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Executive summary

This document reports the main outcomes resulting f'om the DSNA V3 validation exercise EXE-
05.06.07-VP-427 executed in the context of Operational Focus Area (OFA) 04.01.03, “AMAN + Point
Merge” based on the concept set out in the 205.06.07 STEP1 “AMAN + Point Merge” OSED .

The validation was performed through two series of live trials performed in the Paris ACC
environ nent respectively in Jun : and Nove 1ber/Decemer 2012.

Validati o>n activities have investigated the main benefits expected from the impl :mentation Hf a Point
Merge System in Extended T AA (E-TMA ' coupled with the use of an Arrival Manager (AMAN)
namely:
1. An increase in safety rasulting from a more st uctured airspace, which influences oositively
controller and pilot situational awareness;
2. A reduction in the cont-oller workload, due to 'he reductioa in frequency usage, that could
allow to increase capac ty;
3. The improvement in trajactory predi :tion and th : reduction in the number of open lo ps which
will have a positive imp ct on predi :tability;
4. The increased use of the FMS and t1e increase | number of CDOs that will lead to a “eduction
of fuel consumption wnich in turn will have a positive impact on f ight efficiency and
environmental sustainability.

Two different Point Merge Structures have been designed for North-East and North-Wes arrivals.
The Jue trials operated only the North-Weast Point Merge Structure, while November / December
trials experimented both simultaeously.

The tw series of live trials wen: on as plan ed. All partiers, ANSPs and Airspace Users, cooperated
to reacn the necessary level of preparation for the exercise. 'he temporary procedu‘es were
approv d by NSAs and publish :d in due ti 1e, implemeted by aircraft operators, and proper training
was co iducted for Air Traffic Controllers.

The obj 2ctive of Point Merge in high density environment and complex E-TMA s ctors is to r :place
radar v :ctoring by a more efficient traffic synchronisation mechanism in order to provide a si pler
techniq 1e, with less communicaion workload, more und 2rstandable, easier to collectively pr dict
traffic.

The ov rall objective of the praject was r :ached. Workability of the concept was proven. The
reduction of controller workload was demon strated, and the potenti | for a safe increase o capacity
is draw 1 as the main conclusion. The exercise was carri2d out in the current ATM environment, which
confirm s that no additional requirement is necessary eiter on the ground or on the aircraft iide, both
for equioment’s and personnel.

The ex)erimental implementatin was well received by Controller; and Pilots, increasing situation
awaren 2ss and predictability. The TMA c ntrollers considered the arrival flo vs were delivered in
better onditions than usual, and it was jlobally felt that the system increased the ca ability to
manually optimise the sequenc:. It was also confirmed that those improvements are obtai ied while
overall flight efficiency remains table.

These findings confirm the mai conclusio i1s from the 2arly real time simulations undertaken in the
project. Furthermore, these tw) approaches are complementary i1 respect to traffic confguration:
while the live trials mainly experienced situations of airpart congestion with the need for global Arrival
Manag 'ment, the real time sinulations focused on very high tr ffic in one specific arrival flow,
addressing the sector capacity topic.

The liv ! trials also were also beneficial in raising some issues that will need to be consilered for
further :onsolidation of the conczpt or for th : definition of guidelines ‘or implementation.

A gene ic risk resides in the way these new procedures are handled through existing regulations. For
the ten:ative design, the long:st possible Point Merje trajectorizs were published as standard
STARs, while they shall be seldom used. This leads tne aircraft operators to carry extra fuel, and
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disturbs FMS calculations of Estimated Ti 1e of Arrival. This issue does not appear for TMA Point
Merge procedures, as they are jart of the SIAs, and do not follow the same rules. This matt2r should
be addressed both through alternative publication options, and through revision >f regulations to cope
with thi . new concept.

The other conclusion relates to local implementation. T e North-West system used for the t vo series
of trials performed ideally, and integrated )erfectly in the existing network. O | the other hand, the
design 2xperimented for the Noth-East system, while dzlivering the expected results, revealed some
limitatio 1s.

This second system was designed as high and large as possible in order to evaluate naximum
benefits. This positioned the procedures close to the limits of the sector, and induced modifi :ations in
the int :rrfaces with feeder se:tors. Thes2 modifications appeared to be problematic for both
Belgoc ntrol and Maastricht cetres, creating upstrea | complications and increased coor linations,
even with the low winter traffic.

Further nore, it was felt on the PMS side t1at one transfer point was too clos @ to the procedure to
allow p ‘rfect control of entries in the system.

Pilots a5 well as controllers also considered the fact tha the procedures were only opened at specific
periods in the trial days as a co 1plication th at is only be irable for exoerimental conditions.

The ov srall conclusion of the exercise is tiat Point M3rge Syste | in Extended TMA coupled with
AMAN is a solution ready to deploy that brings substantial capacity nd safety benefits, but i: requires
particul ir attention to local implementation.
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1 Introduction

1.1 ‘urpose of the dycumen

This document reports the main outcomes resulting f'om the DSNA V3 validation exercise EXE-
05.06.07-VP-427 executed in the context of Operational Focus Area (OFA) 04.01.03, “AMAN + Point
Merge” based on the concept set out in the 205.06.07 STEP1 “AMAN + Point Merge” OSED .

The validation was performed through two series of live trials performed in the Paris ACC
environ nent respectively in Jun : and Nove 1ber 2012.

This VALR describes the reults of validation execise EXE-05.06.07-VP-427 defined in the
P05.06.07 STEP1 “AMAN + Poiit Merge” V ALP ([15]) a 1d how they nave been conducted.

1.2 Ittended readership
Partici iants in the following related SESAR projects can be interest :d in this Validation Rep irt:

» P05.02 and P06.02 as coordinating federating projects (Coordination and consolidation of
operational concept definition and validation)

» P06.03 (Integration and pre-operati nal validation)

» P06.07.02 A-SMGCS Routing and °lanning functions as a :lose coope "ation with 06.08.04
is required to analyse hyw to impro e the integration between DMAN and A-SMGC ; Routing
and Planning functions

» Technical projects from WP12

= P12.04.04 — Th2 outcomes of both validation exerci;es have to be taken int) account
by the technical projects for future prototypes development.

1.3 tructure of the locument

Chapter 1 Introduction - describes the purpose and s ope of the document, the intended wdience,
and giv s an explanation of the abbreviations and acron /ms used throughout the document.

Chapter 2 Context of the Validation — summarizes t 1e main topics concerning with the rsalidation
activitie s including a brief description of the operational concept under assess nent on the basis of
what and taking into account what has been defined in t ie Validation Plan [15] in terms of:

= Expected outcomes rel ted to the defined validation objectives and to the identified indicators
and metrics,

= Established validation scenarios,

= Methods and techniques used to perform the exercises ani to collect both quantitative and
qualitative data to be analysed after the simulation,

= Dependent exercises in order to see if different bjectives have been ad iIressed and how.

Chapter 3 Conduct of Validation Exercise — provid2s the details about all the prepar itory and
executi n activities required to :onduct the concerned validation exercises. Any deviations f-om what
has been defined in the Validation Plan for 2 [15] is reported.

Chapter 4 Exercises Results — summarizes the main exercises results.

Chapter 5 Conclusions and recommendations — ‘eports the main common conclusions and
recom endations derived from the results.

Chapter 6 Validation Exercises reports — details the r :sults for each of the exercise.
Chapter 7 References - lists all the applicaole and refe ence documents.

Appen lix A Safety Assessment Plan — describes the result of the activities conducted ac ording to
the Saf :ity assessment process.
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Appen lix B Human Perfor ance Assessment Plan — describes the result of the activities
conducted according to the Human Performance (HP) a isessment p-ocess.

1.4 slossary of terms

A list of the important terminolo yy and acro 'yms used i1 this docu 1ent is pres :nted below; they are
taken, /hen available, from the SESAR ATM Lexicon (See [5].) In case of any difference between the
definitions provided here and the SESAR Lexicon, the SESAR Lexicon should be taken as the
authority. Definitions under refizement are included he ‘e and will be submitted to the Lexi :on when
they ar - mature and agreed acr )ss the Programme.

Term Definition

Arrival Alanagement Service is rovided through procedures used to
establish sequence ; and related times e.g. s planned by an arrival

manag .

An AMAN is a planning system to improve arrival flows at one or mo e
airports by calculati 1g the optimised approach / landing sequence and
Target .anding Times (TLDT) ad where needed times for specific fixes for
each fli jht, taking multiple constraints and preferences i 1to account.

The E-TMA corresponds to ACC terminal sector(s) (between Top Of
Descent (ToD) and :he Initial Approach Fix (IAF)) which make(s) the

Arrival Management
Service

Arrival Manager
(AMA 1)

Exten led TMA (E-

TMA) transition between the En-Route and the TMA sectors, hich encomass the
Approa :h airspace between IA = and Final \pproach Fix (FAF) or tr insfer to
the Tower).

In the p-esent document, arrival manageme 1t starts in E-TMA to fee 1 TMA
entry p ints.

Merge Point The merge point (m2rging point) is the point where traffic merges.

Point /Aerge The Point Merge is the procedu e.

1.5 \cronyms and T :minol gy

A list of the important terminolo yy and acro 'yms used i1 this docu 1ent is pres :nted below; they are
taken, vhen available, from th> SESAR ATM Lexicon [5]. In cas2 of any difference betwveen the
definitions provided here and the SESAR Lexicon, the SESAR Lexicon shall be taken as the
authority. Definitions under refizement are included he e and will be submitted to the Lexi :on when
they ar - mature and agreed acr )ss the Programme.

Term Definition

ACC Area C ntrol Centre

AlIP Aerona itical Information Public ition
AMAN Arrival Aanager

ANSP Air Navigation Service Provider

APP Approa :h Centre / Control

ATC Air Traf ic Control

ATCO Air Traf ic Control Officer

ATM Air Traf ic Management

BAC Belgian Air Component
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Term

Definition

CDA Continuous Descen: Approach

CDG Paris Charles De G aulle airport

CDO Continuous Descen: Operation

CTA Controlled Time of \rrival

DOD Detaile | Operational Descriptio |

DSNA Direction des Services de la Na rigation Aéri2nne

DSR Directorate SESAR and Resear :h

EEC EUROCONTROL E xperimental Centre

E-OCVM Europe in Operatio 1al Concept validation Mzthodology
E-TMA Extend :d Terminal Manoeuvrin | Area

EURO ZONTROL

Europe in Organisation for the Safety of Air Navigation

FABE ° Functio1al Airspace Block Euro e Central

FL Flight L avel, unit of altitude (exp-essed in 102's of feet)

FMS Flight Management System

HMI Human-Machine Intzrface

IAF Initial A proach Fix

KPA Key Pe formance Area

KPI Key Pe formance Indicator

MISO Méthodlogie d'Intervention sur les Systémes Opérationnels
(Intervention Metho Jology on o erational systems)

MUAC Maastri :ht Upper A ea Control entre

NATS National Air Traffic Services

ODP Optimised Descent >rofile

OFA Operatijnal Focus \rea

Ol Operatinal Improvement

OSED Operatinal Service Environme 1t Description

PIR Project Initiation Report

PMS Point Merge system
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Project Number 05.06.07

D45 - Step 1 AMAN + Point Merge Validation Report

Edition 00.00.04

Term Definition
P-RNAV Precision Area Navigation
RDA Runwa ' Delay Allocation
RDPS Radar Data Processing System
RIT Radio Telephony
RTA Required Time of A rival
SESA Single :uropean Sky ATM Res arch Programme
SJu SESAR Joint Undertaking (Age icy of the European Co 1mission)
STAR Standard Terminal Arrival Route
STAR Standard Approach Procedures
SUT System Under Test
TMA Termin | Manoeuvring Area
V1,V2...V7 Concept Lifecycle Model Phase s V1 to V7
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Project Number 05.06.07 Edition 00.00.04
D45 - Step 1 AMAN + Point Merge Validation Report

2 Context of the Validation

2.1 ‘oncept Overviewn

Project 05.06.07 aims at providing an integrated and progressive approach towards TMA queue
manag ‘ment support tools. Within the o rerall queue managem :nt concept, this proje:t mainly
addresses the concept of how integrated s :quence building and optimisation of arrivals will improve
the overall arrival management process, b>th in terms of aircraft >perations/efficiency ani general
TMA operations ([15]).

In the context of this validation, TMA includes the AC : terminal sectors, nam ly Extended TMA, in
which arrival management is i iitiated to f :ed TMA entry points. "he E-TMA makes the transition
betwee 1 the En-Route (Brussel : ACC - MUAC) and the approach TMA sectors, vhich enco pass the
Approa :h airspace (between I\F and Final Approach Fix or transfer to the Tower). Th2 E-TMA
consist . of the Paris AP and T : sectors a igmented with the newly defined CBWV (T2) and CBWV
(T3) extending into the Brussels UIR and FIR (currently 3russels ACC and MUAC AOR).

The go Il of this V3 validation exercise is to ontribute to the ‘AMAN + Point Merge’ Operatio al Focus
Area (OFA) by investigating the ability to support CDO i1 high density traffic environment th ough the
use of an AMAN and Point-Merge System in the Pais ACC Extended TMA, Brussels \CC and
MUAC. The use of the PMS should:

e increase ATC Capacit/ through a decrease of ATCO’s workload and use of standard
procedures;

o standardise ATCOs’ methodologies with a 4D Predictable trajectory potential;

e provide a better Predictability as a :lear contra t between ATCOs and ilots (Target Time of
Arrival at the Merge Point) should allow flight op imisation;

e improve Flight Efficienc '.

Two liv : trials were performed in the frame vork of EXE 05.06.07-V ’-427 consisting in experimenting
a new /ay of sequencing inbound traffic no th-east and north-west of Paris: existing STAR (Standard
Termin Il Arrival Routes) were modified in o 'der to implement new arrival trajectories known as “Point
Merge”. Airspace limits and transfer procedures from M JAC and Brussels ACC were also be modified
for the trials.

The first live trial concerned the implementation of on2 E-TMA Point Merge iystem for Northwest
arrivals of the CDG airport, coupled to the use of the MAESTRO AMAN in Paris-ACC anxd at the
approa h of the Paris CDG Airport, being fed from Brest and London ACC.

The se ond live trial concerned the implem :ntation of t '0 E-TMA P)int Merge systems for lorthwest
and No theast arrivals of the C )G airport, oupled to the use of the MAESTRO AMAN in Paris-ACC
and at the approach of the Paris CDG Airp »rt, being fe { from EUROCONTROL Maastricht UAC and
Belgoc ntrol Brussels ACC, London ACC a id Brest AC °.

Table 1 below gives a summary of EXE-05. 16.07-VP-427.

Validation Exercise ID and EXE-05.06.07-VP-427: Live Trials in En-Rout :, E-
Title TMA a1d TMA on :he use of Point Merge
combined with AMAN

Leading organization .

z-TMA valid ation objecti res:

Validation exercis : e  OBJ-05.06.07-V \LP-0427.0100

objectives « OBJ-05.06.07-V \LP-0427.0200
e OBJ-05.06.07-V \LP-0427.0300
e OBJ-05.06.07-V \LP-0427.0400
e OBJ-05.06.07-V \LP-0427.0500
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Project Number 05.06.07
D45 - Step 1 AMAN + Point Merge Validation Report

2.2

Edition 00.00.04

e 0OBJ-05.06.07-V\LP-0427.0600

zn-Route validation obje :tives:
e OBJ-05.06.07-VALP-0427.1100
e OBJ-05.06.07-V\ALP-0427.1200
e 0OBJ-05.06.07-V\ALP-0427.1300

Rationale

o evaluate in real traffic conditions t e efficiency of
z-TMA Point Merge system coupled (o the use of the
AMAN in the sequencing of arrival flows.

Supporting DOD /
Operational Scenario / Use

)5.02 STEP 1 DOD
e Sub-scenario 6: Imple 1ent ENR/E TMA in H/H
environment, ground solution.

