPI Assessment Results Summary for Solutiodd82Concept 4

Mandatory PI

Performance Benefits Confidence
Expectations at Network Resultg®
Level (ECAC Wide aocal

depending on the KP1§

> Negative impacts are indicated in red.

18 Highg the results might changey +~10%
Medium ¢ the results might change by-25%

Lowc the results might change by -60% or greater
N/A ¢ not applicable, i.e., the KPI cannot be influenced by the Solution
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SAF1.X: Midir collisionc EnRoute 0 N/A
SAF2.X: Midir collision¢ TMA 0 N/A
SAF3. XRWYcollision accident 0 N/A
SAF4. XRW¥excursion accident 0 N/A
SAF5.XTW¥collision accident 0 N/A
SAF6.XCFIT accident 0 N/A
SAF7.XWake related accident 0 N/A
SEC1: A security risk assessment has been cé
out 0 N/A
SEC2: Risk Treatment has been carried out 0 N/A
SEC3: Residual risk after treatment me
security objective. 0 N/A
SECT7Personnel (safety) risk after mitigation | g N/A
SECB8Capacity risk after mitigation 0 N/A
SEC9: Economic risk after mitigation 0 N/A
FEFF2CO2 Emissions. 0 N/A
FEFF3Reduction in average flight duration. 0 N/A
NOI1:Relative noise scale 0 N/A
NOI2:Size and location of noise contours 0 N/A
NOI4:Number of people exposed to noise lev
exceeding a given threshold 0 N/A
LAQ1: Geographic distribution of pollutar
concentrations 0 N/A
CAP3.1Peak Departure throughput per hour
(Segregatednode) 0 N/A
CAP3.2: Peak Arrival throughput per hot
(segregated mode) 0 N/A
CAP4Unaccommodated traffic reduction 0 N/A
RES1L oss of Airport Capacity Avoided 0 N/A
Founding Members © ¢2019¢ ENAV, EUROCONTROL, INDRA, LEONARIOQPANS, PAN 25
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RES1.1:Airport time to recover from non

nominal to nominal condition 0 N/A
RES2t oss of Airspace Capacity Avoided. 0 N/A
RES2.1:Airspace time to recover from ner

nominal to nominal condition. 0 N/A
RES4Minutes of delays. 0 N/A
RE5Number of cancellations. 0 N/A
CEF1Direct ANS Gatto-gate cost per flight 0 N/A
AUC3Directoperating costs for an airspace us 0 N/A
AUCA4:Indirect operating costs for an airspa

user 0 N/A
AUC50Overhead costs for an airspace user 0 N/A
CMCL1.1: Available/Required training Duratic

within ARES 0 N/A
CMC1.2Allocated/ Optimum AREfmension 0 N/A
CMCL1.3Transit Time to/from airbase to ARES 0 N/A
CMC2.1Fuel and Distance saved

(for GAT operations) 0 N/A
CMC2.2: GAT planning efficiency of Availak

ARES 0 N/A
HP1:Consistency of human role with respect _ _
human capabilities anlimitations Refer to sectio#.16.4 High
HP2:Suitability of technical system in supporti

the tasks of human actors Refer to sectiod.16.4 High
HP3: Adequacy of team structure and tea _ ‘
communication in supporting the human actors Refer to sectiod.16.4 High
HP4: Feasibility with regard to Hfelated

transition factors Refer to sectiod.16.4 High
FLX1: Average delay for scheduled civil/milit

flights with change request and nacheduled or 0 N/A
late flight plan request

Table8 Mandatory Pls Assessment Summary for Solution@® Concept 4
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Additional Comments and Notes:

Due to the different nature of the Concepts addressed in the Solution, no aggregation of results
can be done betweerthem. This issue was already raised by tBelution at the beginning of the

V3 phase and it was agreed with SJU that the Solution PAR would contairPAARs per concept
and that the Solution CBA would contain s#BBAs per concept.

For CAPL, there is a validation target 859%%6 according td18], but this validation target is not
consistent to the Grant Agreement31781 Therefore, this KPI is not considerdéar PJ0208. PJ02

08 is not expected to bring any benefits in terms of TMA Airspace capacity. There is an errorin
document[18]that needsto be corrected in néxersion. This issue has already been raised by the
Solution in V2 phase.

For PUN1there is no validation target according ti.8] but PJ0208is expected to brig a benefit
in terms of punctuality, which has been confirmed by the results of the V3 validation exercises.

For Safety and HP, no quantitative figures can be providétie results of the validation exercises
showthat Safety should not be impacted by tt&olution except an indirect improvement linked to
HP benefits (situation awareness enhancement, workload and stress reduction) that are difficult to
guantify.
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2 Introduction

2.1 Purpose of the document
The following text is not supposed to be changed!

The Performance Assessmertivers theKey Performance Areas (KPAs) defined in the SESAR2020
Performance Framewor3]. Assessed are at least theyKBerformance Indicators (KPIs) and the
mandatory Performance Indicators (Pls), but also additional Pls as needed to capture the
performance impacts of the Solution. It considers the gnaa document on KPIs/P[3] for
practical considerations, for example on metrics.

The purpose of this document is to present the performance assessment results from the validation
exercises at SESAR Solution levdie KPA performance results are used for the performance
assessment at strategy level and provide inputs to the SESAR Joint Undertakifoy (&iifions on

the SESAR2020 Programme.

In addition to the results, this document presents the assumptions ied¢hanisms (how the
validation exercises results have been consolidated) used to achieve this performance assessment
result.

One Performance Assessment Report shall be produced or iterated per Solution.

2.2 Intended readership

In general, this document prowd the ATM stakeholders (e.g. airspace users, ANSPs, airports,
airspace industry) and SJU performance data for the Solution addressed.

Produced by the Solution project, the main recipient in the SESAR performance management process

is PJ19, which wilggegate allthe performance assessment results from the SESAR2020 solution
projects PJL8, and provide the data to PJ20 for considering the performance data for the European

ATM Master PlanTheaggregatiorwill be done at higher levels suitable for useMester Planning

Level, such as deployment scenaridglditionally, the consolidation process will be carried out

yydza tftes oFaSR 2y GKS {9{!w {2fdziA2yQa | @I Aftl o

2.3 Inputs from other projects

The document includes information from the following SE$SARjects:
- B.05 D72[5]: SESAR 1 Final Performance Assessmdrgre are described the mrciples
used in SESARL1 for producing the performance assessment report.

PJ19 will manage and provide

- PJ19.04.01 D4.@B]: Performance Framework (28}l guidance on KPIs and Data collection
supports.
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- PJ19.04.03 D4.0.1: S2026mmon assumptions, used to aggregate resultaioled during
validation exercises (and captured into validation reports) into KPIs at the ECAC level, which
will in turn be captured in Performance Assessment Reports and used as inputs @8 A
produced by the Solution projects. Where are also inatlgerformance aggregation
assumptions, with traffic data items.

- Forguidance and support PJ19 have put in place @enmunity of Practice (CdPwithin
STELLAR, gathering experts and providing best practices.

2.4 Glossary of terms

See the AIRM Glossdty for a comprehensive glossary of terms.

2.5 Acronyms and Terminology

Term Definition

ANS Air Navigation Service

ANSP Air Navigation Serviderovider

ATFM Air Traffic Flow Management

ATM Air Traffic Management

BAD Benefits Assessment Date

BAER Benefit Assessment Equipment Rate
CBA Cost Benefit Analysis

DOD Detailed Operational Description
EATMS European Air Traffic Management System
ECAC European Civil Aviation Conference
DB Deployment Baseline

17

https://stellar.sesarju.eu/?link=true&domainName=saas&redirectUrl=%2Fjsp%?2Fproject%2Fproject.]
sp%3Fobijld%3Dxrn%3AvisBAxrn%3Adatabase%3Aondb%2Ftable%2F59 anonymous%402333834
.13%403834139.13
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KPA Key Performance Area

KPI Key Performance Indicator

N/A Not Applicable

0] Operational Improvement

PAR Performance Assessment Report

Pl Performance Indicator

PRU Performance RevieWwnit

QoS Quality of Service

RBT Reference Business / Mission Trajectory

SESAR Single European Sky ATM Research Programme

SJU SESAR Joint Undertaking (Agency of the European Commission)
SESAR2020 The programme which defines the Research &wmlelopment activities an
Programme Projects for the SJU.