Case « Sub-scenario 9: Plan/optimise with AMAN in H/H
environment,
AMAN + Poit Merge OSED Use case: Parallel | :gs
2oint Merge with level-off and multiple levels
OFA addressed )4.01.03 AMAN + Point Merge

Ol steps addresse i

rS-0102 Ba sic Arrival M inagement Supporting TMA
Improvements (incl. CDA, P-RNAV)

Applicable Operational
Context

=-TMA.

Expected results er KPA

¢ Incr :ased ATC sectors' arriv al capacity
thro i1gh reduction of ATCO workload including
reduction of frequency load.

¢ Incr :ased arrival flight efficie 1cy.
Improved trajectry predictability.
Improved safety through imp -oved IAF
delivery conditio 1s and bette - situation
awa eness.

o |mproved Enviroimental sus iainability

Validation Techni |ue

.ive Trials

Dependent Validat on
Exercises

/A

Table 1: Concept )verview

wummary of Validation Exercise/ ;

2.2.1 Summary of Expected Ex :rcise/s utcome .

The sta<eholders’ expectations addressed in V3 were as follows:
Airline : & Pilots:
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443 e Visibility on improved performances as above at the level of individual flights.
444

445  ANSPs

446 e Acceptable impact on each ANSP’s system procure nent plans (more st indardise
447 methodology leading to reduction o workload and more efficient handling of traffic), airspace
448 design planning, and e.g. procedure definition a 1d planning / publication, etc.

449 e Signs of potential for improvement i 1 terms of capacity, cost =ffectiveness, predictability.

450 e At least maintain safety.

451

452  ATCOs:

453 e [Ease ATC operations, r acceptable impact on ATC operations, including e.g. adh :rence to
454 AMAN advisories in upstream/en-route airspace, interaction of traffic m :tering objectives and
455 separation objectives, ec.

456 e Visibility on improved p rformances for the whole traffic flow.

457

458
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464
465
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2.2.2 Benefit mechanisms inve stigated

The beefit mechanisms were developed in the P05. 16.07 Validaiion Plan [15] for exercise EXE-
05.06.07-VP-427. The main impacted areas to be addre s;sed by the Point Merge + AMAN cocept are
the following: safety, capacity, p ‘edictability, efficiency a 1d environment as illustrated in belo /.

Number of CODC

TS-0102:
Basic Arrival Management Supporting
ThA Improvements

Feature | Impact areas | Indicators | Positive or negative impacts KPASTA

Figure 1: PMS Benefit Mechanisms Diagram in th2 E-TMA sectors
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2.2.3 Summary of Vali lation Objectives and suc :ess criteria

The man goal of the Live Trials was to assess the capa ity and efficiency of the Point Merge + AMAN
system. The validation objectives linked to t 1e success criteria, valid ition scenarios and operational
require nents are presented in Table 2 below.

Validation
Objecti e ID

Validation
Objective

Succe ;s Criteria

Validation Scenario

Oper tional
Requir )ments’

OBJ-
05.06.07-
VALP-
0427.0100

Controller
workload
assessment

CRT-05.06.07-VALP-
0427.0100: Average ans ver
to perceive | workload
question is that PMS
reduces wo kload.
CRT-05.06.07-VALP-
0427.0110: Frequency
usage redu :ed.

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

REQ-05.06.07-
OSED-0200.0020

OBJ-
05.06.07-
VALP-
0427.0200

Trajectory
predictability
assessment

CRT-05.06.07-VALP-
0427.0200: Better
compliance with initial AMAN
sequenced time than in
baseline.
CRT-05.06.07-VALP-
0427.0210: Number of o en
loops / holdings lower than in
baseline.
CRT-05.06.07-VALP-
0427.0220: Number of le rel
segments lower than in
baseline.
CRT-05.06.07-VALP-
0427.0230: Pilots most o ten
obtained a direct to the
Merge Poin: before entering
the STAR.
CRT-05.06.07-VALP-
0427.0240: Controllers most
often proposed the pilots to
“descend at discretion” at the
exit of the leg toward the
Merge Poin.

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

REQ-05.06.07-
OSED-0200.0030

OBJ-
05.06.07-
VALP-
0427.0300

Metering
efficiency
assessment

CRT-05.06.07-VALP-
0427.0300: More delay
absorbed 01 the legs rather
than in TMA and rather than
in vectoring in E-TMA.

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

REQ-05.06.07-
OSED-0200.0030

OBJ-
05.06.07-
VALP-
0427.0400

IAF delivery
conditions
assessment

CRT-05.06.07-VALP-
0427.0400: Aircraft
separations and speeds ier
IAF equal o- better than i
baseline

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

REQ-05.06.07-
OSED-0200.0020

OoBJ-
05.06.07-
VALP-
0427.0500

Safety
assessment

CRT-05.06.07-VALP-
0427.0500: Level of safety
felt by controllers equal o~
better than in baseline
CRT-05.06.07-VALP-
0427.0510: Controllers
average an swer to situation
awareness juestion is th at
situation awareness is better
than in bas :line
CRT-05.06.07-VALP-

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

N/A

! The reference to OSED requirements will be up dated and ali |ned on the OSED final ver sion to be iss ied.
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Validation
Objecti e ID

Validation
Objective

Succe ;s Criteria

Validation Scenario

Oper tional
Requir ‘ments’

0427.0520: Pilots’ gener |
impression on the PMS
procedure about radio
communica ions, simplicity of
the procedure, and clarity of
the phraseology is globally
positive.

OBJ-
05.06.07-
VALP-
0427.0600

Flight efficiency
assessment

CRT-05.06.07-VALP-
0427.0600: Flight duration
equal or better than in
baseline
CRT-05.06.07-VALP-
0427.0610: Flight distance
might be lo 1ger than in
baseline be cause aircraft are
holding at higher altitude
CRT-05.06.07-VALP-
0427.0620: Fuel burn eq 1al
or better than in baseline

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

OBJ-
05.06.07-
VALP-
0427.1100

Controller
workload
assessment in
En-Route

CRT-05.06.07-VALP-
0427.1110: Average ans ver
to perceive | workload
question is that feeding the
E-TMA sectors has no
negative imoact on E-R
controller workload in
managing the E-TMA feel
CRT-05.06.07-VALP-
0427.1120: Average ans ver
to perceive | workload
question is that feeding the
E-TMA sectors has no
negative imoact on E-R
controller workload in
respect to other traffic flo vs
CRT-05.06.07-VALP-
0427.1130: Post analysis of
recorded data (dependin j on
outcome of the
guestionnai-e)

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

N/A

OBJ-
05.06.07-
VALP-
0427.1200

Safety
assessment En-
Route

CRT-05.06.07-VALP-
0427.1210: Level of safety
felt by controllers equal o~
better than in baseline
(questionnaire)
CRT-05.06.07-VALP-
0427.1220: Controllers
average an swer to situation
awareness juestion is th at
situation awareness is better
than in bas :line
(questionnaire)
CRT-05.06.07-VALP-
0427.1230: Adequacy of the
radio communications failure
procedure, simplicity of the
procedure

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

N/A

OoBJ-
05.06.07-
VALP-
0427.1300

Flight efficiency
assessment En-
Route

CRT-05.06.07-VALP-
0427.1310: Flight duration
equal or better than in
baseline
CRT-05.06.07-VALP-

SCN-05.06.07-
VALP-0427.0100
SCN-05.06.07-
VALP-0427.0200

N/A

founding members
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Validation
Objective

Validation
Objecti e ID

Oper tional

Validation Scenario Requir e

Succe ;s Criteria

0427.1311: Flight distance
might be lo 1ger than in
baseline be cause aircraft are
holding at higher altitude

e CRT-05.06.07-VALP-
0427.1312: Fuel burn eq 1al
or better than in baseline

Table 2: Summary of vali dation obje :tives and success criteria

2.2.3.1Choice of metrics and indicato s

Table 3 and Table 4 below present each validation obje tive, their related indicator(s) and m :trics and
the me ns to collect them respectively for E-TMA and fo- En-Route.

E-TMA Validation

Objective

Indicator

Controller workload
reduction

Level of workload f :It by controll irs

ATCO Questionnaires

Frequency occupa icy

Re ordings of the frequency
or recordings of ontroller micro usage

Trajectory
Predic ability
improvement

Compliance with initial AMAN
sequenced time

Re ordings from AMAN

Number of open lo »ps / holdings

ATCO Questionnaires
or processing of radar data

Use of FMS optimi :ation

Pilots Questionnaire”

Number of level se yments
Duration of level of 'segment
(+FL :oncerned)

ATCO Questionnaires
or processing of radar data

Meteri 1g efficiency in
E-TMA

Ratio of time spent in E-TMA/TMA
Time spent on the legs
AMA | delay absored by E-TM .

Measures based on radar recordings

IAF delivery conditions
in E-TMA

Aircraft spacing, FL and speeds »ver
IAF

Measures based on radar recordings

Safety in E-TMA

Level of safety felt >y controllers and
pilots

ATCO and Pilot uestionnaires

Situation awareness

ATCO Questionnaires

Flight efficiency in E-
TMA

Flight duration

Time spent between the first point and
touchdown

Flight distance

Distance flown b :tween the fir st point
and touchdown

Fuel wurn

Estimation of fuel burn with
mathematical model based on radar
tracks and aircraft performanc :
models

Act.al recording . of FMS from
Airlines’ flights (i icl. Air France)

Table 3: EXE-05.06.07-VALP-0427.0100 validation objectives and indicators for E-TMA

2 It did n >t seem efficient to directly ask the pilots a general qu :stion on whether they used the FMS more than
usual with the PMS procedure. The optimization of the FMS use will be deduced from the pilots’ answe s to more
concrete questions on instruction of direct to the Merge Point, flying on the | \g, radar vectoring,
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En-Route Validation Indicator

Objective

Level of workload f :It by controll :rs to ATCO Questionnaires

feed :-TMA

Level of workload f :lt by controll :rs to . .
Controller workload work sther traffic y ATCO Questionnaires
assessment in En-
Route

Level of workload measured by

workl »ad modelling tools SAM, RECALL, TMS analysi;

Safety assessment En- | Level of safety felt »y controllers and ATCO Questionnaires
Route pilots

Situation awareness ATCO Questionnaires

Adeq 1acy Radio-Comms proced Jre Ob ierver expertise and feedb ick
Flight efficiency En- Flight duration Time spent between MUAC A R Entry
Route and MUAC AoR Exit

Flight distance Distance flown b :tween MUA ' AoR

Entry and MUAC AoR Exit
Fuel urn Estimation of fuel burn with

mathematical model based on radar
tracks and aircraft performanc : models
Act.al recording . of FMS from Airlines’
flig its (incl. Air France)

able 4: EXE-05.06.07-VALP-0427.0100 validation objectives and indicators for E-R

2.2.4 Summary of Vali lation Scenarios
EXE-05.06.07-VALP-0427 used two scenarios:

1. A scenario to be evaluated combini 1g Point Merge with AM \N for NW and NE arriv ils (SCN-
05.06.07-VALP-0427.0100).

2. Areference (baseline) scenario reflecting today operations ( 53CN-05.06.07-VALP-04 17.0200).
Both scznarios cover nominal and non-nominal situations [16].
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2.2.5 Summary of Assumptions
Table 5 below presents the validation assumptions defined for EXE-05.06.07-VALP-0427.

Edition 00.00.04

N 5 5 § 2 55
8 0 5% £ g £ < 2 18| & | gk
c = b = - = 3 = =
I 3 F S| *E | & |3| & | &
< Q 3 i - <
ASS- CNS Ground In Paris ACC, RNAV1 is Required to set up the Live | E-TMA | QoS Expert N/ | Primary High
05.06.07 | infrastructu | tools/Techno | required to support the Trials. opinion | A | Projects
-427-S1- | re logy implementation of the Point
001 Merge concept in the considered
E-TMA environment.
And more than 95% of aircraft
should be PRNAV approved (i.e.
PRNAYV equipped and PM
procedure loaded in FMS).
ASS- Operationa | Ground The validation is performed on Required to set up the Live | E-TMA | All Expert | N/ | Primary High
05.06.07 | | system tools/Techno | the operational system (CWP Trials. TMA opinion | A | Projects
-427-S1- | use logy display + AMAN) used in E-R
002 standard operational conditions
(no degraded mode).
ASS- Ground Ground The necessary systems Required to set up the Live | E-TMA | Interoperabili | Expert | N/ | Primary High
05.06.07 | system tools/Techno | adaptations have been Trials. TMA ty opinion | A | Projects
-427-S1- | adaptation | logy performed in the controlling E-R
003 s entities (e.g. new COPs
between MUAC and Paris ACC)
prior to the trials.
ASS- Point Ground The CWP display has a default Required to set up the Live | E-TMA | Human Expert | N/ | Primary High
05.06.07 | Merge tools/Techno | setting displaying all the Trials. The Point Merge TMA Performance | opinion | A | Projects
-427-S1- | waypoints | logy waypoints of the Point Merges. system should be E-R Safety
004 display on displayed on the QoS
CWP radar controllers’ CWP radar
image image.
ASS- Point Ground The Point Merge + AMAN Required to set up the Live | E-TMA | Interoperabili | Expert | N/ | Primary High
05.06.07 | Merge + tools/Techno | configuration has been done in Trials. TMA ty opinion | A | Projects
-427-S1- | AMAN logy simulation and validated before Safety
005 configurati being tested in trials. QoS
on
9 Avenue de Cortenbergh 100 | B- 1000 Bruxelles | www.sesarju.eu 23 of 166
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ASS- FMS Aircraft The Point Merge RNAV Required to set up the Live | E-TMA | Human Expert N/ | Primary High
05.06.07 | update Equipage/ procedure is loaded in the FMS | Trials. Performance | opinion | A | Projects
-427-S1- | with Point Technology for equipped aircraft due to fly QoS
006 Merge the new procedure. Human
RNAV Performance
procedure

ASS- Controllers’ | Human Additional training is provided to | Required to set up the Live | E-TMA | Human Expert N/ | Primary High
05.06.07 training3 Performance | controllers about the changes in | Trials. The conrollers have | TMA Performance | opinion | A | Projects
-427-S1- procedures. to know the changes in E-R Safety
007 procedures. QoS
ASS- Sequence Human Depending on whether TMA and | Depending on local E-TMA | Human Expert N/ | Primary Low
05.06.07 | Manager Performance | E-TMA cont ollers are on the conditions, there might be TMA Performance | opinion | A | Projects
-427-S1- | role same location and/or on TMA a need for someone in the QoS
008 traffic level and complexity, E-TMA to coordinate the

and/or specific Point Merge arrival flows with the TMA

design considered, there might a Sequence Manager to

be one or two SEQ managers, balance the workload

one in TMA and one in E-TMA, within the E-TMA sectors

to coordinate the global arrival and help balancing the

sequence. traffic on the runways.

Table 5: Validation Assumptions

% No additional training for Pilots was required for both Live Trial sessions, only clear information.
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2.2.6 Choice of metho Is and technique

Table 6 and Table 7 hereafter summarise the different methods a id techniques used for analysing
the defied metrics and indicatos.

It shoul 1 be noted that:

e Paris ACC & Paris CD 5 operational platforms were used for both trials (i.e. June and Nov-
Dec.) whereas MUAC « Belgocontrol operational platforms were only ised for the Nov-Dec
trials.

e June trials only involv :«d measurements in E-TMA whereas Nov-De : trials also involved
measurements in ENR.

Supp rted Metric / Indicator Platform / To )l Method )r Technique

e Level of workload felt by
controllers

* Freq lency occupancy

e Com)liance with initial AMAN
sequanced time

® Num )er of open loops /
holdigs

e Use f FMS optimization

e Num)er of level segments

e Duraion of level off segment Paris ACC operational
(+FL concerned) platform
» Ratio of time spent in E- i ;
TMA TMA Bari & _ Live Trials
i aris CDG operational
e Time spent on the legs platform
e AMAN delay absorbed by E-
TMA
« Aircr ift spacing, FL and speeds
over |AF

e Level of safety felt by
controllers and pilots

e Situalion awareness
e Fligh: duration
e Fligh: distance
e Fuel burn
Table : Methods and Techni jues used in E-TMA
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Supp rted Metric / Indicator

Platform / To il

Edition: 00.00.04

Method )r Technique

® Level of workload felt by
controllers to feed E-TMA

e Level of workload felt by
controllers to work other traffic

e |evel of workload measured by
workload modelling tools

® |evel of safety felt by
controllers and pilots

« Situation awareness

* Adequacy Radio-Comms
proc :dure

« Fligh: duration

« Fligh: distance

e Fuel burn

EUROCONTROL Maastricht
UAC o serational pl atform
&

Belgocontrol Brusse's ACC
operational platf rm

Live Trials

founding members -

Table 7: Methods a 1d Techniq 1es used in En-Route

2.2.7 Validation Exercises List ind dependencie ;

Two liv : trials were organised to validate the Point Merg 2 system co nbined with the use of the
AMAN:

e June 2012 Live Trials allowed evaluating the im lementation of one E-TMA Point Merge
system for Northwest tr iffic to Paris CDG.

e November — December 2012 Live Trials allowed evaluating the impleme 1tation of tw> E-TMA
Point Merge systems for Northwest and Northeast traffic to Paris CDG.

The Liv 2 Trials are dependent:

EXE-05.06.07-VP-427

June Live Trials

Feedback of both Live Trials is described in this report in order to reach a common conclusion.

EXE-05.06.07-VP-427

Nov.-Dec.Live Trials

Figure 2: Validation Exercises List and dependencies

o
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549
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558
559
560

561
562
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564
565
566

567
568
569

570

3 Conduct of Vali lation Exercis2s
3.1 :xercises Preparation
3.1.1 Preliminary exer ise preparation: Real-time simulations at EEC

3.1.1.10bjective

A study was carried out in 201 . at the EUROCONTR L Experimental Centre in preparati in for the
live trials to be conducted in 2012 at Paris ACC with P wris CDG, Maastricht UAC and Brus;els ACC
(SJU project 05.06.07, exercise 427).

The objective of the live trials will be to evaluate the use of Point Merge in ACC with AMAN for
sequen :ing Northern arrival flo s to Paris CDG.

The objective of the study was t> refine and validate design, proced ires and working methods, and to
perform an initial benefit assess nent prior the live trials.

3.1.1.2Method

The study consisted of a series of small scale simulatins iteratively focussing on NE (AP TE) then
NW (T2) ACC arrival sector; prior integrating both with approach positions and a1 AMAN
(MAES "RO). It was conducted over five manths (March to July 2011) and involved Paris ACC and
Paris C OG controllers (27 in tot ).

The study was conducted jointly by DSNA (Paris ACC, Paris CDG and DTI) nd EUROCDONTROL
(DSR) ith the support of Belgocontrol.

3.1.1.3Key outcomes

Overall, the outcomes from th: sessions were consis:ent and positive. The iterative process and
continuity of participants allowed gradually testing and refining the new route structure an | working
method, with an efficient participation of th 2 controllers that were fully familiarised and trained. The
final design, consistent between NE and NW sectors, r:lies on a P)int Merge to sequence the main
arrival low (LFPG arrivals) and segregated routes for secondar ' arrival flows. The last session
allowed conducting an initial quantitative assessment in a realistic environment with NE (A /TE) and
NW (TP) sectors, Approach Norh positions and MAEST 0.

In ACC, the main benefits repo ted by the ontrollers wzare confirmed by the objective analysis: easy
to learn, comfortable, better task allocation in NE, redu:tion of wor load and communication (Figure
3) and »>otential for safety and :apacity inc ‘ease (Figurz 4). The main limitations were: co 1patibility
with existing delivery conditions by upstream sectors in NE and potential intera :tions with overflights
in NW.

In Approach, the general feedyack was positive with potentially an improvement of the situation
compar 2d to today due to a better awarene ;s/view of th2 sequence and a better adherence to AMAN
advisories in ACC, with positive impact in terms of delivery condition .

In terms of flight efficiency, the results showed that L ‘PG arrivals flew an equivalent distince and
time (Figure 5) while maintained at higher altitude (Figure 6) with more predictable trajectories (Figure
7 and F gure 8).

Note: Tne results presented ar: from the | st session and were collected over 6 measurel runs (2
Baselin > and 4 Point Merge p rformed in both Weste'ly and Eas erly runway configuratiin) of 1h
each.

)
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Mean frequency occupancy (2 min steps)
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| mBaseline
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>
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Distance flown to FAF per level band (5000ft)
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Figure 6: Distance and time flown per level band (LFPG arrivals).
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Figure 7: Flown trajectories in Baseline (I :ft) and with Point Mer je (right)
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Figure 8: Flown trajectories in Baseline (I :ft) and with Point Mer je (right)
in Westerly configuration (LFPG arrivals).
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3.1.2 Life trials exercise preparation

The preparation of each validation exercise is detailed in the V3 Validation Pla 1 [15] and in sections
6.1.2.1 and 6.2.2.1 of this docu 1ent.

3.2 :xercises Execuion

June 2 112 L|ve Trials took pla e in Paris \CC and Paris CDG and had the d iration of eijht days,
betwee 1 the 18™and 23" of June 2012.

Novem jer- December 2012 Live Trials took place in Paris ACC, Paris CDG, EUROCDNTROL
Maastri :ht UAC and Belgocont ol Brussels ACC and were held four Saturdays, between tie 17" of
Novem rer and the 8" of December 2012.

Actual Actual Actual

Exercise Exercise Exercise Actual

Exercise ID Exercise Title x : Ex rcise end
xxecution execution start T
start date end date | analysis date

EXE-05.06.07- /P-427-

June 2012 trial s 18/06/2012 |23/06/2012 25/06/212 18/02/2013

Exercis 2 #1

EXE-05.06.07- /P-427-
Exercis 2 #2 November/Deczmber 17/11/2012 |08/12/2012 19/11/2)12 18/02/2013
2012 trials

Table 8: Exercises executi n/analysis dates
3.3 )eviations from the planed acti rities

3.3.1 Deviations with raspect t ' the Vali lation Strategy

There ‘ere no deviations with r :spect to the Validation strategy for 1one of the alidation ex :rcises.

3.3.2 Deviations with r2spect t ' the Vali lation Plan

The deviation with respect to tie Validatio 1 Plan of each validation exercise is detailed in sections
6.1.2.3 and 6.2.2.3 of this docu 1ent.

June and November — Decemb r Live Trials
o Measures of aircraft speeds and FL over IAF were not performed.
e Measures (number, dur ition and FL) of level off segment were not perfo 'med.

e Measures were not perfarmed for those criteria:

o CRT-05.06.07- 'ALP-0427. 1230 Pilots most often obtained a direct to the Merge
Point before entering the S ‘AR.

o CRT-05.06.07- 'ALP-0427. 1240 Contrllers most often projosed the pilots to
“descend at dis :retion” at the exit of the leg toward the Merge Point

In addition for November - December Live Trials
e Measures were not perfarmed for those criteria:
o CRT-05.06.07- 'ALP-0427. 1620 Fuel burn equal or jetter than i 1 Baseline
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This se :tion details the outcomes of EXE-05.06.07-VP-427 for each validation objective defined in the
Validation Plan [15]. A summa‘y is presented in the fllowing table, including the related success
criteria. These outcomes take into account the results fr rm June and November-December exercises.
Any de ‘iations with respect to the targets ar 2 illustrated as well on the basis of the following itatus:

=  OK - It means that the ralidation objective has )een met. In other words, the exercise results
achieve the defined suc:ess criteria

= NOK - It means that the validation objective h s not been met. In other word, the exercise
results haven't satisfied the defined success crit :ria.

= N/A means that the exercise did not produce results for the considered criterion

An analysis of each result is pr wided in the corresponding section 4.2, as well as in sectio 1s 6.1.3.2

and 6.2.3.2.
Exerci ;e Validation Validation Suc ess ‘alidation
ID Objective ID Objective | Criterion ID | Suc ess Criterion | Exercise Results | Objective
Title Status
EXE- 0OBJ-05.06.07- | Controller CRT- Aver ige answer to | In the E-TMA, the |OK
05.06.07- | VALP- worklo id 05.06.07- perceived workload | workload was
VP-427 0427.0100 assessment | VALP- question is that perceived as either
0427.0100 PMS reduces reduced or equal
workload. with the Point
Merge (PM).
In the TM \, the PM
was considered has
having no impact
on workload.
EXE- 0OBJ-05.06.07- | Controller CRT- Freq lency usage Frequency OK
05.06.07- | VALP- worklo id 05.06.07- redu ed. ocebancy I APTE
VP-427 0427.0100 assessment | VALP- il
0427.0110 sector was lower
during Point Merge
days.
Frequency
occupancy in TP
sector was very
close to Baseline
but more
information was
given by controllers
to pilots.
EXE- OBJ-05.06.07- | Trajectry | CRT- Better compliance | The respect of the | OK
05.06.07- | VALP- predict bility | 05.06.07- with izitial AMAN initial AMANN
VP-427 0427.0200 assessment | VALP- sequ :nced time sequenced time
0427.0200 than in baseline was equivalent or
better than in
baseline.
EXE- OBJ-05.06.07- | Trajectry | CRT- Num er of open The number of OK
05.06.07- | VALP- predict ibility | 05.06.07- loops / holdings open loops /
VP-427 0427.0200 assessment | VALP- lower than in holdings ras lower
Rl baseline than in baseline.
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Exerci se Validation Validation Suc ess ‘alidation
ID Objective ID Objective | Criterion ID | Suc ess Criterion | Exercise Results | Objective
Title Status
EXE- OBJ-05.06.07- | Traject>ry | CRT- Num er of level The number of level [ OK
05.06.07- | VALP- predict bility | 05.06.07- segments lower segments lower
VP-427 0427.0200 assessment | VALP- than in baseline than in baseline.
0427.0220
EXE- OBJ-05.06.07- | Metering CRT- More delay All delay in ACC OK
05.06.07- | VALP- efficiency | 05.06.07- abso bed on the was absorbed on
VP-427 0427.0300 assessment | VALP- legs rather than in | the legs rather than
R TMA and rather in vectoring.
than in vectoring in
E-TMA. In June, more delay
absorbed (on the
legs) in E-TMA
rather than in TMA.
In November-
December delay in
TMA was
equivalent.
EXE- OBJ-05.06.07- | IAF delivery |CRT- Aircr Ift separation: | Aircraft spacing OK
05.06.07- | VALP- conditi ns | 05.06.07- and speeds over over delivery points
VP-427 0427.0400 assessment | VALP- IAF equal or better | during peak traffic
DAZ7.0400 than in baseline are similar to
Baseline
EXE- OBJ-05.06.07- | Safety CRT- Level of safety felt | The level of safety | OK
05.06.07- | VALP- assessment |05.06.07- by controllers equal | felt by E-TMA and
VP-427 0427.0500 :)I«‘t\zL7P6 500 or be ter than in TMA controllers
. baseline was rated as better
or at least the same
than in baseline
EXE- OBJ-05.06.07- | Safety CRT- Controllers average | A majority of E- OK
05.06.07- | VALP- assessment | 05.06.07- answer to situation | TMA and TMA
VP-427 0427.0500 VALP- awar :ness question | controllers. reported
0427.0510 s that situation that situation
awar :ness is better | awareness was
than in baseline better than in
baseline.
EXE- 0BJ-05.06.07- | Safety CRT- Pilots’ general From 52 Pilots’ OK
05.06.07- | VALP- assessment |05.06.07- impression on the | feedbacks, all
VP-427 0427.0500 VALP- PMS procedure found no change or
0427.0520 abou radio improvement
com 1wunications, compared to the
simplcity of the baseline.
procedure, and
clarit ' of the
phraseology is
globally positive.
a7, | 0BY:05.06.07- |Flight CRT- Flight duration equal | £rom entr/ point of | OK
VALP- efficiency | 05.06.07- or be ter than in :
Ve 427 0427.0600 assessment | VALP- baseline Paris ACC fo the
0427.0500 RWY, flight
duration ‘as
equivalent.
For the arrival
flights from the
West, if no time to
loose, Flight
duration in Paris
ACC was
equivalent, as well
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Exerci ;e Validation Validation Suc ess ‘alidation
ID I Objective | Criterion ID | Suc ess Criterion | Exercise Results | Objective
Objective ID Title Status

as fuel

consumption.
EXE- OBJ-05.06.07- | Flight CRT- Flight distance : OK
05.06.07- | VALP- efﬁgcien cy |05.06.07- might be longer From entr / point of
VP-427 | 0427.0600 VALP- , - Paris ACC to the

assess nent 0427 0510 than in baseline RWY, flight
. beca ise aircraft are | 4
" h distance r/as
hO!dI 1g at higher equivalent.
altitu le

For the arrival

flights from the

West, if no time to

loose, distance

flown in Paris ACC

was slightly higher

(+2Nm with Point

Merge)
EXE- OBJ-05.06.07- | Flight CRT- Fuel >urn equal or | For the arrival OK (for
05.06.07- | VALP- efficiency | 05.06.07- bette - than in flights from the Jine's
VP-427 0427.0600 assessment | VALP- . baseline West, if flights had | trials)

0427.0520 time to loose, fuel
was equivalent. (for
June’s trials)

Table 9: DSNA EXE-05.06.07-VP-427—- Summary of validation exercises results

4.1.1 Results on concept clarification

The issue of fuel calculation ‘as raised. The coding of the entire route in thne FMS leads to an
overestimate of fuel carriage and thus to ex ra fuel consumption. The coding of the entire ro.te in the
FMS al ;o results in a wrong Estimated Tim : of Arrival as in most cases the aircraft did not fly the leg
and proceed direct to the Merge Point.

The us : of the Point Merge pracedure co nbined with the AMAN saved E-TMA controllers’ mental
resourc2s. This allowed them to improve the service provide to the pilots, nota )ly by informing them
on the xpected time to fly on the legs.

During he trials, some confusion sometimes occurred ‘egarding the provision of new information to
the pilots (e.g. time to lose 01 the legs). A new phraseology his to be defined for the E-TMA
controll :rs to provide the flight ¢ ‘ews with th 2 informatio 1 aimed to improve their flight profile.

4.1.2 Results per KPA

The main results per KPA and <Pl that were addresse |1 by EXE-05.06.07-VP-427, as defined in the
VALP, ire summarized in the tasle below.

K 'As K'ls Results

Controllers’ perceived
workload asszssment
(questionnairz)

A majority of the participating E-TMA stated that the
workload was unchanged to lower. A majority of the
participating TMA controllers stated that the /orkload
was uncanged.

Capaciy

-
A
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K 'As K'ls Results
Frequency u iage Frequen:y occupancy in APTE s 2ctor was lower
during P)int Merge days.
Frequen:y occupancy in TP sector was very close to
Baseline but more in‘ormation w 1s given by
controlles to pilots.

Predictability Number of open loops / Most of the E-TMA cantrollers stated that they did not
holdings (questionnaire have to issue heading clearances due to the oint
and / or processing of Merge.
radar data).

Number of level segments | Most of the E-TMA cantrollers stated that they did not
(questionnairz and / or have to issue and monitor interm 2diary levels due to
processing o radar data). | the Point Merge.
Efficie cy Metering effi iency All delay in ACC during peak traffic was absorbed on
assessment the legs rather than i1 vectoring.
In June, more delay absorbed in E-TMA rath :r than
in TMA. In Novembe -December, delay in TMA was
equivalent.

IAF delivery :onditions The respect of the initial AMAN sequenced time was

assessment equivalent or better than in baseline.
Aircraft spacing over delivery points during p :ak
traffic w s similar to Baseline

Flight efficiency From entry point of Paris ACC to the RWY, flight

assessment (flight distance and flight d iration was :quivalent.

distance & duration, fuel

consumption) For the arrival flights from the West, if no time to
loose, flight duration in Paris ACC was equivalent,
distance flown was slightly higher (+2Nm with Point
Merge), and fuel consumption was equivalen..
If flights 1ad time to loose, fuel consumption was
equivalent.