Table9: Acronyms and terminology
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3 Solution Scope

3.1 Detailed Description of the Solution

The solution 02-08 integrates different concepts operating in both Execution and Planning Phases
(Short and Medium term) and suppgrboth Tower Controllers and Supervisors in monitoringl an
optimising runway system usadpy:

- increasing the predictabilitand punctualityand runway throughpuas well as fuel efficiency
through the management of an Integrated Runway SequenceO3U¥), or with a
combination of optimised runway configuration management and Integrated Runway
Sequence in case of multiple runways-0B33)

- Optimisingrunway configuration by meansof an enhanced prediction of Runway Occupancy
Timeat medium/high density airport (AO337)

The solution aims to provide these improvements without impairing Safety or Human Performance,
which are overall expected to be maintained evethe sharing of an Integrated Runway Sequence
between the different actors should enhance situation awareness and therefore safety.

The solution integrates different concepts operating in both Execution and Planning Phases (Short
and Medium term)}o suppat both APP Controllersfower Controllers and Supervisors in monitoring
and optimising runway system usage

1 Concept 1:Optimised integration of arrival and departure traffic flows witie use of a
trajectory based Integrated Runway Sequence(3&l). Tis concept addresses mainly TWR
and TMA ATCOs and is expected to increase runway capacity and predictability & punctuality
and bring environmental benefits without impairing Safety or Human Performanbes
concept is demonstrated by 3 different validatiexercises:

o EXE.0®88.V3.002 LFCOOPANS RTS;
o EXE.0®D8.V3.08 SKYGUIDETSnd
o EXE.0D8.V3.00 ENAWTS

1 Concept 2:0ptimised use of RWY capacity for multiple runway airports with the combined
use of an Integrated Runway Sequence and RMAMN3JIS). This concept is expected to
increase runway capacity and predictability & punctualitiiis concept is demonstrated by
E>E.0208.V3.0B INDRART Salidation exercise.

1 Concept 3:Optimised use of RWY capacity for medium/high density airports with the use of
enhanced prediction of Runway Occupancy Time (ROT)3BD. This concept is expected
to increase runway capacity withbimpairing Safety or Human Performandénis concept is
demonstrated bythe EXE.0:08.V3.06 EUROCONTRRLI Salidation exercise.

1 Concept 4:0Optimised use of RWY capacity for medium airports with the use of enhanced
prediction of Runway Occupancy Timeé{R (A@338).This concept is expected to increase
runway Capacity without impairing Safety or Human Performance. This concept is
demonstrated by the 2 different validation exercises:
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o EXE.0D8.V3.004 PANSA RTS and

0o EXE.0D8.V3.008 PANSA FTS.

3.2 Detailed Desription of relationship with other Solutions

Concept 1 is a preequisite for Concept 2.
Concept 3 is independent from Concept 1 and Concept 2.

Concept 4 is independent from Concept 1, Concept 2 and Concept 3.

3.2.1 Detailed Description of relationshipf Concept With other Solutions

N/A

3.2.2 Detailed Description of relationshipf Concept 2vith other Solutions
N/A

3.2.3 Detailed Description of relationship of Concept 3 with other Solutions

The concept 3 consisting in defining separation as a function of each aircraft type. This practically
means that each landing aircraft will have artrimil separation behind him specific to his type and
defined by 0.1Nm increment. This accuracy and Wditia cannot be managed by an ATCO without a
support tool indicating the separation to apply for each aircraft pair. That tool0248) was
developed into Solution 1. That solution also allows to customised wake separatiemigair This

why the Conept 3 has to be implemented with, at minima, the A328 operation improvement.

Once the tool in place, it is however logical to also beneficiate from the wakes separation reductions
from Solution 1 A306.

The Solution 1 and 3 are therefore compatiblé blso dependant from each otherConcept an
only be deployed together with AG828 from Solution 1. Note that the opposite is not true: The
solution 1 including the separation delivery tool (A828), the pair wise wake separation (RB06)

for exanple can be deployed without th€oncept3.

The AGD328 Solution 1 is therefore a prequisite to theConcept3.

The deployment of the 2 solutions, result in the sum of the benefits of the two Solutions. This is
explained by the fact that the benefitf &olution 1 result from the reduction on separation between
Gol-QISANE OLI AN 6KSNBE aSLI NXGA2Yy | LILX ASR NBad#
benefit of the Concept 3aNB a dzZf a4 FTNRY ( KiakeNISRNDOG D2Y A RF ¢ & § RFP
applied result from the application Runway Occupancy Time separation).

Solution  Solution Title Relationship Rational for the relationship
Number

PJO208 | Safety support tools foi AO0328 Solution 1 is { The separation delivery tool (AC

Concept : runway excursions pre-requisite  to the: 0328) from Solution 1 is neede
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3  with Concept3 for deployingConcept3.

PJO201
The resulting benefit will be th

sum of the Solution 1 an
Concept 3benefit since each are
reducing sepaation between
different pairs (Wake Pairs fc
Solution 1 and Nowake pairs
for Concept 3

The respective effect of eac
solution vary significantly as
function of the traffic mix. The
Concept Iapacity benefit rangé
between 4% and 10% for traffi
mix with 50% to 0% of heav
aircraft. The solution 1 capacit
benefit range between 10% an
0% for traffic mix with 50% to 0¢
of heavy aircraft. However, onc
combined to Solution 1 an
Concept 3 deliver a capacity
benefit relatively stable betweer
10 and 14%.

Table10: Relationshipsof Solution 0208 Concept 3vith other Solutions

3.2.4 Detailed Description of relationshipf Concept 4vith other Solutions

N/A
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4 Solution Performance Assessment

4.1 Assessment Sourceand Summary of Validation Exercise
Performance Results

4.1.1 Assessment Sources and Summary of Validation Exercise Performance

ResultgConcept 1)

Previous Validation Exercises BESAR2020, etc.) relevant for this assessment are listed below.

Organisation Document Title Publishing Date

DFS EXED6.08.04vp-358 Validation Report¢ Step 2:i 20.05.2015
(Coupled AMANDMANROouting)

ENAIRE Performance Assessment Report (PAR) for ¢ 11.10.2016
04.01.01 Integrated Arrival/Departure Manageme
at Airports

PJ0208 members PJO208 V2 validation exercises (refer to PO&V2: 12.10.2018
PAR41])

Tablel1l: PreeSESAR2020 Exercidges Solution 0208 Conceptl
SESAR Validation Exercises of this Solution (completed ones and planned ones) are listed below.

Exercise ID Exercise Title Release Maturity Status

EXE.0D8.V2.001 : Traffic optimisation on Roma Fiumicii R7 V2 Cancelled
airport and TMAENAYV FTS)

EXE.0D8.V2.002 : Traffic optimisation on Roma Fiumicit R7 V2 Completed
airport and TMAENAV RTS)

EXE.0D8.V2.003 : Integrated Runway Sequendenction: R7 V2 Completed
to integrate arrivals and departures ¢
mixed mode parallel runways
StockholmArlanda airport and TMA
environment(COOPANS RTS)

EXE.0D8.V2.004 : Runway Throughput optimisatia R7 V2 Completed
through the use of a Integrated
Runway Sequenctinction (SKYGUID

RTS)
EXE.0D8.\3.001 Traffic optimisation on Roma Fiumicit R8 V3 Cancelled
airport and TMAENAWRTS)
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EXE.0®8.V3.002

Integrated Runway Sequendenction
to integrate arrivals and departures ¢
runways
StockholmArlanda airport and TM/

mixed mode parallel

environment(COOPANS RTS)

R8 V3

é

Completed

EXE.0D8.\3.003

Use of an Integrated Runway Sequer;
function in single runway mixed mod
operations of Geneva Airport and TM

(SKYGUIDE RTS)

R8 V3

Completed

EXE.0D8.\3.007

Traffic optimisation on Roma Fiumici

airport and TMAENAV FTS)