Safety Controllers’ perceived All participating E-TMA and TMA controllers itated

safety asses ment.

that the level of safety was highe - than today or at
least the same.

Controllers’ situational
awareness a ;sessment

E-TMA controllers considered that they had a better
situational awareness of the seq iencing with the
Point Merge than witiout.

A majority of TMA controllers stated that the
situational awareness was better with the Point
Merge o at least eq 1al.

Pilots’ subjective
assessment / radio
communications,
simplicity of the

Pilots’ g ‘neral impression on the Point Merg -
procedu e about radio communications, simplicity of
the proc :dure, and clarity of the phraseology was
globally >ositive.
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K 'As K'ls Results

phraseology

Enviro imental | Fuel burn For flights coming from the West, fuel consumption
sustainability was equivalent on th flights analysed.

Table 10: OSNA EXE-05.06.07-VP-427 - Resu ts per KPA

4.1.3 Results impactin) regulation and tandardisation initiatives

No new regulatory requirements are defined with the use of the Phint Merge + AMAN as the Point
Merge procedure is a STAR. The current regulation aplies. However, the issue of fuel cilculation
was raised. The coding of the 'ntire route in the FMS leads to an »verestimate of fuel car iage and
thus to extra fuel consumption. The coding of the entire route in the FMS also results in a wrong
Estimat2d Time of Arrival as in most cases the aircraft did not fly the leg and proceed dir :ct to the
Merge ‘oint.

DSNA nd the airlines would lice to introd ice a senteace in the IP supplements, which basically
states:

e Direct (shortest) route should be planned for fuel calculation purpose.
e Longer routes can be a tually flown for sequencing purpose and airlines still have to apply the
applicable regulation for fuel consumption.

This iss e is described in the Meeting minut s of PMS live trials FABEC review meeting #2 [18].

Several options are currently investigated to reduce or e /en eliminate the issue of fuel carria je. Korea
brought the topic to the ICAO. dowever, no solution is available at the moment of the writiag of this
report.

4.2 \nalysis of Exer :ises Results

42.1.1.1 Operability in ACC

42.1.1.1.1 General Feedbac

Today, in the Baseline environ ient, both the E-TMA and the TMA controllers have an AMAN at their
disposal which displays the arri al flights pe - entry point or per runwiy. The AMAN also provides time
to loose / time to gain per arrival flight. In the TMA, the AMAN is use | by the SE ) manager t) allocate
the order of the arrival flights and the spacing. The E-T 1A controllers inform the SEQ mana jer of the
flights order when different fro 1 the one planned in th: AMAN so that the TMA SEQ manager can
update the sequence on his/he AMAN. The E-TMA c ntrollers try to absorb t1e ACC deliy before
transfer-ing the flights to the T AA. In order to do so, tie E-TMA controllers pre-regulate tye arrival
flow. Pre-regulation in the E-TMA can also be requested by the TMA SEQ manager who can ask for a
speed reduction and might also provide an Expected Approach Ti e to be given to the pil»t so that
s/he ca her/himself manage the flight speed.

The feedback from ACC controllers was globally positive. With the Point Merge combined with AMAN,
the ma 1agement of the overall traffic (to LF 2G, overflights and peripheral flights) was found easier or
at least unchanged. In particular, the ACC controllers found that it was easier :0 respect t ie AMAN
delays of the arrival traffic to _FPG. They reported that the use of the Poi it Merge with AMAN
improved the quality of the sequencing and of the delivery. Concerning the coordination with LFPG, it
was cosidered as improved as the mana yement of sequence order was facilitated with the Point
Merge ystem. This flexibility in changing the sequence >rder made it easier for the E-TMA controllers
to acco nmodate requests from the Approach. The red iction in fre juency load allowed fo using on
the coo dination with the Approach and to try and build a sequence perfectly suited to CDG.

In terms of safety, ACC controll :rs found that it was either improved or at least as safe as today. The
Point Merge was considered as easy to use. The air raft are strategically separated on the legs,
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which ade the traffic less conflicting. The Point Merge with AMAN was considered as mor ! efficient
to handle arrivals than radar vectoring, with less workload and more comfort compared to today.

4.2.1.1.1.2 Controller’'s Activity

The an \lysis of the frequency o :cupancy shows that fre yjuency usage was equivalent or lower than in
Baselin 2.

For June live trials, the freque icy was slightly more loaded than in Baseline during low t affic and
equival :nt during high traffic. This result is balanced by the fact that controllers gave more in‘ormation
to pilot 1s explained in the next section (section 4.2.1.1.1.3).

For November and December live trials, the frequenc/ load was equivalent during low t affic and
lower d iring medium and high traffic compa ‘ed to Baseline.

4.2.1.1.1.3 Controller’'s Workload

Overall, ACC controllers stated that their workload was average to very low with the Point Merge and
AMAN. The frequency usage was lower th an in the baseline. The Point Merge procedure was less
demanding than radar vectoring; it saved 1ental resou-ces, which was used to improve thz service
provide 1 to the pilots (e.g. time to loose on the leg provided to the flight crews, descent at liscretion
towards the IAF flight level propised to the light crews) and to the Approach (e. 3. grouping >f aircraft
accordig to their wake turbulence category), and to sol e potential conflicts.

42.1.1.2 Impactin A>P/N

4.2.1.1.2.1 General Feedbac
The ge ieral feedback from the \pproach controllers wa : globally positive.

Compa ed to today, APP controllers reported benefits o the Point Merge combi ed with the AMAN in
terms o delivery conditions of the arrival traffic to LFPG and to the other LFP* airfields.

Some controllers reported bene‘its of the delay absorption strategy wvith the Point Merge. The aircraft
did not have to enter the holdi ig pattern. egarding the adherence to the AMAN advisorizs, a few
controll :rs found that there wa : sometimes too much pace between aircraft 1ay be due to strong
wind situations and also to the fact that AC : controllers, wanting to relieve the Approach, reduced the
total delay to zero by making a longer use of the legs.

They also considered that safety and situational aware iess were higher than in the baselin2 notably
due to t1e respect of the deliver r conditions in terms of flight level and speed.
4.2.1.1.2.2 Controller’'s Activity

The Approach controllers’ activity was assessed through their wo kload. It w 1s rated as equal as
today, t1e Point Merge procedure considered as having 10 impact o 1 it.

4.2.1.1.3 Performances in ACC + APP/N

4.2.1.1.3.1 Quality of Traffic Jelivery

Quality of traffic delivery from ACC to APP/N was equivalent or bettzr than in Baseline. Me sures for
the analysis of the traffic deliver 7 have been made durin j peak traffic.

Respec! of the initial AMAN sequenced time was equi ‘alent (for November-December live trials) or
better (for June live trials) than i1 Baseline.

Aircraft spacing over delivery w ypoints was similar to B aseline.

4.2.1.1.3.2 Flight Efficiency

The different working methods in Baseline and Point Merge are clzarly visible on flown trijectories
during eak traffic. The use of radar vectoring and holdings is appa ent in Baseline wherea ; the flow
of traffi : was more order with.a contained and predefin :d dispersio | of trajectories with Poiit Merge.
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During »eak traffic, aircraft flew 2quivalent distance and time in ACC+APP. For June live trials, aircraft
flew more distance and time in ACC and le s distance nd time in PP. Delay vas moved fom TMA
to E-T 1A, but in total, aircraf: flew equivalent distance and time in ACC+ \PP. For N>jvember-
Decem er live trials, aircraft flew equivale it distance nd time in ACC and in APP. There was no
delay moved from TMA to E-TMA.

The anilysis of distance and time flown per level band and the analysis of mean descent profiles
shows tnat during peak traffic, aircraft were maintained | nger at hig ier level wit | Point Merga2.

4.2.1.1.4 Flight Crew’s Opini n

General Pilots’ feedbacks were positives: t ie Point Merge procedure was easy to fly, the number of
radio ¢ Uls was reduced. The pilots appreciated when E-TMA conrollers gave to them thz time to
loose 01 the leg. Once arrived on the Point /erge syste n, it became predictive with a direct or time to
loose 01 the sequencing leg. As with radar rectoring, P)int Merge still allowed t > change th : order of
aircraft in the sequence.

There as no safety issue (no Air Safety Reports).

Howev r, flight fuel management during the end part of :he flight required changes from the pilots. As
the Poi it Merge procedure is coded in the FMS route, the fuel prediction and the calculated ETA were
wrong during all the flight because the aircr ift almost n wver flown thz2 leg and proceeded dirzct to the
Merge ‘oint.

4.2.2 Unexpected Beh wiours/ esults

Regarding the airlines, as the merge point procedure w i1s coded in the FMS route, the fuel jrediction
and the calculated ETA were wrong during all the flight because in nost cases the aircraft lid not fly
the arc and proceed direct to th - Merge Point.

Based )n Belgocontrol feed-ba k, as described in §4.4.2, the, PM design should avoid the )ossibility
to send traffic from same interface points to different leg ;i depending of the level.

4.3 onfidence in Results of Validati »n Exer ises

4.3.1 Quality of Validation Exercises Results
Both validation exercises unfold 2d as planned without major problems.

The analysis of the frequency occupancy has a go d quality. Indeed, deterioration could have
occurre] as it was a new proc2dure which could have required more talk between controllers and
pilots. This is even more conclusive that the frequency o:cupancy was lower than in Baseline.

Wind has an impact on the time flown by aircrafts. That's why time flown indicators should be
considered with caution. Distan e flown indicators are more comparable from a day to anoth .

For a s ime quantity of traffic, there is not same delay. The way that traffic comes into a sector is very
importat and make days difficult to compare.

4.3.2 Significance of Validation Exercis s Results

For November-December live trials, the f-equency o :cupancy has been analysed depending to
differen: values:

- depending to the number of flights in the sector,
- depending to the trajectory extension,
- depending to the number of flights with an i 1portant traj :ctory extension.

Those lifferent comparisons make the result significant. Furthermor 3, confidence intervals have been
calculatad and confirm the resul..
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There i i no absolute Baseline because traffic, wind and weather co 1ditions are always quite different
and even more than expected in the VALP.

To analyse the respect of the initial AMAN sequenc d time and the distance and time flown in
ACC+A>P, some statistical tests have bee | performed as measurements on e ich day in Jine (only
for the nalysis of the respect of the initial AMAN seque iced time) and in November and December.

No statistical test was performe | from the questionnaire ;.

As to tie operational significance, there was full rep -esentativeness of both validation :xercises
performed as live trials.

4.3.3 Consistency of Validation Exercis 's Results vs RTS

This section will discuss consistency of live trials measurements versus trends measur :d during
prototy ing/RTS sessions at EEC.

Live trials results confirmed trenis measured during prototype/RTS sessions at EEC:
- Positive feedback for w irkload and >ccupancy f equency for both live tri s and RTS.
- All other results were equivalent to Baseline for both live trials and RTS.

Regarding traffic, RTS and live trials were complementary:

- During RTS, sector TE had high traffic so we measured the impact of Point Merge on an
congested sector;

- During live trials, LFPG airport was congested so aircrafts were seque 1ced and h i«d AMAN
delay in ACC.

)
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4.4 Hther Results
4.4.1 MUAC Results
4.4.1.1Introduction

MUAC ctively participated in the preparation and conduct of the Poit Merge trial.

Letter of Agreement (LoA) negotiations took place, lea ling to an ajreed temporary LoA s)ecifically
describing the procedures regarding the Merge Point S stem. An internal safety case was canducted
at MUAC. A Preparatory Real Time Simulation was con jucted at M astricht UAC in Novem er 2011.
Briefings to controllers were giv 'n before the start of the trial.

Worklo «d and flight-profile measurements were conducted durinj the trial and, for comparison
purpos s, during three Saturdiys outside the trial. Questionnaires were filled by controllers and
analysed.

The following paragraphs descr be the findigs after th  trial with some figures and analyses as well
as the verall opinion and feelings of the co trollers involved in Maastricht. In or Jer to ensur 2 a better
understanding of these findings the relevant traffic streams and Letter of Agreement const aints are
first explained.

4.4.1.2Description of the Mer e Point interface

Maastri :ht UAC is feeding traffic towards th ' Paris airpo ts from the 1ortheast and from the north.

The trffic from the northeast
crosses the DIK traffic hotspot
over Lixembourg and is then
transfer-ed to Paris ACC over

TOLVU at FL310 maximum. This \/-
transfer condition remained
unalter d during the Live Trial. NLEM,
The triffic from the north is MOPIL ,

normall/ transferred to Pais
towards MOPIL, descending to

FL250. In case of simultaneo is //\
arrivals, MUAC can also use y 5
FL260 and FL270 as transfer O 4
levels. The traffic is handed over f 4

to Pari; ACC at the red dottd R ___<

line on the picture. This line is

situated 10 NM south of tie

UM150 ATS Route, which holds a

busy west to east traffic flow.

During the trial, the transfer c)nditions were changed, and MUAZ had to deliver the traffic over
NILEM at FL250 maximum (or -L260, after coordination, in case o’ two simult (neous arrivals). This
more stringent transfer constraint was nec 'ssary to ensure the vertical separa:ion betwee the two
opposit » outer arcs. As a res It, MUAC controllers had to descent the Pari; arrivals e rlier (the
distanc : between MOPIL and IILEM is 8. 15 NM). Moreover, the crossing with the busy eastbound
flow be :ame more complicated. This crossing, which is a major w rrkload factor, is illustrated in the
picture below. This picture, based on SAAV data from the 29" of June 2012, clearly indicates the
interaction between the Paris rrivals from the north, with the extremely dense eastbound flow (in
blue) a d to a lesser extends the westbound flow (in gre 2n).
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851
852
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ss4 4.4.1.3Traffic load

855

856  The traffic level worked during t 1e 4 Saturdays was very low. As a comparison there were 1253 flights
857 in the Brussels WEST and EAST sectors 01 the 08/12 (last PM trial day) of w iich 288 fro 1 west to
858  east (main flow) where as on 2 1/06 , 2050 flights were :ounted and 438 from w2st to east. T'he table
859 below contains relevant traffic load numbers, as derived from SAAM data (m1 fil s)

860

Eastbound | Destination
Total transits
via MUAC flow via LFPG via
MUAC MUAC
Brussels
Sectors Brussels | Brussels
2012 Sectors Sectors |Remarks
29-Jun 2050 438 152 Busiest day in 2012 (Friday)
21-Jul 1833 381 142 4th busiest Saturday in summer 2012
03-Nov 1478 344 114 Comparison day 1
10-Nov 1330 289 118 Comparison day 2
17-Nov 1201 241 127 Trial Day 1
24-Nov 1254 253 115 Trial Day 2
01-Dec 1258 291 126 Trial Day 3
861 08-Dec 1253 288 130 Trial Day 4
862
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a
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1000 17-Nov; 1277 | 24-Nov; 1254 | 01-Dec; 1258 | 08-Dec; 1253

Total daily flights in MUAC Brussels Sectors

2
(=]

1
Summer versus trial load

This lo 1 level of traffic questions the evalu tion of the impact of the Point Merge and the associated
constraints due to its specific design and position on the MUAC sectors.

4.4.1.4Effect on flight profile

Taking into account the more stringent traasfer condition (as described abov @) the flight profile of
traffic via NILEM (Merge Point Live Trial) was compared to Non-Point Merge op rrations (i.e. traffic via
MOPIL). Following days were taken as baseline for comparison: 03 Nov, 10 Nov and 15 Dec.

The live MUAC system records a radar derived 3D profile for each aircraft but only at various points
on the route. It does not record the vertical details betwzen points (unless the A/C turns) to keep the
storage requirements manageaole. An alg rithm is us d later to derive the vertical profile between
two poiits. Next this derived v rtical profile is examined to determine where the aircraft d :scended
below flight level 300. The final itep is to calculate the distance from this point to NILEM in the case of
the trial s or MOPIL for the base ines. This process should return a result accurate to 1/30nm laterally
and 20 ft vertically.

As sho vn in the graph below, t e traffic wit 1 destination LFPG crossed FL300 on average 13,48 NM
North o " MOPIL (Non Merge Point) and 16,35 NM North of NILEM (Merge Point).

O
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18.00 ;

16.35

16.00 A

14.00 1 13:48

12.00 A

8.00

6.00

4.00 1

2.00 4

The mean distance(nm) from MOPIL/NILEM that aircraft descended below FL300

0.00 A

Baseline Mean Trial Mean

Taking into account the distanze from LFPG to MOPL and NIL M respecti 'ely, this m :ans that
during the Live Trial, the Paris arrival flow rom the North was descended some 12 NM earlier than
during ormal operations. This sas due tot e changed .0A constraints.

Average crossing of FL300 of Roint Meige

Traffic descending to LFPG

Non- Point Merge
" NILEM

MOPIL

m‘\@
N

LFPG

It is als ) expected, that this effect will be a igravated during summer traffic, when the crossing of the
eastbound flow will be further :omplicated by higher traffic loads. This might even necessitate an
even e rlier descend profile, possibly starting in the MUAC DECO sectors at more than 180 NM from
LFPG.
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4.4.1.5Controller Worxload

Besides the controllers’ feedback, a worklad measurzment was conducted (ISA measu ements).
Two Saturdays prior the Live Trial were use | as baselin : for comparison purpos s (03 and 1) Nov).

The ISA measurements were based on inputs that ATC )s were ask :d to do, every couple of minutes,
to give an indication of their perceived workload, where y 1 means ‘ery low workload, while 5 means
extrem ly high workload.

The av 'rage workload for both Baseline and

Trial days is situated between 1 and 2. There Baseline Trial
is a sligtly higher workload per :eived during  |Lux Low.CC 1.8029 1.5095
the baszline. This is due to the higher traffi:

loads on the baseline days (see table Lux Low.EC 1.8439 1.5783

above). This can be derived from the fat [West Low.CC 1.6522 1.7223

that the slight workload surplus is observed

in the Lux sectors (where n> change in West Low.EC 1.8281 1.6512

transfer condition was imposed), as well as
inthe 'est sectors.

Moreov 2r, the Coordinator Controllers (CC) of the West sectors recorded a slight workload increase
for the trial. This corresponds with controller feedback whereby it was stated that the Merge Point did
not have a positive workload effect and tha it did not r :duce the coordination r :quirements between
the involved sectors.

Overall, the reduced traffic levels, typically for wintertime, do not allow making reliable workload
assess nents. However, it is expected that the more sringent transfer conditi ins via NIL .M would
increas : the workload for the w st sectors i 1 MUAC during the busier summer p :riod.

4.4.1.6ATCO feedback

The feedback obtained from MUAC controllers that worked during tie Live Trial can be su nmarised
as follo vs:

4.4.1.51 Safety

Today’s safety levels were mai itained duri ig the trials. However thz2 traffic levels were not sufficient
to highlight any possible safety issue.

44.1.5.2 Workload

The de cent profile had to be lowered in t1e area of JILEM/IDO O to facilitate Point Merge. This
causes an increase in workload for the MUAC controllers. The descent has to be anticipat:d earlier
than to lay and would even in sxme cases 1eed to be iitiated by our upstream sector. Mor 2over the
difficult ' to descend this inbound stream is increased 1y the crossing with a high density vest-east
stream. The handling of several LFPG arrivals did not appear to create extra workload than t day.

4.4.1.5.3 Other rema ks

It was also found that the size and the format of the CB VV was forcing our controllers to rerute slow
climbin | traffic departing Duss:ldorf TMA via CIV or IDOSA , creating extra workload and extra
mileage .The turns onto the ar:s should also be investigated to ensure no unexpected e irly turns
before the CBWV .Finally the handling of LFPG arrivals via RAPOR vas felt identical to toda .
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4.4.1.7Partial conclusions (M JAC’s p :rspecti re)

The ov rall low traffic load during the trial does not allow MUAC to assess in a definite way t 1e impact
of the Point Merge on MUAC. However in a busy enviro iment the more stringent constraint in NILEM
and the loss of airspace with associated sith the creation of the CBWV create a workload issue.
These issues seem not to be r:lated to the point merge concept itself but to its height an | location
(i.e. at the border of 4 different ANSPs), wich interfer :s with othe - traffic flows in the neighbouring
upstrean centres.

In sum 1ary:
= Low traffic numbers during the trial (compared t - summer traffic);

= Transfer conditions betveen MUA @ and Paris ACC had to be adapted to the Me-ge Point
System;

= The flight profile of traffic to Paris vas lower than normal (passing FL300 approxi 1ately 12
NM earlier;

= The earlier descend co 1plicates the crossing with other streams in MUAC's airspac , and will
add to the workload of t e upstream controllers (especially in busy summer traffic);

= The airspace structure was also adapted du‘ing the trial, with the implementaion of a
temporary volume of airspace in the Brussels FIR/UIR that was all cated to Paris ACC
(referred to as “CBWV");

= Certain flights (i.e. other than Paris arrivals) in the Brussels FIR/UIR had to be re-routed in
order to avoid the CBW /;

= There were no noticeadle differences with regard to the coordination procedures between
Paris ACC and Maastricht UAC.

Based on the live trial, together with th : earlier Real Time Sinulation that was con lucted in
Maastri :ht UAC in November 2011, following recommendations can 2e made:

= The design of Point Merge systems for any airport, or group of airorts, must take into
account the effects on the overall network and on the impact on upstream flows of traffic,
taking into account high traffic demand.

= The availability of AMA | data in upstream centr2s and sectors can greatly enhance any Point
Merge System.

4.4.2 Belgocontrol Results

The Belgocontrol results have been extracted from Belg ycontrol rep )t [20]. Please refer to this report
for mor : details.

Belgoc ntrol conclusions are as follows:

= During the 4 Saturdays of these P VS trials, the traffic load is not de ‘med high enough to
evaluate the impacts. Additionally t vo Saturdays (17/11 and 01/12) wer 2 ‘hindered’ by LFPG
flow restrictions and on the last Saturday, holdi 1\g procedures were initiated by the \pproach
unit of LFPG.

= In the live trial, only during the ‘pea < periods’ of LFPG, traffic proceeded on the legs, thus on
an average, PMS was used 1Hr in the morning session and 1Hr in t e afternoon session,
resulting in reserving this CBWV1/2 from 06.00Z till 18.00Z for only 2Hrs effective us 2.

= In low peak periods, direct routes w :re requested by Paris ACC. Contrarily to the ag-eements
to have all traffic fly standard (as flight planned) during PMS, this caused not only idditional
workload but also confusion.

= The current practice du ing Saturdays is to provide directs t) traffic inbound LFPG (.e. traffic
on UM617 is vectored direct avoiding SISGA). Thus, traffic situation changes whereby an
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additional ‘Hot Spot’ is created with the merge of routes UM150, UZ319 and 'M617 at
SISGA.

= CBWV1 and CBWV2 create additional workload and impac: the flight e ficiency as Jleparting
EBCI traffic needs to be either levelled off or vectored outside the CB 'V limits. Ad litionally,
departing ‘heavy’ traffic from EDDL and EDDK normally on direct route t » KOVIN ha . difficulty
to achieve the level coistraint (above FL285) in order not to enter CBWV. Theref)ire some
flights are rerouted through LNO.

= The described procedures (in Temporary LoA fo- the Live Trial) need to be revisited.

Belgoc ntrol recommendations ire as follows:

= This point merge syste 1is designed cross bordzr, the diffic ilty to estimate whether ‘he traffic
proceeds on the PMS legs (high jeak) or on direct route (low peak) is very hign as this
information is not available to the Brussels cont-ollers (e.g. »ossibility e :ists that LF °G has a
peak arrival in the West whereby traffic arriviig via Brussels sectors need to e iter PMS
without any obvious rz2asons to the traffic ituation in TE/AP sector). Therefire, it is
recommended to design the start o° the legs p iints inside the same ar 2a of responsibility of
the ‘PMS handler’.

= ‘Cross border PMS’ h s only benzfits during peak arrival periods for LFPG. In order to
measure, test and inve stigate the effects (switch over from normal ops to PMS op 1), a RTS
has to be organized including all co icerned AN Ps with measured sectors.

= PMS procedures shoul | be implemented at the time they re necessary and not during the
whole day.

The design of PM in the MOPIL area introduces the following routing for LFPG iabounds:
UY50: JELOM — DELUL from F_225 to FL265

UY63: IILEM — DELUL from FL225 to FL265

UY64: JELOM — MAPOV from :L195 to FL 25

UY68: IILEM — MAPOQV from F .195 to FL225

Y67: ID ODKO —MAPOQV below FL195

It means that the same exit points DELOM or NILEM c in lead to two different M legs dep2nding of
the level of the last filed flight plan. Since the RFL is often modifie 1 during the flight it was then not
guarantzed during the live trial that the initial FPL lev | was going to be maintained at th2 time of
transfer between Brussels ACC and PARIS ACC.

A modified level could lead to two consequences:

= A wrong automatic daa exchange (e.g. an ACT is send on the CO ’® DELUL because of
current FL240 although the STAR o ' the filed flight plan is vi 1t MAPOV).

= The pilot not disposing >f the corre t STAR according to his new level (e.g. an initial RFL via
DELOM at FL220 means the pilot is provided with the STAR via MAPOV although if FL240 is
requested en route, that flight should go via J)ELUL, a routing not available in the FMS).

This design is leading to confusions for pilots and for AT ZOs.

In order to limit confusion and to make sure pilots could follow the P RNAV routing of their F IS, it was
decided that Paris ACC would send traffic following the STAR whatever the le rel of transf:r, hence
not res iecting the leg levels prescribed by t 1e PM desig1.

The CBWV2 was then lowered to FL195 (instead of te initial FL225) to allo v Paris AC : to send
traffic b 2low the normal leg levels via DELU _, this leadin] to climb constraints for EBCI depa tures.

O
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5 Conclusions and reco 1mend itions

As bot | Live Trials were dependent and their results were based on the same KPAs, a global
conclus on could be reached: cinclusions and recomm 2ndations are presented for both tri Us in this
part.
5.1 ‘onclusions
Three | wels of conclusions have been drawn and prese 1ted in this chapter:
= Concept generic conclusions: Conclusions on th2 concept of Point Merge in E-TMA
= Local live trials application specific aspects: Co iclusions on the specific local implementation
of the Point Merge concept in the P iris ACC
= Integration of the conczpt in the network: Coiclusions on the integr ation of Poiit Merge
Structures in the Paris ACC cont :xt and local implementation impa t on adjacent ACCs
(MUAC and Belgocontr ).
5.1.1 Concept Generic aspects
The ex rcise was run with:
= No additional ATFCM restrictions d Je to the live trials.
= No additional requirements for airspace users (aircraft equipment or pilot training)
The co clusions on the Concept in E-TMA (Paris ACC) 1re as follows:
= The objective of Point /Aerge in high density environment and complex E-TMA sectors is to
replace radar vectoring by a more efficient traffic synchronisation m :chanism in order to
provide a simpler technique, with le 5s communi :ation workload, more understandable, easier
to collectively predict t-affic. Live trials demonstrate that this concept objective 1as been
reached.
= The overall impact on workload
= The concept would allow a safe increas @ of capacity;
= The frequency workload decreases.
= The overall impact on safety is posi:ive:
= E-TMA controll rs felt a higher level of safety with the Merge Point
= Simplification of controller’s tasks, reduction in radio communications and workload
= More orderly flow of traffic ith a better riew of arrival sequence
= No air safety re)ort was received from airlines
= The overall impact on p edictability is positive fo* ATCO:
= In E-TMA, controllers felt m yre predicta iility of horizontal trajectories and more
efficient time pr :dictability as they can b2 determined in advance with reduction of
workload. They felt an easier adherence to AMAN d :lay and better monitoring and
controlling of delivery conditions to APP.
= Positive general pilots’ f2ed back
= The concept facilitates he optimisation of the sequence pr)viding more capability to adhere
to the AMAN sequence and particular to adapt t» any chang :.
= There is no issue repirted when the transfe point is far enough from the enty of the
sequencing leg. If not, tiere may b ' issue in terms of respect of vertical separation and early
sequencing.
= The two PM Structures design in E-TMA are gloally satisfa tory:
e Numbe ' of legs (tw 1 or three)
e \Waypoints defined 1s fly-by
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e Levels lefined ont e legs, comoatible with constraints at IAF
¢ Routes for other airports in the "MA located on the outer sides of the legs

= Fuel management issu ! in terms of predictability, the impl:mentation of the Point Merge in
the FMS implied fuelling and ETA estimation issues as the ‘stimation is based on t 1e full leg
whereas 90% of flights had Direct-T 3. Pilots whi:h were delivered a DCT accelerate cased on
the ETA estimation which is not correct.

= In terms of flight efficiency:

= Fuelis equivalent
=  Flight duration i equivalent
= Distance flown in E-TMA (P aris ACC) e |uivalent

» These results have been measured:
= By airspace users (in Paris AC in June Tri is)
= By trial jerformanc 's: The traje :tory extensions flown with the Point Merge
are in the standard interval of d .ily trajector extensions in Paris ACC. There
is no si |nificant improvement or degradation, which is ¢ nforming to the
concept of Point Merge in E-TMA.

5.1.2 Local live trials aasplicatio 1 specifi: aspect .
There are two different conclusions dependi1g on localisation and design of Point Merge:
= North West : Smooth integration be :ause no im act on interfaces

= The logic of construction of the North W :stern Point Merge structure is as followed:

e The de iign consisted in only tw) sequencin § legs, located at 35 and 40NM
from th : Merge Poi it KOLIV.

e The de iign was chosen to opti iise the airspace available (airspace
delegat>d to Londo 1 10NM furt ier north-we st of the legs).

e The vertical constraints on the | :gs were co npatible wit | both standard entry
conditions (no LoA change between London ACC and P aris ACC or between
Paris A ZC and Brest ACC) and standard delivery conditions at KOLIV, to
CDG A°P.

e The interference with another fl w, slow climbing London departures to the
south-west couldn’t be completely avoided as their route crosses the
sequen:ing legs.

= North East :

= The logic of construction of the North Eastern Point Jerge structure is as followed:
e The Point Merge structure inclu led two mai 1 sequencing legs located at 45
and 50NM from the Merge Point DEVIM. Th levels to be assigned on the
legs were defined a:cording to standard descent profile to reach th: levels
defined at DEVIM (i1terface bet veen Paris ACC and CDG APP).
e A bidirectional third leg was positioned at 40NM from DEVIM for traffic
cruising at lower levels than the ones define 1 on the two other legs.
= For the exercis , to evaluate a higher and larger sequencing leg of PM structure in
order to provide the required capacity a 1d better flig 1t efficiency, PM was de signed
and positioned :lose to and partly in the Belgian airspace, interfering with other flows
of traffic. This p ‘oximity resulted in an in:rease in co nplexity for 3russels ACC and
MUAC to achie 'e the more stringent tra 1sfer conditions that wer 2 necessary to
ensure that arri 'ing flights e qter the PM system at th2 correct level.

=  With interfaces modified, the trials were globally positive. Howev 2r increased
coordination was needed. It will be all th2 more true with higher period traffic (summer
traffic).

O
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5.1.3 Integration of the Concept in the n 2twork
In term : of integration of the concept in the network, conclusions are as follows:
= Workload:

= MUAC:
=  Worklo \d with regards to seque1cing of traffic did not change during the live
trials compared to normal operations.

= Increas: of workloai to avoid the CBWV2

= Increas2d workload to achieve t1e ParissMUAC LOA constraints in f rce
during tne live trials, taking into account the crossing of Paris arrivals with
other b 1sy streams (e.g. KOK-DIK), this will be aggravated in busy simmer
time.