R8 V3

Completed

Table12: SESAR2020 Validation ExercigasSolution 0208 Conceptl

The following table provides a summary of information collected frawailable performance

outcomes
Exercise Ol Step  Exercise scenario & scope Performance Result: Notes
EXE.02 | TS0301  Real Time Simulation FEFFositive FEFF1 and
08.Vv3.0@ StockholmArlanda  Airport  anc ) FEFF2 not
TMA environment with focus o, CAP3 increased measured
Tower and Approach. PRD1 increased
_The objective is to assess t PUN1 increased
impact when usingan Integrated
Runway Sequence functiorfor | sAF1 maintained
traffic optimisation on paralle
independent runways. HP1, HB
maintained
HPR2, HBB improved
EXE.02 | TS0301 : Real Time Simulation in Gene: FEFF3 slightly i FEFF1 FEFFZ
08.v3.0@ Airport on RWY throughpu positive and CAP:Z
optimisation through the _ not
operational use ofan Integrated PRD1 slightly ! measured
Runway Sequence function increased
The objective is to assess ti PUN1 slightly
impact on RWY throughput in & increased
Airport with smgle RWY N MIXE o7\ rq ointained
mode operations in nminal
conditions. HP1, HP2, HP3, HF
improved
EXE.02 | TS0301 : Fasttime simulation to validaté FEFFincreased SAF1,PUNL1,
the application ofthe useof an HP1, HP2
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08.v3.00 Integrated Runway Sequende i FEFFhcreased HP3 and HP-
optimize traffic flow to Roma N not
Fiumicino airport and TMA. FEFFpositive measured

CAP3 increased

PRD1 increased

V2 TS0301 | Refer to[41] Refer to[41] Refer to[41]
exercises

Table13: Summary of Validation Resulfsr Solution 0208 Concept 1

4.1.2 Assessment Sources and Summary of Validation Exercise Performance
Results (Concept 2)

Previous Validation Exercises 8ESAR2020, etc.) relevanttiois assessment are listed below.

Organisation Document Title Publishing Date

PJO208 members PJO208 V2 validation exercises (refer to PO&V2: 12.10.2018
PAR41])

Tablel14: PreSESAR2020 Exerciges Solution 0208 Concept 2

SESAR Validation Exercises of this Solution (completed ones and planned ones) deldisted

Exercise ID Exercise Title Release Maturity Status

EXE.0D8.V2.005 | Runway optimisation by using a runw; R7 V2 Completed
planning tool integrated into the arrive
and departure management (INDF
RTS)

EXE.0D8.V3.006 : Runway optimisation by usirggrunway: R8 V3 Compleed
planning tool integrated into the arrive
and departure management (INDR
RTS)

Table15: SESAR2020 Validation Exercif@sSolution 0208 Concept 2

The following table provides a summary of informatioallected from available performance
outcomes.

Exercise Ol Step  Exercise scenario & scope Performance Notes
Results

EXE.02 : TS0313 : Real Time Simulation 8farcelona: PRD1 decreased
08.V3.00¢ ¢ El Prat Airport and TMA _
environment with focus on Towe PUN1increased

and Approach. FEFF1 slight!
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The objective is to assess tI increagd
impact when usinga runway _
management  tool  (RMAN FEFF2 slightl
providing information to the increased
Integ_rated Rl_anay _Se_quen FEFE3 slightl
function for traffic optimisation on: .

: increased
parallel independent runways.

V2 TS0313 | Refer to[41] Refer to[41] Refer to[41]
exercises

Table16: Summary of Validation Resulfsr Solution 0208 Concept 2

4.1.3 Assessment Sources and Summary of Validation Exercise Performance

Results (Concept 3)
Previous Validation Exercises 8ESAR2020, etc.) relevanttiois assessment are listed below.
Organisation Document Title Publishing Date
None None None

Tablel7: PreSESAR2020 Exercises for Solutior082Concept 3
SESAR Validation Exercises of this Solution (completed ones and piaesgdre listed below.

Exercise ID Exercise Title Release Maturity Status

EXE.0D8.V3.005 | EUROCONTROL RTS R8 V3 Completed

Table18: SESAR2020 Validation Exercises for Solutioif®®Z oncept 3

The following table provides aummary of information collected from available performance
outcomes.

Exercise Ol Step  Exercise scenario & scope Performance Notes
Results

EXE.02 | AO0337 : Real timeZurich CAP3.2: ROCAT

08.V3.005 increases of the

Real Time Simulation oZurich: rynway
Airport and TMA environmen tproughput
with focus on Approach with
application of the ROCAT concej SAF1IROCAToes
not increase the
number of
separation
infringements and
even reduces
them mostly
because of the
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use of the ORELC
tool (AC0328
Solution 1)

HPL: ROCAT ha
no negatively
impact onthe end
users (air and
ground) roles,
tasks and humar
performance

HP2: System
changes relating
to ROCAT has n
negatively impact
on human
performance

HP3: System
changes relating
to ROCAT has n
negatively impact
on teams and
communication

HP4: Transition
Factors relating ta
the ROCAT aré
identified and
mitigation
proposed

Table19: Summary of Validation Results for Solution @8 Concept 3

A
%%

4.1.4 Assessment Sources and Summary of Validation Exercise Performance

Results (Concept)

Previous Validation Exercises BESAR?2020, etc.) relevant for this assessment are listed below.

Organisation Document Title Publishing Date

None None None

Table20: PreSESAR2020 Exercises for Solutior082Concept

SESAR Validation Exercises of this Solution (completed ones and planned ones) are listed below.

Exercise ID Exercise Title Release Maturity  Status
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EXE.0D8.V3.004 : PANSARTS R8 V3 Completed

EXE.0D8.V3.008 : PANSAFTS R8 V3 Completed

Table21: SESAR2020 Validation Exercises for Solutioi®®Z onceptd

The following table provides a summary of information collected from

available performance

outcomes.
Exercise Ol Step  Exercise scenario & scope Performance Notes
Results

EXE.02 | AO0338 : Real time simulation to validat CAHnconclusive | Due to

08.V3.004 operational aspects an o unexpected
capacity/safety influence of th¢ SAF maintained: simylation errors
ROT prediction integrated int: (low confidence) ' the resulting
TWR gontr/oller CWPA. 'I:his eXerc L aintained of capacity
uses Rl U I NB O2 NR § improved measurement
Airport as well as its layout ari error was much
airspace structure. greater than

Expected achievement was
verify qualitatively the results @
EXE.0®8.V3.008 and confirm th
expected benefit mechanisms
the integrated system with huma
in the loop. Addess some safet
aspects.

Founding Members
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expected benefit.

Independent
Concept 4 safety
analysisindicated
strong
connection
between
system
performance and
safety. However,

the

RTS result:
indicated were
twofold:

1. Thereisa
very
strong
link
between
safety
and
system
performa
nce

2. The
safety
impact is
neutral
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compare
d to
reference
scenario
despite
intention
ally
degraded
system
performa
nce.

As a result
confidence on
safety result is
assigned as low.

EXE.O02
08.V3.00¢

AG0338

Fast time simulation to validat
quality of Enhanced Predictic
ROT using significant sample
NEIf NBSO2NRSR
Airport. The exercise quantise
the error levels and some safe
impacts.

The results of the exercise al
served to refine scenario
prepared for EXE.G28.V3.004.

CAP increased

Table22: Summary of Validation Results for Solution @8 Concept.
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4.2 Conditions / Assumptions for Applicability

4.2.1 Conditions / Assumptions for ApplicabilitfConcept 1)

The PJOD8 Solution Concept 1 is expected to be applied in Medium to Very Large Aiwitnts
runways operated in mixed mode or having other dependencies between arrivals and departures
between the runways The PJOB8 Solution Concept 1 is expected to provide benefits in all
conditions but especially when runways are used in mixed mode operations

No particular conditions are considered to be of negative benefits.

Ol Step Ol Step Title Operating Environment Constraints for
deployment
TS0301 Integrated Arrival APT Very Large AMAN/DMAN
Departure managemen: APT Large implemented
for full traffic | APT Medium

optimisation on the RWY

As the main goal of the Concept 1 is theegration of AMAN and DMANprerequisite for the its
deployment isl a ! bpmesious successful implementation. The basic AMAN will be implemented,
regarding the European ATMaster Plan, at 24 PCP + 8 NR@P Airports in ECAC area by 12/2019.

In further development, Extended AMAN in a SESAR Solution which has been selected by the
European Commission to be part of the Pilot Common Project (PCP) 1 and shall be operated at 25
Euopean Airports as from®1January 2024 (REGULATION (EU) No 716/2014).