= Belgocontrol:
=  Even with low traffic, there was in increase in coordination.

= Negative impact of the CBWV ( :BCI’ departures/Re-rou iing traffic E JDL —
EDDK departures).

= Hot spot SISGA (additional crossing of flows)
= Safety

=  From MUAC:
= No safety issue experienced du ing the trials taking into account that these
experie 1ces occurred during re luced traffic in area of responsibility of MUAC
(winter raffic and 0 ly Saturdays). No conclusions can be drawn wit 1 regards
to week days’ situations or sum ner traffic.

= Belgocontrol:
= No safety concern was noted. However if traffic level wa s higher, po isibly
safety i ssues might occur.

= Predictability:

= Recommendatiin for upstream sectors (from MUAC & Belgocontrol): AMAN data
should be transmitted to upstream sectors in order to provide earlier visibility in the
Point Merge co 1text.

= MUAC:
= No chage was experienced with regards to predictability from MUA Z point
of view; MUAC received occasi nal request ; from Paris ACC regarding
sequen:ing similar to situations without Pon Merge. In this respect, it should
be noted that MUAC does not dispose of AMAN data from Paris airport.

= Belgocontrol:
= Belgocontrol ATCO felt a decre sed predict bility due to little anticipation of
Paris requests (e.g. Direct Traffic to DEVIM).

5.2 lecommendations

5.2.1 Airspace users’ fzed-bac and rec  mmend itions

Airspac2 users’ consider that i 1 terms of Point Merge design, the Point Merge structure should be
easily i tegrated into the existing network so as to have 10 impact in flight preparation

Airspac 2 users’ positive feedba k on execution of life tri Is:
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They appreciat to be invol ‘ed in this praject. They appreciate that the ANS * take
into account their Users poi 1t of view int> consideration.

No additional requirement f ir aircrews or aircraft eq ipment.

They appreciat that ATCO ; gave to th ir Pilots the time to loose on the arc
(information not given durin jy the actual situation).

Pilots appreciat 2 the decrease in fatigue and worklo \d due to the reduction of radio
calls.

Integration wit 1 AMAN: this method allows for an efficient and early managzament of
arrival constraints (time to b 2 absorbed »n the leg d rring peaks of arrival trafiic)
thanks to close coordination between P iris ACC an CDG APP.

As with radar v ctoring, Me ge Point do :s not lose t e ability to change the rder of
aircrafts in the sequence.

Airspac 2 users’ identified risk to keep in mind on executian of life trials:

They could be iwolved earlier, since the beginning of the Design.

Possible extra f 1el (fuel carried) and perhaps loss of payload and wrong ET .
(Estimate Time of Arrival)

Risk of invalidity of flight plais: STAR P)int Merge into force only on certain time slots
= They ask for H24 v lidity and during complete AIRAC cycle.
Extra work at the dispatcher generated )y the evaluation (~0,5 Mho per day of
evaluation)
= They ask for an H24 validity and during comolete AIRAC cycle
= Review the procedure so that feading airways are not specific for liv : trial, but
the pro :edures Mer Je Point easily integrated into the existing netwo k (done
for the 'nd set of Live Trial in N)v./Dec.).

Risk to flight safety: not selecting the rigit STAR by he Pilot
= They ask for an H24 validity and during comolete AIRAC cycle
= Communicate to th : Pilot the S "AR into force as early as possible
= Review the naming conventions of points in the procedu ‘e Merge Point.

They believe th it if this Merge Point seems appropriate for Paris ACC, it ma ' not be
the case for oth 2r environm 2nt with less strong density convergent flows. “One size
doesn't fit all”.

5.2.2 Recommendatio is for the airspac : design >f Point JVlergein E-

TMA

The following recommendations have been draft with all partners in the course of a dedicated VALR

worksh p.

5.2.2.1Recommendations on Point M rge Design in E-TMA

The ma n recommendations on 2oint Merge design in E-TMA are as follows:

founding members

The transfer point should be far enough (depending on local con ditions) from the
entry of the seqJencing leg in order to t ke into account vertical constraints nd early
sequencing needs. Particul ir attention should be paid to the definition of the distance
between the trasfer point and the entry to the PM. It is all the m ore sensitiv  for
complex local oerations.
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= Additionally to t1e standard design principles, the following elements have been

identifi

5.2.2.2Recomm

Recom nendations dra

ed:
Leg positions could be higher than flight profiles (up to 1 )00 feet higher)
Legs can be entered from any point
In order to improve legibility, points of a leg vould be specified as a nix of
charact2r and number (e.g., Pt1, Pt2, etc.)
To avoil crossing fl 'ws as muc as possible interfering with sequen :ing legs

endations for the airs race users

wn for airspace users are as follo vs:

= To handle the issue related to possible :xtra fuel (fuel carried) and perhaps I>ss of
payload and wr )ng ETA (Estimate Time of Arrival), the airspace users recommend:
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Pro jramme co-finance

To work on this issue at a regul tory/legislation level.

ANSP could provid : regularly statistics per time of arrival of estimated time to
fly the last 2700Nm.

Apply the minimum speed acco ding to the characteristics of the aircraft on
standby arcs to minimize fuel consumption (speed on the arc, 260kt, should
be considered more like an exc :ption than the common). ATCOs shuld be
able, ta:tically, to a ljust an eco omically sp2ed (210-24 Jkt).

)

Avenue de Cortenbergh 100 | B- 1000 Bruxelles | www.sesarju.eu 50 of 166
EUROCONTROL E

AKING, 2011. Created by DSNA for the S =SAR Joint Undertaking within the frame of the SESAR
d by the EU and EUROCO NTROL. Reprint with approval of publisher and the source praperly
acknowledged.



1260

1261
1262

1263
1264

1265
1266

1267

1268
1269

1270

1271
1272

1273
1274
1275

1276
1277

1278
1279

1280

1281
1282
1283

1284
1285

1286
1287
1288
1289
1290

1291

Project ID 05.06.07
D45 - Step 1 AMAN + Point Merge Validation Report Edition: 00.00.04

6 Vilidation Exer :ises reports

This ch apter provides the validation exercise report for the live trials performed in 2012 at Paris ACC
for the ‘alidation of the concept of STEP 1 MAN + Point Merge (Exzrcise 427 of project 05.)6.07).

As defined in the validation pla [15] two different sub- :xercises have been identified corresponding
to the two trials sessions perfor 1ed:

e In June 2012: 6 days from Monday 18" June to 3aturday 23" June.
e In November / Decemb 'r 2012: 4 Saturdays fro n 17" Nov. t> 8" Dec.

6.1 'alidation EXE-05.06.07-VP-427 - June 2012 trials

This section reports the main esults derived from the EXE-05.06.07-VP-427 conducted >y DSNA
from th : 18" to 23 of June 2012.

6.1.1 Exercise Scope

EXE-05.06.07-VP-427 is a V3 e<ercise that addresses t 1e use of the Point Merge + AMAN in E-TMA
as detailed in the Initial OSED [16].

The PHint Merge is a systemised method for sequencing arrival flows developed by the
EURO ONTROL Experimental Centre. It is designed to replace radar vectoring. Sequzncing is
achieved with a “direct-to” instruction to the merge point at the appropriate time.

Legs are used to delay aircraft when necessary. To de -conflict simultaneous arrivals upstr :am each
leg, AT > may use different levels on the leg and/or instr ict a direct to a point of it.

Figure 9: Example of Point Merge vith two sequencing legs

The Point Merge with AMAN integration illows for a\ efficient and early management of arrival
constraints (time to be absorbed on the le y during pe iks of arrival traffic). It relies on A :C / APP
close ¢ ordination [17].

EXE-05.06.07-VP-427 live trials planned to assess the use of the Point Merge + AMAN are lescribed
in the Point Merge + AMAN Valiiation Plan [15].

The ex rcise performed in June 2012 corresponds to th : first live trial session aiming at assessing the
implem :ntation of the E-TMA P>int Merge ystem for North West traffic to Paris CDG. June exercise
addressed the evaluation in re Il traffic conditions of o ie E-TMA Point Merge system for Northwest
arrivals of the CDG airport, coupled to the ise of the MAESTRO AMAN in DSNA Paris-ACC and at
the app "oach of the Paris CDG Airport, being fed from L )ndon ACC ind Brest ACC.

It is worth noting that this project is called "PANAM" internally at DSNA.
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1292 6.1.1.1STAR procedu-e

1293  The fig ire below is the Paris C )G North W 2stern STAR procedure which has been publishzd in AIP
1294  and used during Point Merge Trials.

PARIS CHARLES DE GAULLE
STAR RNAV (GNSS - DME/DME) Réacteurs et Hélices / Jets and Propellers
RWY 26L - 26R - 27L - 27R (5W)

BADEV - NAKIV
(Protégés pour / Protected for CAT A, B, C, D) IAF : MOPAR
ATIS DE GAULLE 128225(FR) - 127.125(EN)
VAR 1°W (10)
s0*
r.

HLDG DIEPPE

HAUTE/HIGHT BASS

49553 14N 001°10°143F

FL 150240 070/140

RAP178° RAP 178° Droite/Ri
1 min 30 [AS 265 | mig [AS

joinse de 'atvents DPE wer instruction ATC, fir gui RADAR.
gl’l!lmmlmiwim.upﬂ Rwdn?l'-r

HLDG ROUEN
HAUTEMIGHT
49°2T56IN _001°1
FL 150/190
RAP 172° Gauche/Left
| min 30 [AS 240Kt

uwkrmn_wqmﬂumnm
ROU HLDO on ATC instraction, expect vecloning

00Z* | 00

HLDG MOPAR

1295 1 min IAS 230Kt
1296 Fijure 10: Paris CDG No 'th Western STAR (incl. Point Merge) Procedure facing ‘est
1297
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PARIS CHARLES DE GAULLE
STAR RNAV (GNSS - DME/DME) Réacteurs et Hélices / Jets and Propellers
RWY 08L - 08R - 09L - 09R (SE)
BADEYV - NAKIV
(Protégés pour / Protected for CAT A, B, C, D) IAF : MOPAR

ATIS DE GAULLE 128225(FR) - 127.125(EN)

\ VAR 1°W (10)

8%
L
E
!

P
_B&_
g
H

/ TAS max
. 260kt \ HLDG DIEPPE
HAUTE/HIGHT BASSE/LOW
% L 49°5531LAN 001°10'14.38
' 3 BT | e A
LY -4 i | 4 i
1 min 30 IAS 265 1 mij IAS 230K!
. i * B de M'attente OPE sor irstructon guidage RADAR,
WE 115, Dguwunmnu:umm uunuin;
/—-—* -
ey JAS max
< @ 260t
NOL VO
ﬁ 4@ HLDG ROUEN
HAUTEMIGHT BASSELOW
] NEPIG 49°2T56.3N_001°14'50.3E
dﬁ o W FL 150/190 FL 070/140
¥ RAP 172° Gauche/Left RAP 172° Guuche/Left
(5 \ 1 min 30 IAS 240K1 1 min IAS 230Kt
L]

NEDAD e = Fatvote KOU e st puilnge RADAR.
_ K S | PR
L.':- X
=~ ¢ v
"&5 ARR ROUE i

;ﬂ\
NA KV

IAS max
260kt

Figure 11: Paris CDG North Western STAR (incl. Point Mer ye) Procedure facing East

The outer STAR BADEV was defin d with a maximum level FL220 while the inner STAR NAKIV was defined with
a maximum level FL230. The vertical separation between the two trajectori 's was maintained by the controllers.
They were assigning the levels F 200/210/220 (outer) and -=L230/240 (inner) on the legs, depending on the
traffic lo 1d. In a standard situation (one flight on 2ach leg), the levels assignzd are preferably FL220 o | the outer
leg and -L230 on the inner leg. Other levels wer - used in case of simultane )us arrivals.

6.1.2 Conduct of Valid ition Ex rcise
6.1.2.1Exercise Preparation

6.1.2.1.1  Preparatory activities
The foll o wing main preparatory activities we ‘e carried out:
e Paris ACC Safety Cas .
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e Paris ATCOT

o Definit

©O ©0O O O o

ATCO

raining:
ion of PANAM Training Needs & )Jbjectives

Editing PANAM Training bo klet
Instructor Training
Theory training

Two sessions 0’ main training

PANAM raining certificate delive ‘able

0 Optional procedure simulati yn reminder

e Publication and Communication

0 ATM procedure (AIS public tion announcing the live trials to airli 1es).

o ATCp

rocedure (Letter of A reements, .TC Ops instructions).

e |Information and communication

o Large

information has be :n achieve | to airlines, ATCO, FABEC, CD 1@CDG,

SESAR community.

o Common Pilots/ATCOs communication.

e Achieving tec
e Paris ACC

©O O O O

hnical & system implementatio 1

Prepare and deliver ATC data (RDPS + FDPS + Other systems)
Test ATC data retween LFFF/LFRR (P ris ACC/Brest ACC)

Test ATC data retween LFFF/EGLL (Paris ACC/ London Heath "ow)
Validation with ZFMU

o0 Control Quality: MISO procedure before operational use

e Airlines
o Testo
o]
o]
o Point
feasibi

n FMS data base.

Addition of new routes for internal data 1ase.

Change of chart for Pilots.

Merge cncept tested before Live Trial on Flight simulator to val date the
lity, espe ially with hi jh altitude strong tail wind.

e Performance Working Group

0 Trajectory base 1 indicators Jefinition

o Vocal communi:ations based indicators definition

o Available data i ientification

0 Reference traje :tories mod lling and co nparison

e Questionnaires

o The g

uestionnaires (questionnaire LFFF, LFPG, Pilot) have been adapt:d to the

exercise of the Northwest (with a complementary question in the pilot que itionnaire
on extra fuel for extra plann :d route).

6.1.2.1.2 Oper
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The platform used for the live trials was Paris ACC op ‘rational plaform consisting mainly in a flight
data processing system (STPV v.25), a visualization tool (OD3 v.6), and Paris Area AMAN
(MAES RO France v.14).

The de icription of the operational environm2nt that follows is extracted from EUROCONTR JL report
[19] and adapted where modifications have been made for the live trials.

In the :-TMA (i.e. Paris ACC), the Paris terminal sectr TP, in the North West was mannad by an
executi 'e controller assisted by a planning controller. Tie TP sector has two or three delivery points
(Initial \pproach Fixes) depending on the r inway confi juration: M 'PAR, MATID in Easterly runway
configu ation, plus MOBRO in Vesterly run nvay configu -ation. All arrival aircraft have to be delivered
over th)se waypoints at 250kt : (or 280kts at MOPAR), 8NM spacing (+AMA \ constraints) and at
specific delivery FLs (see Table 11). TP also handles ov 2rflights.

TP (ACC NW)
Easterly Westerly

- MOPAR - MOPAR :

- PG FL100 - PG-Jets FL120

- PB/PC/PT FL70 - PB/PC/PT FL70
- MATID - MOBRO

- OB FL70 - PG-Prop./PB FL70

+ MATID
- OB FL70

Table 11: E-TMA NW: deli ery FLs ov r IAF acco 'ding to destination air oort and ruway
configuration (fr m [19])

In the MA (i.e. Paris CDG), C)JG North a rival positios handle L PG arrivals to the Nort1 runway
and as sociated airports (LFPB, LFOB; LFPT and LF ’C arrivals from East and South-East). The
APP/N Hositions are:

e SEQ

0 Sequencing and metering CDG and Le Bourget arrival flights; distributing the arrival
traffic on CDG runways (i.e. handling the AMAN to optimise the sequence on the
runways).

e COOR-INI

0 Ensuring the coordination sith TP and TE for the arrivals delivery, and betwveen the
INI and the ITM.

e INI/N

0 Receiving traffi - from ACC and initiating the arrival sequence to LFPG Nort1 runway
prior transfer to ITM/N.

o Controlling North-Eastern and North-Western arrivals to LFPO/P V/PN prior t ansfer to
Orly APP.

e ITM/N

o0 Finalising the s :quence to LFPG North unway prior transfer to the tower.

The “P iint Merge” design in the North-Wes , developed by DSNA and refined/validated through real-
time prtotyping sessions carried out with the support of EUROCONTROL, was composed on two
elemen s: a “large” Point Merge for the mai 1 arrival flow (LFPG) and segregated routes on both sides
leading to each specific IAF for the other arrival flows (L ‘OB, LFPB, LFPC, LFPT).

e The “large” Point Merge composed of two sequ :ncing legs centred on KOLIV at a distance of
35 and 40NM (see ‘igure 12). Typical levzls assigned by controllers on legs were
FL200/210/220 (outer) and FL230/240 (inner) vith the option to have flights on each of the
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legs at cruising level b :low FL195 (approximately 0,3% of the traffic). The legs were up to
40NM long (delay absorption considerations).

e Routes for other arrival flows werz defined th vertical constraints (FLO90 or FL110 at
PITAV) depending on the runways configuration.

The ov rflight routes remained unchanged compared to today’s situation.

XAMAB x .
ABNUR
SITET .
KESAX
* A
NEVIL b SN
Iy
Lo /Z‘DPE a NITAR
QPALE
a FIREG
VEULE £ SOPOL
NOLVO
o fimex
Soml
EPIG VEPET
TRAT
NEMED
NEDAD
MATID
OTRO
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Figure 12: Point Merg 2 in E-TMA TP sector (lorth-West)

Sector oles and responsibilitie ; for TP se tor remainel unchange i, TP essentially perfor ning pre-
sequen:ing of North West arri als (from Brest and Lodon ACC) 0 Paris Approach, and handling
also a f :w overflights.

The transfer conditions from TP to Paris Approach or from Brest and London ACC to TP were
unchan jed.

One objective of Point Merge in that partic llar case of that exercise and airspace is to absorb more
delay i1 E-TMA rather than in TMA. Tie AMAN lelay sharing strategy during Poiit Merge
experimentation was different from that in the baseline The AMAN 'MAESTRO) is usually et with a
maximum delay absorption capability of 5 minutes in A>P. During the Point Merge experi ientation,
the AM AN was set with a maximum delay of 2 minutes i | APP.

6.1.2.2Exercise exec tion

DSNA )erformed an implementation of the North West Point Merge during six days in June from
03:30 AM to 12:30 AM (UTC). Globally, the execution of the live trial went well.

Paris A ZC TP sector was open :d either as a standalon 2 sector or grouped with another se tor when
the traffic load was low. Usually in current ooerations, TP sector is grouped with another se tor, even
during eak traffic.

For the exercise, it has been de:ided to open the TP se :tor as a standalone sector whatever the level
of traffi , including during peak traffic, in order to focus on the new p ocedure only. Therefore, in order
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to obtai a Baseline for the analysis of controllers’ activity, the TP sector was opened as a standalone
sector during peak traffic the week before t 1e Point Merge experimentation. This sector configuration
was chsen for analysis only (measurement and comp rison of frequency occupancy) but was not a
prerequisite on the operational side.

Except STAR and the fact that the TP sector was ope 1ed as a standalone sector, no oth :r system
change has been planned; operations remained the same as usual.

The da 's’ schedule was as followvs:

Time Location Action

(UTC)

03:30 PARIS.CDG | Ne 'ATIS at CDG airport m :ntions Point Merge trials

04:00 PARIS.ACC | Paris ACC deputy Supervis r starts shift

04:00 PARIS.ACC | Paris ACC Supervisor coordinates the start of trials to NATS supervisor

04:00 PARIS.ACC | Paris ACC Supervisor coordinates the start of trials to Brest supervisor

04:00 PARIS.ACC | Paris ACC Supervisor coordinates the start of trials to CDG supervisor

04:10 PARIS.CDG | Opening AMAN SEQ position

04:15 PARIS.ACC | Team 1 starts sift

04:15 PARIS.ACC | Paris ACC deputy Supervis r & MP expert brief Team 1

04:25 PARIS.ACC | HP Z open

04:30 PARIS.ACC | Start of Live trials with Team 1

05:00 PARIS.ACC | TP ;ector open

06:45 PARIS.ACC | Team 2 taking over Team 1 (Team 2 starts shift)

07:30 PARIS.ACC | TP ;ector may be collapsed to form a sector operated with 2 controllers if
traffic is low

08:15 PARIS.ACC | Team 1 taking over Team 2

10:30 PARIS.ACC | Team 2 taking over Team 1 (end of shift for Team 1)

12:30 PARIS.ACC | Paris ACC supervisor will coordinate the end of trials to NATS supervisor

12:30 PARIS.ACC | Paris ACC supervisor will coordinate the end of trials to Brest su )ervisor

12:30 PARIS.ACC | Paris ACC supervisor will coordinate the end of trials to CDG supervisor

12:30 PARIS.ACC | AC : Supervisor & MP expert will do a check with APP ATCO & MP
exp:rt

12:30 PARIS.ACC | End of Point Merge Trials

12:30 PARIS.ACC | End of shift of T 2am 2 and Deputy Supe visor

Table 12: Point Merge days’ sched ile

The project team members wer : invited in t 1e Paris ACC control room during the hours of 0 )erations.
A contr )l position was opened displaying TP traffic durinj all the live trials opening hours.

A sho ' room, prepared to receive all the external >bservers or attendees, allowed to provide
explanations on the current control room op :rations without interfering.

The ex cution activities were as follows:

¢ Observation of the diffe ent tasks on the workin j-positions using the Point Merge and AMAN.
Five types of observers were present:

o The SJUx427 (member of 3JU 567 x4 7 exercise) observers having the t isk to log
all environment events for 1easurement.

o The DSNAx42 ' observers from DSN\, Point M rge Expert, having the task to
provide information for on- joing operation staff: one in Paris ACC and on: in Paris
CDG.

o The SJU-NSA (National Supervisory Au hority) observer for safety issues.

o The SJU-IVT (International Validation Team) observers for procedure alidation
process.

o Airlines representatives.
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e Controllers on duty during the sessions and pilots having flown to CDG through Paris TP
sector during the sessions were asked to fill in a questionnai-e.

6.1.2.2.1 Choice of Baseline

To analyse flight efficiency, Paris ACC cont ollers have established a baseline by choosing days with
typical traffic. To analyse contr llers’ activity, only the /eek before the experimentation was usable,
since it was the only week duing which the TP sect was opened as a st indalone sector (see
6.1.2.2), as it was during Point lerge.

The table below shows Baselin : and Point vlerge days, detailing if they were used for the analysis of
flight efiiciency and/or controllers’ activity ind detailing the LFPG runway con figuration of the day.
Each d iy of the Point Merge e perimentati>n has been used for the analysis of flight efficiancy and
controll :rs’ activity.

Saturday 26" May Baseli 1e Easterly Us:d

Monda 28" May Baseli 1e Westerly Us:d

Friday 1% June Baseli 1e Westerly Us:d

Tuesday 5" June Baseli 1e Easterly Us:d

Monda 11" June Baseli 1e Westerly Used
Tuesday 12" June Baseli 1e Westerly Us:d Used
Wedne day 13" June  Baseli ie Westerly Us:d Used
Thursd 1y 14" June Baseli 1e Easterly Us:d Used
Friday 15™ June Baseli 1e Westerly Us:d Used
Saturday 16" June Baseli 1e Westerly Us:d Used
Monda 18" June Point lerge Westerly Us:d Used
Tuesday 19™ June Point lerge Easterly Us:d Used
Wedne :day 20" June  Point lerge Easterly Us:d Used
Thursd 1y 21% June Point lerge Easterly Us:d Used
Friday 2" June Point lerge Westerly Us:d Used
Saturday 23" June Point lerge Westerly Us:d Used

Table 13: Baseline and P int Merge days

Note: In addition to these dates, Air France also used the following ines: 25 May, and 4, 8, J, 25, 29,
30 June.

founding members - 1‘ i Avenue de Corterbergh 100 | B- 1000 Bruxelles | www.sesarju.eu 58 of 166

Cumorun common  EUROCONTROL

©SESAR JOINT UNDERTAKING, 2011. Created by DSNA for the S =SAR Joint Undertaking within the frame of the SESAR
Pro jramme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the source properly
acknowledged.



1457
1458
1459
1460
1461
1462
1463
1464

1465

1466
1467

1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478

1479
1480
1481

It is wo th noting that to analys flight effici :ncy in APP+ACC, we have to take into conside ation the
LFPG runway configuration. Results of the analysis of flight efficiency will be detailed in tvo parts:
when t ie LFPG runway config iration is w :sterly and wvhen it is easterly. For this kind of analysis,
there will be 6 days in westerly Baseline, 3 Jays in wes erly Point Merge, 3 days in easterly Baseline
and 3 days in easterly Point Merge. For th : analysis o' distance ad time flow and vertical profile,
choice 1as been made to use the mean of each kind of lays (Baselie or Point Merge and wzasterly or
easterly), so the flight efficiency analysis will compare t1e mean of 5 westerly Baseline day ; with the
mean o’ 3 westerly Point Merge days.

For the analysis of controllers’ ctivity in the TP sector, the LFPG runway configuration is ¢ insidered
as havi 1g no impact.

6 Point Merge days will be com ared with 6 Baseline da /s.

The tab e below shows traffic levels in LFPG, TP and TE. This is actual traffic:

- From 06:00 to 07:30 AM (U rC):
= Throug sector TP
= Throug sector TP, LFPG arrivals via DPE (North)
= Throug sector TE
= LFPG arrivals

- During peak P2, the maximum number f LFPG arrivals in one hour:
= On the North runway
=  Onall rinway

There e some variations fro 1 a day to another and it is difficult to find a perfect Bas:line day
correspnding to each Point Merge day. However, all of Baseline days is similar to all of Point Merge
days. Tat's why the different a alysis performed used 1ean of those days.

O
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06:00 t> 07:30 Arrivals maximum in
Day conf;Rg\fjvr:\tion P via DPE Nortﬁne o
TP to LEPG TE LFPG RWY All RWY
26/05/2012 Easterly 34 22 32 96 34 69
28/05/2012 Westerly 33 16 29 95 36 76
01/06/2012 Westerly 28 18 26 94 36 73
05/06/2012 Easterly 22 13 31 93 36 72
11/06/2012 Westerly 29 15 35 97 33 68
12/06/2012 Westerly 30 16 30 96 35 75
13/06/2012 Westerly 27 14 31 94 35 75
14/06/2012 Easterly 23 11 37 89 32 70
15/06/2012 Westerly 27 14 32 95 36 75
16/06/2012 Westerly 32 15 28 98 30 67
18/06/2012 Westerly 25 14 32 94 35 75
19/06/2012 Easterly 30 15 36 93 32 70
20/06/2012 Easterly 24 15 30 95 35 72
21/06/2012 Easterly 32 13 30 94 33 70
22/06/2012 Westerly 26 10 32 98 34 70
23/06/2012 Westerly 33 15 33 99 34 73
1482 Table 14: Actual traffic for Baseline and Point Merge days

1483

1484 6.1.2.2.2 Data collection

1485 Data w re collected just after th : Point Merge experimentation:

1486 e questionnaires filled in by pilots and controllers,

1487 e processing of radar data (RDPS) of Paris ACC for Baseline days and Point Merge days
1488 (trajectories are beginning before legs of Point Merge and ending on LFPG runways),

1489 ¢ recordings of the frequency of the T 2 sector (week of Point Merge and the week bef re),
1490 ¢ logs of phone communications of Paris ACC,

1491 e recordings from AMAN,

1492 e wind conditions,

1493 e recordings of sector configurations i 1 ACC (from COURAGE system)

1494 e Flight Data recording (time, localisation, altitude, wind direction/speed, Fuel Flow per engine,
1495 ground speed, calibrated airspeed, \V/C weight...).

1496 6.1.2.2.3 Hours for aralysis

1497 Point Merge Trials were perfor ned from 04:30 AM to 12:30 AM (UTC). But the most interesting for
1498  analysi : happened during peak raffic which was from 0 :20 AM to 07:10 AM (U C).

1499 6.1.2.3Deviation from the planned act vities

1500 Deviati yn with respect to the falidation Plan

1501 e Measures of aircraft speeds and FL over IAF were not performed because:
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Speed contain :d in radar trajectories is ground speed (which depends on wind

conditions). Air raft speed ier IAF wo ild have been interestin j in case of indicated
air speed (IAS).

e Measures (number, dur ition and FL) of level off segment were not perfo 'med.

e Measures were not perfarmed for those criteria:

o

Point before entering the S ‘AR.

“descend at dis :retion” at the exit of the leg toward the Merge Point

6.1.3 Exercise Results

6.1.3.1Summary of E ercise Results

6.1.3.1.1
6.1.3.1.2

Results on

Results on
4.1.1.Results per KPA

concept clarification

CRT-05.06.07- 'ALP-0427. 1230 Pilots most often obtained a direct to the Merge

CRT-05.06.07- '‘ALP-0427. 1240 Controllers most often proosed the pilots to

concept clarification are presented in secti n

The main results per KPA that rere addressed by EXE-15.06.07-VP-427 are su nmarized in the table

below:
KPAs Validation | Vali lation g“_:"‘_’ss Success Exercis : Results | Validation
Objective ID | Obj :ctive ML) Criterion Objective
ID Status
: CRT- Ave age answer ———
Capacity OBJ- Contrller g All the participating JK
05.06.07- workl ad 3%,1?,’07' to poreeived E-TMA controllers
VALP- assessment | p427 61 00 wor load question | gtateq that the
0427.0100 ) is that PMS workload ~vas
reduces workload | ;nchanged to lower.
In TMA, the Point
Merge was
perceived as having
no significant
impact on workload.
CRT- Frequency usage
OBJ- Controller 05.)6.07- | reduced. Frequency oK
05.06.07- worklad VALP- occupancy of the
VALP- assessment | 0427.0110 TP sector is very
0427.0100 close to Baseline
but more
information was
given by controllers
to pilot
- . | OBJ-05.06.07- | Traje ‘tory CRIT- Bett2r compliance
Predictabi Better respect of the | DK
lity X‘:\g‘;zoo predictability 3%:%07- with initial AMAN | ;o A A'fN
’ assessment | o 0200 ts:aqn'?nng::et:m: sequenced time for
Point Merge days
compared to other
days of June 2012
0BJ-05.06.07- | Traje tory | CRI- Nu berofopen | Mostofthe E-TMA | oK
VALP- pred|ctab|||ty 05.)6.07- - .
0427.0200 assessment | VALP- loops / holdings controllers stated
0427.0210 | lower than in that they did not
have to issue
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Success