The following table summarises the applicable operating environmengcordance with latest
2019SESAR 2020 airports classification provided by PJ20 sWP2.2 WG

OE Applicable subOE Soecial characteristics

Airport Very Large Multiple runways:

EDDF Flughafen Frankfurt/Main

EDDM Munich Airport

EGKK  Gatwick Airport

EGLL Heathrow Airport

EHAM Amsterdam Airport

EKCH Copenhagen Airport

LEBL  Aeropuertode BarcelonéEl Prat
LEMD Aeropuerto de Adolfo Suarez Madidhrajas
LFPG  Aéroport de Pari€Charles de Gaulle
LIRF  Aeroporto di Romdriumicino

LSZH  Flughafen Zirich

ENGM OsleGarnemoen Airport

LOWW Vienna International Airport

LTBA  Atatirk International Airport

Large Single runway:

EGSS Stansted Airport

LSGG Genéve Aéroport
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Multiple runways:

LFPO  Aéroport de Pari©rly

ESSA  StockholmArlanda Airport

EBBR Brussels Airport

EDDL Ddusseldorf International Airport
EIDW  Dublin Airport

LEPA  Aeropuerto dePalma de Mallorca
EGCC Manchester Airport

LIMC  Milano MalpensaLisbon Airport
LPPT  Lisbon Airport

EFHK HelsinkiVantaa Airport

EPWA Warsaw Frederic Chopin Airport
LKPR  Prague Airport

Medium Single runway:

EVRA Riga International Airport

Multiple runways:

LFMN  Aéroport Nice Coéte d'Azur

EDDB Schoenefeld Airport

LROP Henri Coanda International Airport
UKBB  Boryspil State International Airport

Table23: ApplicableOperating Environmentsfor Solution 0208 Concept 1

The following table summarises tlessential deployment details.

BAD Specific geographical and/or stakeholder deployment

31-08-2030 Deployment inMedium to Very Large Airportgith runways operated ir:

mixed mode or having other dependencies between arrivals
departures between theunways

Table24: Deploymentdetailsfor Solution 0208 Concept 1

Equipage details and how equipage influences benefits in the wampghase are not applicable for
this Solution Concept.

Min fight Opt fight BAER AUs that Start of fight End of flight
equipage rate equipage rate need to equip equipage equipage
N/A N/A N/A N/A N/A N/A

Table25: Influence of Equipage on benefifer Solution 0208 Concept 1

4.2.2 Conditions / Assumptions foApplicability (Concept 2)

The PJOD®8 Solution Concep? is expected to be applied in Medium to Very Large Airpattgch
will have implemented Integrated Runway Sequence &itd multiple runways operated in mixed
mode or having other dependenciégtween arrivals and departures between the runwayse
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PJO208 Solution Concept 2 is expected to provide benefits in all conditions but especially when
runways are used in mixed mode operations.

No particular conditions are considered to be of negatigaddits.
The following table summarises the applicable operating environments.

OE Applicable subOE Special characteristics

Airport Very Large Multiple runways:

EDDF FlughaferFrankfurt/Main

EDDM Munich Airport

EGKK  Gatwick Airport

EGLL Heathrow Airport

EHAM Amsterdam Airport

EKCH Copenhagen Airport

LEBL  Aeropuerto de Barcelon&l Prat
LEMD Aeropuerto de Adolfo Suarez Madidhrajas
LFPG  Aéroport de Pari€harles de Gaulle
LIRF Aeroporto di Romdriumicino

LSZH  Flughafen Zurich

ENGM OsleGarnemoen Airport

LOWW Vienna International Airport

LTBA  Atatirk International Airport

Large Multiple runways:

LFPO  Aéroport de Pari©rly

ESSA  StockholmArlanda Airport

EBBR Brussels Airport

EDDL Ddusseldorfinternational Airport
EIDW  Dublin Airport

LEPA  Aeropuerto de Palma de Mallorca
EGCC Manchester Airport

LIMC  Milano Malpensa

LPPT  Lisbon Airport

EFHK HelsinkiVantaa Airport

EPWA Warsaw Frederic Chopin Airport
LKPR  Prague Airport

Medium Multiple runways:

LFMN  Aéroport NiceCote d'Azur

EDDB Schoenefeld Airport

LROP  Henri Coanda International Airport
UKBB Boryspil State International Airport

Table26: Applicable Operating Environments for Solution @8 Concept 2.

The following table summarises the essenti@ployment details.
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BAD Specific geographical and/or stakeholder deployment

31-08-2030 Deployment inMedium to Very Large Airportgith runways operated ir;
mixed mode or having other dependencies between arrivals
departures between the runways

Table27: Deployment details for Solution 0B8 Concept 2.

Equipage details and how equipage influences benefits in the wapmphase are not applicable for
this Solution Concept.

Min fight Opt fight BAER AUs that Start of fight End of flight
equipage rate equipage rate need to equip equipage equipage
N/A N/A N/A N/A N/A N/A

Table28: Influence of Equipage on benefits for Solution-@8 Concept 2.

4.2.3 Conditions / Assumptions for Applicability (Concept 3)

Thefollowing table summarises the applicable operating environments.

OE Applicable subOE Special characteristics

Airport Very Large /Large : EBBR Brussels / BrussetsNational
EDDF Frankfurt- Main

EGLL London Heathrow

EHAM Amsterdam- Schipol

EKCH Kobenhavn- Kastrup

ESSA Stockholm¢ Arlanda

LEBL Barcelona

LEMD Madrid

LEPA Palma de Mallorca
LFPG Paris Charles de Gaulle

LGAV Athens

LOWW Vienna

LSZH Zrich

LTBA Istanbulg Ataturk

Table29: Applicable Operating Environments f@&olution 0208 Concept 3.
The followingTable30 summarises the essential deployment details.

BAD Specific geographical and/or stakeholder deployment

31-08-2030 Deployment inMedium to Very Large Airportgith runways operated ir;
segregatedmode or mix-mode with series of consecutive arrivals a
operating at or close to maximum runway capacity during peak hour

Table30: Deployment details for Solution 008 Concept 3.
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Equipage details and how equipage influences benefits in the wampghase are not applicable for
this Solution Concept.

Min fight Opt fight BAER AUs that Start offlight End of flight
equipage rate equipage rate need to equip equipage equipage
N/A N/A N/A N/A N/A N/A

Table31: Influence of Equipage on benefits for Solution @8 Concept 3.

4.2.4 Conditions / Assumptions for Applicability (Concegt

The following table summarises tlagplicable operating environments.

OE Applicable subOE Special characteristics
Airport Medium LEMG Malaga/Costa Del Sol
EGGW London Luton
GCLP Gran Canaria
LIML Milano/Linate
EGBB Birmingham

Table32: Applicable Operating Environments for Solution @8 Concep#t.
The followingtable summarises the essential deployment details.

BAD Specific geographical and/or stakeholder deployment

31-08-2030 Deployment inSmall to MediumAirports with runwaysoperated in
segregated mode or mimode with series of consecutive arrivals &
operating at or close to maximum runway capacity during peak hour

Table33: Deployment details for Solution 028 Concept.

Equipage details and hoequipage influences benefits in the rarap phase are not applicable for
this Solution Concept.

Min flight Opt fight BAER AUs that Start of fight End of flight
equipage rate equipage rate need to equip equipage equipage
N/A N/A N/A N/A N/A N/A

Table34: Influence of Equipage on benefits for Solution@8 Concept.
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4.3 Safety
4.3.1 Safety (Concept 1)

The information requested in this section islime with the SESAR Safety Reference Material (SRM
[30] and Guidancd31]) methodology to be applied for performintdpe safety assessment of each
Solution.

4.3.1.1 Safety Criteria andPerformance Mechanism

Safety impacof Integrated Arrival Departure management for full traffic optimisation onrilmavay
with the introduction of the Integrated Runway Sequence Functior0G0]).

I The use of an Integrated Runway Sequefaaction is validatedto provide maintained
safety levels

The following figure provide an overview of safety impact with an Integrated Arrival and Departure
Management.

PJ 02-08 Concept 1 - Safety: Traffic optimisation on single and multiple runway airports

‘ Feature Impact Area | Indicators ‘ Positive or negative impacts KPA/TA

Perceived ATCOs workload ATCOSs Workload

T5-0301: Manage Pre-
Integrated departure and - —
Arrival arrival flows Perceived situation awareness ATCOs Situation
Departure — Awareness
Management ATCOs acceptability of system

for Full Traffic ATCOs acceptability of ATCOs Stress
Optimisation Manage safety pperating methods
on the Rumway impact

Potential safety hazards Safety Impact

Figurel: Concept 1 Safety impact

4.3.1.2 Data collection andAssessment

Impact on Capacity (increase of runway throughput) has been found positive in both V3 RTS and V3
FTS validations were the Integrated Runway Sequence is set before arrival flights tepeot.de

Safely has beenvalidated when using of Integrated Arrival Departure management for full traffic
optimisation on the runway with the introduction of Integrated Runway Sequence Functien (TS
0301) and were analysed using validation in two Real Time Simulatidhg,egults from EXE.G28
Vv3.002 and EXE.4@B V3.003.

Both validations provided aimitial Safety Assessment, i.e. identifying potential Safety Hazards with
the introduction ofthe operational improvement

46 © ¢2019¢ ENAV, EUROCONTROL, INDRA, LEONARIDQPANS, PANSA, Founding Members
SEAC2020, SIEF, SKYGUIDE and THALES AIR SYS *
All rightsreserved. Licensed to the SESAR Joint Undertaking under conditions

O

EUROPEAN UNION  EUROCONTROL



SESAR SOLUTIONOB2SPR/INTER@ISED FOR V®PART VPERFORMANCE
ASSESSMENT REPORR)(P

5 P02

SESAR

JOINT UNDERTAKING

Impact on Safety has been found to be maintairiedthe two V3 RTS$alidations vihen using
operational procedures and functionality witihe Integrated Runway Sequené&enctionlinked to
AMAN and DMAN.

The following table provides an information on P&V 3 performance results addressing safety for
Concept 1.

Exercise Ol Step Exercise scenario & scope Performance Notes
Results

EXE.0D8 | TS0301 Real Time Simulation of Stockheli Safety levels were: The ATCOs
Vv3.002 Arlanda  Airport and TM# foundto be situation
v environment  operations  on: maintained. awareness was

independent parallel runways an increased.
COOPANS mainfocus on Toweand Approach

The objective is to assess t

impact when using Couple

AMAN/DMAN for traffic

optimisation on parallel

independent runways.

EXE.0D8 | TS0301 Real Time Simulation of Gene! No directimpacin : Increased team
Vv3.003 Airport and TMA environment the safety and individual
_ operations on single runway wit indicators situation
Skyguide focus on Tower and Approach. | (potential number | jwareness and

o of loss of reduced ATCOs
The objective is to assess tt separation, |
impact when USing COUple potentia| number menta
AMAN/DMAN ~ for  traffic of runway workload and
optimisation on single runway. : incursions). stress

Concept 1 Safetyesults

Table35: Concept 1 Safetperformance results

Objective title: Safety acceptability and feasibility (0$01)

Objective descriptionTo assess the impaot the operational improvemenbn safety

Success CriteriaThe objective is fulfiled by making amitial Safety Assessment, i.e. identifying
potential Safety Hazards with the introductiontbe operational improvement

Exercises that cover thislfjective;

1 LFVYCOOPAN®Real Time Simulation
The Integrated Runway Sequence Function provid®R and Approach with shared
situation awareness (similatews) with balancing of arrival and departure flights.
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0 ATCOs confirmed the ability to safely work with separation manageamhimanual
coordination in the tested failure mode.
The capalblity for ATCto take control and perform sequencing by reference techniques in
case of cancellation of the functionality of the Integrated Runway Sequence Function
o Controllers confirmed abilf to handle situations with reduced functionality during
degraded mode.

1 SkyguideReal Time Simulation
The coupled AMAN/DMAN remains a planning tool that does not impact safety as directly as
tactical control tools
o The coupled AMAN/DMAN contributes tadirectly improve safety as it increases
team and individual situation awareness and reduces ATCOs mental workload and
stress especially at Approach
0 The use of coupled AMAN/DMAN is considered not to have any direct impact in the
safety indicators (potendéil number of loss of separation, potential number of
runway incursions)

The following table address the gap between capacity expectations and the results obtained,
providing explanation and remarks based on the V3 validation exercises experience:

KPA KR/ PI Validation Results Remarks
Target

SAFETY | SAF1 -0,41% 0,0% Maintained
Total number of fatal accidents an safety levels
incidents when assessing
SAF3 RWXCOLLISION ACCIDENT impact of the
SAF4 RWEXCURSION ACCIDEN operational
SAF5 TWXCOLLISION ACCIDENT improvement.
SAF 6 CFIT ACCIDENT
SAF7 WAKE related ACCIDENT

Table36: Concept 1 Safety KPA results

4.3.1.3 Extrapolationto ECAC wide

With results providing maintained safety levels, there will beB@AC wide extrapolatiaf airport
datafor Concept 1

4.3.1.4 Discussion of Assessment Result

Results on safetgre coming from two Real Time Simulatigm®viding resultshat the introduction
of the operational improvement witintegrated Runway SequenceFunction ensure amaintained
level of safety

Safety Assessment Report at V3 levalaselopedfor Concept lin the V3 OSED Part 1| SARd
provide detailed assessment of safety, including measured Safety KPI’s.
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4.3.1.5 Additional Comments and Notes
N/A

4.3.2 Safety(Concept 2)

N/A

4.3.3 Safety (Concept 3)

The information requested in this section islime with the SESAR Safety Reference Material (SRM
[30] and Guilance[31]) methodology to be applied for performing the safety assessment of each
Solution.

4.3.3.1 Safety Criteria and Performance Mechanism

Safety impat of Increased Runway Throughput based on local ROT characterization (R®CAT)
0337).

1 The use oRunway Throughput based on local ROT characterization (R@®AlJatedto
provide maintained safety levels

Safety Criteria 1: There is evidence that the level of operational safety is maintained and not
negatively impacted wheROCATS applied compared to the current operations.

The evidence for this validation safety objective was based on controller feedback (through
guestiomaires and debriefings) and observations combined with expert judgement

Safe standard practices were obsendding the runs with the ROCAT with the FTD and RECAT
as well as wittthe OITD/LRD tool and PWS. Additionally, no specific comments relgpetketdial
impact on operational safety were reported by the controllers.

Success Criteria ZThere is evidence thaROCATdoes not increase the number of separation
infringements.

For the Reference runs, up to 7 % of the pairs are seen to be delivefedmiinderspacing larger
than 0.25 whereas the others are delivered with less than 0.25 NM uspkerings.

For the ROCAT with FTD and REEIATuns, for the only run with undspacing, the undespaced
pairs show an infringement of the FTD by less th&% WM. This further confirms the safety benefit
related to the FTD tool as the obtained uneiracing rates are lower as well as the undpacing
values.

For the ROCAT with ITD/LORD tool and PWS no-gpdemg occurred. The positive impact of the
use of the ITD/LORD tool with both the ITD and FTD on the separation conformance is thus clearly
visible.
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Success Criteria 3There is evidence thaROCATdoes not increase the likelihood of go around
compared to the current operations.

Overall in the runs #th ROCAT with FTD (A328), no gearounds occurred compared to 4
occurrences in the reference runs indicating a positive impact of the FTD tool on ATCO performance.

Two gearounds occurred in the ROCAT with ITD/LORDO@R8) tool runs compared to 4 go
arounds in Reference, thus a positive impact of the solution scenario on ATCO performance could
again be concluded.

Thesafety validation of the use of Solution 1828 was confirmed by th€oncept RTS5.

4.3.3.2 Data collection and Assessment
ROCAT with the FTD tool and RECAT EU separation scheme

The findings from the simulation showed that the ROCAT with the FTD tool and RECAT EU was found
to be operationally feasible and acceptable when implemented into the Zurich approach
environment in segregated mode runway operations as tested in the siroalati

In fact, both performance data, as well as the subjective feedback provide the evidence about the
positive impact of the ROCAT concept and the FTD tool on runway throughput capacity and
controller performance in all three sectors.

1 The runway throughpuwith the ROCAT with the FTD tool and RECATiEsUncreased 45.6
up to 48.6 ac/h (+7% up to +16% compared to Reference runs.

1 Safe standard practices were observed during the runs with ROCAT with the FTD tool and
RECAT EU. Furthermore, a lower numbeunafer spacings occurred with ROCAT with the
FTD tool and RECAT EU runs than in the Reference runs. Considering the separation
conformance before the alignment on the final approach, less conflicts were observed in
ROCAT with the FTD tool and RECAT E& tham in Reference runs without the tool.
Additionally, no gearounds occurred compared to 4 go around occurrences in the reference
runs indicating positive impact of the FTD tool on ATCO performance.

1 Controller performance was found to be more consistaith the ROCAT with the FTD tool
and RECAT EU runs. The median buffer applied with the FTD tool was seen to increase
compared to the median buffer applied in the Reference runs. The controller workload was
at comparable or lower level for APPE and APBYifipn. A slight increase of workload was
recorded for the FIN position. However, the number of aircraft handled per hour increased.
Although the throughput increased, no negative impact on RT occupancy was found.

1 All the controllers reported that the erkload level was acceptable with the ROCAT with the
FTD tool and RECAT EU.

1 No specific risk of increase of human error with relation to ROCAT with the FTD tool and
RECAT EU was observed or reported during the simulation. Although ATCOs would have to
be fully trained on contingency procedures for degraded modes e.g. loss of separation
indicators prior to implementation.
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Situational awareness level ratings were slightly higher in the ROCAT with the FTD tool and
RECAT EU runs thantive reference scenarioof all ATCO positions, indicating a positive
impact of the FTD tool on situational awareness levels.

Finally, high level of trust and system acceptance was given to ROCAT with the FTD tool and
RECAT EU concept in the Zurich environment.

The controllersn post simulation debriefing reported that the ROCAT with the FTD tool and
RECAT EU is acceptable and usable in Zurich environment in segregated runway mode
operations.

ROCAT with the ITD/LORD tool (ITD/FTDY@48) and PWS separation scheme-(806)

The simulation findings show that the Zurich Solution scenario with the ITD/LORD tool and PWS is
operationally feasible and acceptable when implemented in Zurich approach environment in
segregated mode runway operation as tested in the simulation.

As withthe FTD tool and RECAT EU separation scheme, the performance data, as well as the
subjective feedback provide evidence regarding the positive impact of the ROCAT concept with the
ITD/LORD tool on runway throughput capacity and controller performance thrak approach
sectors evaluated.

1

The runway throughput with the ITD/LORD tool and PWS runs increased from 46.3 up to 48.7
ac/h (+10% up to +14%) compared to Reference runs.

Safe standard practices were observed during the runs with the ITD/LORD toBI\Ve&d
Furthermore, no under spacing occurred in the runs with the ITD/LORD tool and PWS.
Additionally no occurrences of under separation before alignment on the final approach
were observed showing positive impact of the tool.

Two gearounds occurred inte ROCAT with ITD/LORD tool and PWS runs compared to four
goarounds in the Reference runs, thus a positive impact on the ATCO performance could
also be concluded.

The workload level was at comparable for APPE position, decreased for APPW position and
dightly increased for FIN position. However, more aircraft were handled per hour in the
exercise runs with the ITD/LORD tool and PWS. Furthermore, the controllers provided the
feedback that workload level should improve with the ITD/LORD tool due tdHattiess
monitoring is required on final approach and therefore some spare capacity is gained to
monitor the separation before the base leg. Additionally, the controllers reported that the
workload level was acceptable with the PAWSVith the ITD/LORD tbo

No specific risk of increase of human error with relation to ROCAT with the ITD/LORD tool
and PWS was observed or reported during the simulation.

The situational awareness ratings for runs with ROCAT and the ITD/LORD tool and PWS
showed the increase of situational awareness level for APPE and FIN positions. A small
decrease of situational awareness level was observed for APPW position.

Additionally high levels of trust and system acceptance was given to the ROCAT with the
ITD/LORD tool and PWS although some recommendations concerning the improvement of
the LORD tool e.g. in terms of the applied buffer, were required.
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9 Overall, the findings of theimulation showed that ROCAT with the ITD/LORD tool with PWS
is operationally feasible in the Zurich approach environment. The evidence coming from both
performance data, and the subjective feedback demonstrate the positive impact of the
concept with the TD/LORD tool on controller performance in all three sectors.

1 Additionally, the controllers reported the preference for the full Zurich solution, thus ROCAT
with the ITD/LORD tool and PWS implemented together rather than ROCAT with the FTD
alone and RECAHU separation scheme.

The following table provides an information on RO&V3 performance results addressing safety for

Concept 3.

Exercise Ol Step Exercise scenario & scope Performance Notes
Results
EXE.0D8 AO-0337: Real timeZurich There is Safe standard practice
V3.0 Real Time Simulation ¢ €Vidence that were observed during the
EUROCONTR Zurich Airport and TMA ROCAT is runs with ROCAT with th
environment with focus acceptably FTD tO(.)I and RECAEU
on Approach  with safe sgparanon scheme ani
application of the ROCA with  ROCAT ~with the
concept ITD/LORD tool and PWS.
No specific risk of increase
of human error with
ROCAT with the FTD tool
and RECAHEUseparation
scheme or with ROCAT
with the LORD tool and
PWS was observed or
identified by the ATCOs
during the simulation.
EXE.0D8 AC-0337: Real timeZurich There is A lower number of undet
V3.0 . . . evidence that: spacings occurred witl
EUROCONTR EES(I:hT/IAriTr]p?or?WQﬁ?tll?l\r;l A( ROCAT does intermediatg solution of
environment with focus not increase ROCAT  with FTD a.r
on Approach  with the numberi RECAT EU runs than ir
application of the ROCA ©f separation the Reference runs.
Concept infringements
Less separation ner
conformances before the
alignment on the final
approach were observed
in intermediate solution
runs with ROCAT with th
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FTD tool and REGCEU
compared to the
Reference runs.

In the ROCAT scenari
with the ITD/LORD toc
and PWS there wert
further benefits in terms
of under separation were
observed: No undel
spacingoccurred with the
PWS with the ITD/LOR
tool runs.

No occurrences of under
separation before
alignment were observed
showing positive impact of
the tool

EXE.0OD8 AO-0337: Real timeZurich No gearounds occurred ir

V3.0 Real Time Smulat the exercise runs wit
eal Time Simulation ¢ .

EUROCONTR ROCAT with the FTD al

Zurich Airport and TMA
environment with focus

RECAEU DBS compare

on  Approach with to 4 go around

application of the ROCA There is ?:ff;l:gr?:gesrunsln _It_rr:(l.;

concept . _ .

p evidence that indicates a positive impac
ROCAT does

not increase
the likelihood
of go around
compared to
the current
operations.

of ROCAT with the FTD ¢
ATCO performance.

In the ROCAT scenari
with the ITD/LORD tool
and PWS there were 2 g«
arounds compared to 4 g
around occurrences in the
reference runs. Therefort
the number of gearounds
did not increase with the
ROCAT solutions and wi
even found to decrease.
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4.3.3.3 Extrapolation to ECAC wide

With results providing maintained safety levels, there will be no ECAC wide extrapolation of airport
data for Concept 3.

4.3.3.4 Discussion of Assessment Result

Results on safety are coming from one Real Time Simulations providing results th@tddaction
of the operational improvement ROCATMsure amaintained level of safety

Safety Assessment Report at V3 level is developed for Concept 3 Wi3ti@SED &Pt 1| SARand
provide detailed assessment of safety, including measured Safety KPI’s.

4.3.3.5 Additional Comments and Notes
N/A

4.3.4 Safety (Concept 4)

The information requested in this section islime with the SESAR Safety Reference Material (SRM
[30] and Guidancg31]) methodology to be applied for performing the safety assessmérgach
Solution.

4.3.4.1 Safety Criteria and Performance Mechanism

Safety in case of Concept 4 is expected to be maintained at the current Téwelcorresponds to a
definition of two safety criteia. All safety evaluation activities in case of Concept 4 are

SACG4-1 The level of operational safety is not degraded while using Enhanced ROT Prediction
integrated into TWR ATCO CWP.

The evidence here was based on debriefings and questionnaires originating X&n008.V3.004

SA&E-2 The rate of occurrence of garounds is not increased while using Enhanced ROT Prediction
integrated into TWR ATCO CWP.

This was an objectively measured quantity per each exercise run deXgg0d8.V3.004

4.3.4.2 Data collection and Assessment

ExerciseEXE.0D8.V3.004provided initial safety assessment during debriefing and also during pre
exercise consultations with operational experts. Hazards introduced with the new system were
identified and discussed. Impact on operations was evaluated.

It has been established thahe main potential negative impact of the solution is related to the
increase of the rate of garounds due to insufficient system performance. During the RTS exercise
reference runghe number of gearoundswas 3 while during the nominal scenario ruriswas 2.
Similar results were observed for intentionally separation braking traffic runs where this number was
4 both for solution and scenario. Interestingly for mmominal solution scenarios with system
performance degraded the number of @oounds wasonce again 3. However, in case of non
nominal solution scenarios the distribution of -goounds is clearly influenced by degraded system
advisory. Therefore, we may conclude that SIAis fulfilled but the nomominal runs indicate that
system performane is a strong safety influencing factor.
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The operational safety impact evaluated during the debriefings and via CARS questionnaires has been
estimated to be minimal. However, the HMI configuration used during validation (separate monitor
as opposed to ERftegration intended initially) is not acceptable and is not safe. Evaluators agreed
that initially intended EFS integration would mitigate this negative im@aat operational safety

would be maintained.

4.3.4.3 Extrapolation to ECAC wide

With results providingnaintained safety levels, there will be no ECAC wide extrapolation of airport
data for Concept 4.

4.3.4 .4 Discussion of Assessment Result

As a result of safety assessmewe conclude that Concept 4 does not have impact on safety (safety
is maintained) provided @t HMI is indeed in line with OSED requirements. However, the result of
RTS indicates that the number of-gmunds is maintained but their distribution correlates with
erroneous system indications in case Concept 4 is used. This perforrsafiete link neds to be
further investigated and validated. As a restifte confidence level assigned to safety result is low.

Safety Assessment Report at V3 level is developed for Codciepthe V3 OSED Part || SARd
provide detailed assessment of safety, inclgdmeasured Safety KPI’s.

4.3.4.5 Additional Comments and Notes
N/A
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4.4 Environment / Fuel Efficiency

4.4.1 Environment/ Fuel Efficiency (Concept 1)

Often fuel efficiency is improved through a reduction of flight or taxi time. This time benefgds
assessed, in thisection, as it isdditionalinput for the business case.

4.4.1.1 Performance Mechanism

Fuel Efficiencyenefits due to the application of operational concepts addressed by PJ02.08 have
been indirectly identified taking into account:

1 arrival and departures delay;
1 taxitime reduction;
1 average flight duration;

The measure of above listed aspects allowed to estimate the fuel burn per flight through the
application of common assumptions for performance aggregation.

4.4.1.2 Assessment Data (Exercises and Expectations)

Fuel Eftiency benefits of Integrated Arrival Departure management for full traffic optimisation on
the RWY with the introduction of Integrated Runway Sequence Functie83J1J were analysed
using validation results from exercise EXEDB2/3.00tonfirmed by he other V3 exercises covering
the same operational improvement in thelution.

Net benefit was identified in terms of Fuel Efficiency and relategRlight Time Efficiency

4.4.1.2.1 Validation Results

Data coming from Fast Time Simulation showed that ititegrated runway sequence function
ensure a total fuel consumption lower that the amount obtained from the same number of flights in
the reference scenario.

1 Average @éparture taxi time reduction 8.07 min

1 Average arrial flight duration reduction .89 min

4.4.1.2.2 Assumptions

1 Fuel burn rate Departure/Taxi (see [RefAssumptions for Performance AggregatoCPA
2018]) = 900 kg/h = 15 kg/min

1 Fuel burn rate Arrival (see [RefAssumptions for Performance AggregatoCPA 2018]) =
500 kg/h = 8.3 kg/min

1 CO2/Fuelatio =3.15

1 Average fuel burn per flight = 4800 kg
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9 Share of ECAC traffic to which the Integrated Runway Sequence functio8QI)applies:
45.3%.

4.4.1.3 Extrapolationto ECAC wide
The table belows showing the impact on flight phasgsovided when it is possible).

Taxi out TMA Enroute TMA arrival Taxiin
departure

FEFF1 1.10Kg 7.44 Kg

Actual Average fuel burt
per flight

FEFF2 3.45Kg 23.45Kg

Actual Average CO
Emission per flight

FEFF3 0.07min 0.89min

Reduction in average fligh
duration

Table38: Fuel burn reduction per flight phastor Solution 0208 Concept 1

Impact of Integrated Arrival Departure management for full traffic optimisation on the RWY with the
introduction of Integrated Runway Sequence Function were identified in the FTS simulation basing
on a busy traffic peak during the 2017 summer period (July) that was gradually increased at 2020
traffic forecast till to consider +30% of traffic demaimd highdensity airpots with dependent
runways. To obtain an assessment on fuel efficiency per day, KPIs were apportioned among a day.
The same benefits have been confirmed by the other exerds&s.0D8 V3.002 and EXE08

V3.003 addressing the same operational improvetrttough Real Time Simulation techniques.

Results for T8301 flights:
1) Flight time reduction on arrival £.89 min
2) Flighttime reduction on departure .07 min

3) Absolute flight time reduction =0.89 min (Flight time reduction on arrival) +0[07 min
(Flight time reduction on departure)] 6.97 min

4) Flight time reduction (FEFF3) at ECAC level5.3% (share of ECAC traffic)-&.97 min
(Absolute flight time reduction) =0.44 min/flight

5) Fuel consumption reduction on arrival-8.89 min (Flight time reductioron arrival) x 8.33
kg/min (Fuel burn rate Arrival) =.44kg

6) Fuel consumption reduction oteparture=-0.07 min (Flight time reduction odleparture) x
15kg/min (Fuel burn rate Arrival) s1.10kg

7) Absolute fuel consumption reduction-¥.44kg (Fuel consumption reduction on arrival) -+ [
1.10kg (Fuel consumption reduction on departure)54kg/flight
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8) Relative fuel consumption reduction8:54 kg/flight (Absolute fuel consumption reduction) /
4800 kg (#erage fuel burn per flight) 6.18%

9) Fud consumption reduction (FEFF1) at ECAC lev#h.3% (share of ECAC trafficx18%
(Relative fuel consumption reduction) #.08% =-3.87 kg/flight

10) CO2 enission reduction on arrival #44 kg (Fuel consumption reduction on asl) x 3.15
(CO2/Fuel rab) =23.45kg

11) CO2 emission reduction ameparture=1.10kg (Fuel consumption reduction on aail) x
3.15 (CO2/Fuel ratio) 345kg

12) Abslute CO2 emission reduction &54 kg/flight (Absolute fuel consumption reduoh) x
3.15 (CO2/Fuel ratio) 26.90kg

13) Rehtive CO2 emission reduction 26.90 kg (Absolute CO2 emission reduction) / 4800 kg
(Average fuel burn per ght) / 3.15 (CO2/Fuel ratio)G:18%

14)CO2 emission reduction (FEFF2) at ECAC kevi.3% (share of ECAC traffic)0x18%
(Relativefuel consumption reduction) =0.08% =-12.19kg/flight

4.4.1.4 Discussion of Assessment Result

The assessment of fuel efficiency is based on V3 Fast Time Simulation results obtained considering a
busy traffic peak during the 2017 summer period (July) that was gradualgased at 2020 traffic
forecast till to consider +30% of traffic demand in hagmsity airports with dependent runways.

The fast time simulation techniqueepresentsthe best way to measure benefits (in terms of
environmental assessment) brought by neweagtional concept focussed dhe applicationon the
Integrated Runway Sequence Function. Furthermore, the same results have be confirmed by the
other validation exercises performed in the solution and addressing the same operational
improvement via Realihe Simulation technique. Consequently, the confidence level for the benefit
result is judged to be "high"

In the exercise EXEAB V3.007, the Solution Scenarios for both simulated runway configurations
(considering both the actual traffic demand on ta&port and the future ones increased in line with
SESAR forecast) report a Total Fuel consumption that is lower than the amount obtained from the
same flights in the Reference Scenario corresponding to the current situation with the AMAN and
DMAN workingndependently.

4.4.1.5 Additional Comments and Notes
No additional comments.
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4.4.2 Environment / Fuel Efficiency (Concept 2)

Often fuel efficiency is improved through a reduction of flight or taxi time. This beaneiiheis also
assessed, in this section, as it is additional input for the business case.

4.4.2.1 Performance Mechanism

Fuel Efficiency benefits due to the application of0B%3 Operational Improvement (Optimized Use
of Runway Capacity for Multiple Runway Airporyd been identified taking into account:

1 Average flight duration
1 Arrivals and departures delay

The measure of above listed aspects allowed estimating the fuel burn per flight through the
application of common assumptions for performance aggregation.

Redution in taxi times would also report benefits in Fuel Efficiency. However, for the validation
exercise Taxi Times were fixed, so no impact in these times was reported.

4.4.2.2 Assessment Data (Exercises and Expectations)

Fuel Efficiency benefits of using a runwagnagement decision support tool for the planning phase
(RMAN) linked to anntegrated Runway Sequence function for multiple runway airpartd the
Optimized Use of Runway Capacity for Multiple runway Aip¢r80313) were analysed using
validation restils from exercis&EXE.008.VV3.006

9 Flight duration reduction in arrivals and departures were taken into account to assess the
overall fuetkg/flight saved

1 Arrival and departures delay were taken into account to assess the overakdiiiht
saved

4.4.2.2.1 Validation Results

Validation results of using a runway management decision tool for the planning phase (RMAN) that
provides more refined arrival and departure times, linked toGptimized Use of Runway Capacity

for Multiple runway AirportTS0313)showed aminor increase in Fuel Efficiency in solution runs of
EXE.0D8.V3.006. A bigger increase of this KPA values and more optimistic results are expected
when applied to a more suitable scenario (FGBM airport) and with a more extensive environment
(upstreamcontrollers available).

1 Average arrival flight duration reduction = 0.4 min

1 Average departure flight duration reduction = N/A; no significant impact due to Barcelona
being a CDM airport (EOBT are already refined in Reference scenario) and Taxi Times being
fixed

It can be concluded that flight duration was potentially reduced with the integration of RMAN
because delays were mainly absorbed in the planning phase. Consequently, fuel savings in arrivals
were confirmed since flights could arrive earlier as welavoid holdings in some cases.
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On the other hand, departures flight time was not affected by the introduction of RMAN since the
Reference scenario already used an Integrated Runway Sequence function and Bayég|Bnat is
a CDM, so EOBT are update@ccordance to TTOT to avoid waits in the holding point.

4.4.2.2.2 Assumptions

1 Fuel burnrate Departure/Taxi (see [Réfssumptions for Performance Aggregatio@PA 2018]) =
900 kg/h = 15 kg/min

1 Fuel burn rate Arrival (see [RefAssumptions for Performance Aggiation CPA 2018]) =500 kg/h =
8.3 kg/min

CQ/Fuel ratio = 3.15
AverageECAGlighttime = 1.5 hours

Average fuel burn per flight = 4800 kg

= == =4 =2

Share of ECAC traffic to which the Integrated Runway Sequence function tetegrigh RMAN (TS
0313) applies =B2%. This is calculated by multiplying the nominal traffic applicable f&3LS
(43.83%) by the peakour traffic share (71%).

4.4.2.3 Extrapolation to ECAC wide
The table below is showing the impact on flight phases (provided when it is possible).

Taxi out TMA Enroute TMA arrival Taxiin
departure

FEFF1 -3.33

Actual Average fuel bur
per flight

FEFF2 -10.49

Actual Average GO
Emission per flight

FEFF3 -0.4

Reduction in average fligh
duration

Table39: Fuel burn reduction per flight phase for Solution @B Concept.

Improvements of integrating RMAN and Integrated Runway Sequence function were only identified
during peak hours in higtiensity airports with dependent runways. To obtain an assessmefuein
efficiency per day, KPIs were apportioned among a day.

Results for T8313 flights:
1) Flight timereduction on arrival = 0.40 min
2) Flight time reduction on departure 00 min
3) Absoluteflight time reduction =0.40 min
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4) Flight time reduction (FEFF3) aiCEC levek 31.2% (Share of ECAC traffic) x O
(Absoluteflight time reduction) = 0.125nin/flight

5) Fuel consurption reduction on arrival = 0.4fin (Flight time reduction on arrival) x 8.33
kg/min (fuel burn rate for arrival) = 3.3&

6) Fuel consumpon reduction on departure = 0.@in (Flight time reduction on departure) x 15
kg/min (fuel burn rate for departure/taxi) 8.00 kg

7) Absolute fuel consumption reduction 3.33 kg (Fuel consumption reduction on arrival) +
0.00kg (Fuel consumptioneduction an departure) = 3.38g/flight

8) Relative fuel consumption reduction3:=33 kg/flight (Absolute fuel consumption reduction) /
4800 kg (Aveage fuel burn per flight) = 0.07

9) Fuel consumption reduction (FEFF1) at ECAC ke\&1.26 (share of ECAC traif x 0.0%
(Relative fuel consumption reduction) = ®208% = 1.04g/flight

10) CQ emission reduction on arrival = 3.3& (Fuel consumption reduction on arrival) x 3.15
(CQ/Fuel ratio) = 10.49g

11) CQ emission reduction on departure 3:00kg (Fuel consumption reduction on departure) x
3.15 CQ/Fuel ratio) =0.00 kg

12) Absolute C@emission reduction 0.49 kg/flight (Absolute fuel consumption reduction) X
0.00 (CQ/Fuel ratio) = 1049kg

13) Relative CO2 emission reduction18.49 kg (AbsoluteCO2 emission reduction) / 4800 kg
(Average fuel burn per flight) / 3.15 (CO2/Fuel ratio)6¥%

14) CO2 emission reduction (FEFF2) at ECAC kev&l.2o0 (share of ECAC traffic) xX00%
(Relative fué consumption reduction) = 0.0218% = 3.B@/flight

4.4.2 .4 Discussio of Assessment Result

It has been concluded that the integration of RMAN with Integrated Runway Sequence function
causes a reduction in fuel consumption and contributes to the overall optimisation of Fuel Efficiency.
Overall behaviour has been positiverglation to this KPA.

A more suitable scenario that includes upstream sectors to absorb delays in earlier stages would
report bigger increases of Fuel Efficiency, which would occur too if Reference scenario for the
measures were not a CDM airport whereBEare updated in accordance to new TTOT.

Fuel efficiency related values reduction due to the application éd31S build upon 8310, as the
latter is considered as the Reference scenario. Thus, the improvements are not as significant as it
would be whe considering independent AMAN and DMAN or not having them deployed at all.

All in all, there is a slight reduction in flight time duration, CO2 emissions and fuel consumed. Results
are conclusive with a medium level of significance.

4.4.2. 5 Additional Comments ad Notes

No additional comments
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4.4.3 Environment / Fuel Efficienc§Concept 3)

N/A

4.4.4 Environment / Fuel Efficienc§Concept 4)

N/A

4.5 Environment / Noise and Local Air Quality

N/A

4.6 Airspace Capacity (Throughput / Airspace Volume & Time)

N/A
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4.7 Airport Capacity(Runway Throaighput Flights/Hour)
4.7.1 Airport Capacity (Concept 1)

4.7.1.1 Performance Mechanism

The use of an Integrated Runway Sequefuretion is expected to bring benefits by an increase of
runway capacity, by optimising the spacing between arrivals and depaitusedynamic wayfor an
increase of runway throughput

When usingan Integrated Runway Sequen@enction additional efficiency will be achieved by an
early planning of arrival sequence also including departure flights. In this way there will be a
signifcant increase in accuracy of target arrival times with positive impact on stability of both
sequence and target landing times. There will be an ability to maintain high capacity levels with the
dynamic balancing were the overall delay will take both departand arrival flights into account.

For an airport it’s essential to manage minimum delays for both departing and arrival flights.

The following figur@rovide an overview of capacity impact with an Integrated Arrival and Departure
Management.

Figure2: Concept 1 Capacity impact

4.7.1.2 Assessment Data (Exercises and Expectations)

Impact onCapacity(increase of runway throughputjas been foungbositivein both V3RTS and/3
FTSvalidations were thelntegrated Runway Sequence is set before arrival flights top of decent.
Results from the validations show the use of an Integrated Runway Sequence bring benefits to a
number of KPA ssven if not necessarily all at the same tinweith a tradeoff between different

KPA slepending on airport priorities and the operational situation

From a capacity point of view the main benefits are coming from the step from a situation with no
sequencing tools, into an airport with a more advanced setup with both AMAN and DMAN. The
additional capacity levels when introducing an Integrated Runway Sequence Function are depending
on the airport complexity, runway layout and linked operating procedures at each airport.

Concept 1 addressptimised integration of arrival and departure traffic Wis with the use of a
trajectory based Integrated Runway Sequence(3@&l). This concept applies namely to execution
phase and addresses mainly TWR and TMA ATCOs.
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