-

WUROCONTROL &

P ryrprs——

KPAs Validation Vali {ation o Success Exercis ! Results Validation
Objective ID | Objctive | Criterion Criterion Objective
ID Status
bas 'line heading clearances
thanks to the Point
Merge.
No holding during
Point Merge and
very few open loops
observed.
08BJ-05.06.07- | Traje tory | CRT- Nu beroflevel | Mostofthe ETMA | 9K
:JIA:\ZI:IF.,(;ZOO g;‘:‘;‘:;?:!:{ 3%:?,07 seg nents lower controllers stated
0427.0220 | than in baseline that they did not
have to issue and
monitor
intermediary levels
due to the Point
Merge.
. OBJ-05.06.07- | Meterin CRIT- Mor : dela
Efficiency | yaip. efﬁciencgy 05.)6.07- | abs rbed Zn the | ore delay was K
4218509 assessment | VALP- legs rather than in absorbed in E-TMA
0427.0300 | 1A and rather rather than in TMA.
. . Very few vectoring
?han in vectoring was performed in E-
in E-TMA. TMA with Point
Merge, all delay in
ACC were absorbed
on the legs.
OBJ-05.06.07- | |AF d :live CRT- Airc aft . .
VALP- conditionsry 05.)6.07- [ sep irations and AII’CI’Zﬂ I_spacmg. t K
0427.0400 assessment | VALP- spe ds over IAF | Ovor de Ve PO
0427.0400 e Nl oF beter durlng pleal: traffic
than in baseline gl:szllm;ar °
OBJ-05.06.07- | Flight CRT- Flig it duration ; L
VALP- efﬁgciency 05.6.07- eq% il or better ihc:ggiitg:t!on n K
0427.0600 VALP- - - is equal ) .
assessment 0427 0600 than in baseline or better than in for ﬂlghts
baseline -oming
‘rom the
Nest)
OBJ-05.06.07- | Flight CRIT- Flig it distance : : .
VALP- eff?ciency 05.)6.07- mig it be longer Flight distance in K
0427.0600 VALP- . > ACC+APP is . .
assessment than in baseline shorter (i.e. from for flights
0427.0610 | poc \use aircraft iy . soming
are 1olding at ngg tp otlzt (:{Vz?;'ls rom the
highsr altitude othe RWY) | Nest)
OBJ-05.06.07- | Safet CRT- Lev !l of safety fell -
Safety VALP- assessment | 05.)6.07- | py c:ntrollersty A msjorky of the oK
0427.0500 VALP- equ il or befter participating E-TMA
0427.0500 than in baseline and TMA controllers
stated that the level
of safety vas better
than in baseline.
OBJ-05.06.07- | Safet CRT- Concrollers
E-TMA controllers K
VALP- 05.)6.07- .
D427 0580 assessment VALE. :i\:sr:i%?\ answer t) considered that they
0427.0510 | oo onoce gi?ga?i&e;tler
que ition is that awareness of the
cha '_2‘:\255 is sequencing with the
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KPAs Validation | Vali lation g“.:c‘?ss Success Exercis : Results | Validation
Objective ID | Obj :ctive L) Criterion Objective
ID Status
bett :r than in Point Merge than
bas ‘line without.
A majority of TMA
controllers stated
that the situational
awareness was
higher with the
Point Merge or at
least the same.
OBJ-05.06.07- | Safet CRT- Pilots’ general Pilots’ general 2K
VALP- assessment | 05.6.07- | impression onthe | ;. resgion on the
0427.0500 VALP- PM ; procedure P
0427.0620 abo it radio Point Merge
T procedure about
communications, radio
sim licity of the communications,
P’°‘?ed“f’e’ and | gimplicity of the
clariy of the procedure, and
phraseology is clarity of the
globally positive. phraseology was
globally positive.
; OBJ-05.06.07- | Flight CRI- Fuel burn equal o- o i
Environm Fuel consumptionis | DK
VALP- efficiency 05.)6.07- [ pettsr than in . pon |
ental 0427.0600 VALP- : equivalent, for an
: : assessment bas 'line : :
sustainab 0427.0620 equivalent time to
ility loose.
Table 15: JSNA EXE-05.06.07-VP-427 - Resu ts per KPA
6.1.3.1.3 Results impacting regulation and sta idardisation initiatives

Results impacting regulation are presented in section 4.1.3.

6.1.3.2Analysis of Ex :rcise Results
The performance indicators me sured durin 3 EXE-05.06.07-VP-427 are collected in the tabl : below:

founding members
_ -

Exercise ID | Objectivel ) | Scenario ID Sc_le_i:;rlo PIID Measure /alue
EXE- 15.06.07- |©9BJ-05.06.07- |SCN-05.06.07- |geonario | Level of workioad o
VP-427 VALP- VALP- Soluti felt b troll Questionnair 2

0427.0100 0427.010) olution | Teft by controllers
Recordings of the
. _ | OBJ-05.06.07- | SCN-05.06.07- . frequency
\E/);_E“ZI;".OG.O? VALP- VALP- ggfu';g: sgiﬂuzggy or recordings of
0427.0100 0427.010) pancy controller micro
usage
EXE- 15.06.07- SAB\I‘_J;)S'OG'O?' \3/2[1505'06'07- Scenario Ccimlpl ;\iavr:;;wnh Recordings from
VP-427 - i Solution | 'Mt1a . AMAN
0427.0200 0427.010) sequenced time
EXE- 15.06.07- OBJ-05.06.07- | SCN-05.06.07- Scenario | Number of open Questlonnglra
VP-427 VALP- VALP- Solution | loops / holdings | OF Processing of
0427.0200 0427.010) radar data
EXE- 15.06.07- |OBJ-05.06.07- |SCN-05.06.07- | geanario | Use of FMS N
VP-427 VALP- VALP- Solution | optimization Questionnair
0427.0200 0427.010) P
EXE- 15.06.07- | OBJ-05.06.07- | SCN-05.06.07- |Scenario Number of level Questionnair 2
VP-427 VALP- VALP- Solution segm :nts or processing of
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Exercise ID | Objectivel ) | Scenario ID Sc:i:;rlo PIID Measure /alue
0427.0200 0427.010) Duration of level | radar data
off se yment
(+FL :oncerned)
Ratio of time
spentin
ETM /TMA
EXE- 15.06.07- |O9BJ-09.06.07- 1SCN-05.06.07- |geoario | Time spent on Measures based on
VALP- VALP- ; -
VP-427 0427.0300 0427.010) Solution thelejs radar recordigs
’ ’ AMAN delay
absorbed by
ETM .
EXE- 15.06.07- |OBJ-05.06.07- |SCN-05.06.07- |0 ., [Aircraftspacing, |\ . res based on
VP-427 VALP- VALP- Solution |F-andspeeds | o ar recorditgs
0427.0400 0427.010) over |IAF g
OBJ-05.06.07- |SCN-05.06.07- . Level of safety .
5’;52'5"06'07 VALP- VALP- ggfu’;fgr'f felt by controllers AI;?;’:&':::‘
0427.0500 0427.010) and pilots q
OBJ-05.06.07- | SCN-05.06.07- . T
5);52'75'06'07' VALP- VALP- gcler}arlo S\l:/uatlonal ATCO questi>nnaire
0427.0500 0427.010) olfion fawareness
OBJ-05.06.07- [ SCN-05.06.07- . Time spent batween
X 0807 | VALP- VALP- Scenarlo | Fiight duration | the first point and
0427.0600 0427.010) olution touchdown
Distance flown
EXE- 15.06.07- | OBJ-05.06.07- | SCN-05.06.07- |0 0\oq - between the irst
VALP- VALP- ) Flight distance h
VP-427 0427.0600 0427.010) Solution point and
) ) touchdown
Estimation of fuel
burn with
mathematical model
based on radar
EXE- 15.06.07- SEE:S‘OG‘W' \S/EEE,?S‘OG‘W- Scenario | tracks and ai craft
VP-427 0427 0600 0427.010) Solution performance _models
Actual recordings of
FMS from Airlines’
flights (incl. Air
France)

Regarding the number of answers per question in the controllers’ questionnaires:

e In Paris ACC: each :ontroller filled a quesionnaire after each day of trial
participating at. There were 27 ans vers out of 30, some co itrollers having felt the traffic load

Table 16: 2erformanc: Indicators

too low while they were working to evaluate the »rocedures..

e In Paris CDG: each :ontroller filled a ques:ionnaire after each day of trial s/he was
participating at. Out of the 135 controllers who particiated to th: trial, 23 filled the

questionnaire.

The pilots’ questionnaire was fill2d in by:

e 3 Air Canada pilots.

e 4 Easy Jet pilots.

e 13 Air France pilots.
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Note: | | the figures presented in the following sections, the numb 'r of answers to the questions is
sometimes different. This is due to the fact that the controllers and the pilots did 10t always answer all
the que stions.

The foll »wing sections provide ith a general analysis of EXE-05.06.)7-VP-427 results.

6.1.3.2.1  Operability in ACC

6.1.3.2.1.1 General Feedbac

As illusrated in Figure 13, Figire 14 and Figure 15, the feedback from ACC controllers was very
positive. The level of difficulty o’ the Point lerge + AM \N procedur: to manage the overall traffic (to
LFPG, »verflights and peripheral flights), and to perform the coor lination was rated in majority as
unchan jed to clearly easier. In particular, the ACC con rollers found that it was easier to stick to the
AMAN lelays and to sequence the arrival traffic to LFP 5. They found that the u se of the Point Merge
and AMAN improved the quality of the delivery (more accuracy) and the quality of the sequencing
(e.g. gruping of aircraft).

According to the majority of th : participating ACC conrollers, the safety was either improved or at
least as safe as today. The aircraft were strategically separated on the legs, hich made the traffic
less coflicting. The Point Merge was considered as :asy to use. The contr llers found that they
could b stter anticipate the traffi: and that they were more available for the coordination betwveen the
Executi /e and Planning Controllers. The Point Merge + AMAN wer2 considere 1 as more efficient to
handle arrivals than radar vecto ing, with less workload nd more co nfort compared to today.

As illustrated in Figure 13, the use of the AMAN t) sequence LFPG arrivals was found very
comfortable and efficient when sombined with the Point Merge. Indeed, during peaks of arrival, most
of the d 2lay was absorbed on ths sequencing legs with 10 need for vectoring.

Level of difficulty of the Merge Point + AMAN procedure to manage:

Upstream coordination | =
(UKUZ & London)

Coordination wi h LFPG

Peripheral flights

Overflights via VEULE
ARR haféflli(:r':glg?er LFP - .
AMAN constraints |
Transferlevels to LFPG | | ]
ARR trafficto LFPG 1 ]
0 3 6 9 12 15 18 21 24 27

Number of ACC controllers’ answer

m Clearly more difficult Rather more difficult Unchanged Rathereasier ~ mClearly easier

Figur : 13: ACC controllers’ rating regarding the level of difficulty of the Point Merge ‘- AMAN
procedure

Note: N> comment was provided that could 2xplain the orange and red ratings visible in Figue 13.
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Globally, how would you assess the level of safety on your position?

14

Number of answers

= =
oNnN s 0O RBRG

Very low Low Normal High Very high

Figure 14: ACC cont ollers' ratings regardi 1g safety on their control position

How woud you assess the level of safety compared to the usual situation?

=
£~

12
11

=
o N

3

1
- .

Clearlybetter  Ratherbetter Unchanged Ratherlower  Clearly lower

Number of answers

O N B OO

‘igure 15: ACC controllers’ ratings regarding ;afety com iared to today’s situation

Note: T1e negative rating regarding the level of safety sompared to usual situation in Figure 15 (i.e.
Clearly lower) cannot be explai ied. No co iment was provided by the controller who otherwise gave
rather positive feedback to the other questions.

6.1.3.2.1.2 Controller’s Activity

The fre juency occupancy is calculated over 5 minute r inges every 5 minutes when the TP sector is
opened as a standalone sector.

As the traffic is not exactly the :ame in Baseline and during Point Merge, we analysed the frequency
occupa «cy with the number of flights in the TP sector. This number of flights is an instantaneous
number of flights in TP sector, calculated in the middle of the 5 minute ranges during which the
frequency occupancy is calculated. To know if a flight is in the TP sector or 10t, we analysed the
trajecto 'y in the radar recordin js and calc ilated when the flight entered and exited the P sector

(geographically).

The an ilysis of the frequency o :cupancy shows that:
¢ During low traffic, the fr :quency wa : slightly mo e loaded with Point Mer je than in Baseline;
+ During high traffic, the frequency load was equivalent to that of Baseline days.

This re;ult is balanced by the fact that coitrollers gave more information to pilots as ex ilained in
section 6.1.3.2.1.3.
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Frequency Occupancy
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Figure 16: Frequency occu ancy in sector TP

The sc itter plot below confirms this analysis. The differance with the previous scatter plot i that the
number of flights is not an instantaneous number. This is the number of flights in the P sector
weighted with the time spent i1 the sector during the 5 minute range during which the frequency
occupa ¢y is calculated.

The linear regression shows that frequency occupanc is slightly iigher with little traffic i1 case of
Point Merge but with higher tr ffic, the frequency occupancy is equal in both cases (Baseline and
Point Mzarge).
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Frequency Occupancy
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3 — Linéaire (Baseline)
8 30% — Linéaire (Merge Point)
oy
c
S
=3
£
w
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-10%

Number of flights (weighted with time spent in TP)

Figur : 17: Frequency occup incy in TP vith numbe ' of flights reighted with time spe1tin TP

The an ilysis of phone communications between the TP sector and APP shows that controll 2rs of the
TP sector called more the Approach with P iint Merge ( -2.7%pt) but remained at an acceptable level.
An explanation for this increase is that Planning Controllers, having a less demandinj task of
monitoring surveillance with the Point Merg :, had more time to perform a more intensive co rdination
task with the TMA Sequence Janager to improve th : management of the arrival sequence (e.g.
group heavy aircraft, better coordinate the spacing in order to respect AMAN delays and the speed
constraints for delivery...). This statement is confirmed i1 section 6.1.3.2.1.3 where related comments
are anaysed.

Those wmbers were calculated during onz hour duri ig peak trafic every day (from 06:15 AM to
07:15 \M (UTC)) where the TP sector was openad as a standalone sector (weex of the
experimentation for Point Merge and the we =k before for Baseline).

Phone call occupancy between sector TP and APP
during peak of traffic Number of phone call between sector TP and APP
during peak of traffic
10.0%
S0
8.0% bt
40
35
i 30
m Baseline ) g 1
| Merge Point| - m Mege Point
15 4
10 4
5
o
Sector TP calling APP/Roissy Sector TP called by APP/Roissy Sector TP calling APP/Roissy Sector TP called by APP/Roissy

Figure 18: Phone Co nmunicatio 1 Occupancy with APP
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6.1.3.2.1.3 Controller’s Workload

Overall, ACC controllers’ feedback about their perceived workload was that they were not ovzrloaded.
They gt the impression that the frequenc ' usage was lower than in the baseline. The aircraft had
time to loose on the legs, but th : sequencin j task was e asier due to the Point M :rge.

The wo kload was considered as average to very low with the Point Merge and AMAN. In majority, it
was co 1sidered as rather unch inged to clearly lower ith the Point Merge. Compared to today, the
reduction in workload was due to the fact that the arrivals are separated on the legs and the Point
Merge ind AMAN procedure is easy to apply. The ACC controllers did not have to give he dings, or
to monitor intermediary levels. The proced ire saved mental resources, which wvas used to improve
the ser ice provided to the pilot; (e.g. time to loose on the leg provided to the fli Jht crews, descent at
discreti »n towards the IAF flight level prop >sed to the flight crews) as shown in section 6.1.3.2.1.2
with the analysis of frequency occupancy.

The planning controller's workload proved to be redu:ed for the main tasks s/he has to perform
(coordi ation and monitoring). This allow 2d him/her to spend more time coordinating with the
Sequence Manager in order to improve the quality of t ie sequence (precision in spacing and speed
accordig to APP needs).. The analysis of the phone communication logs confirms an increase in
coordin ation. It shows that controllers of the TP sector called mor : the Approach with Point Merge
(Figure 18).

In concusion, while the Execuive Controller's workload seems to be reduced with the use of the
Point lerge and AMAN, the °lanning Controller's workload seems to be increased d ie to the
coordin ation task performed wih the TMA Sequence Janager to improve the management of the
arrival sequence.

Globally, how would you assess your workload on your position?

=

12

S

5

B

Very low Low Average High Very high

Number of answers

O N & O

Figure 19: ACC controllers' rating regarding their perceived level of workload

Did this workload seem different from a usual situation?

14 13
12 11

. —

Clearlylower Ratherlower Unchanged Ratherhigher Clearlyhigher

Number of answers

O N & O

Figure 20: ACC controllers’ rating re jarding the level of workload com rared to today’s

Pog situation
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6.1.3.2.2 Impactin APP/N

6.1.3.2.2.1 General Feedbac

Note: T e answers related to th 2 delivery conditions of t1e arrival traffic to LFPG, although f rmulated
in an a solute way, have to be taken relative to the curent situatio 1 as it is in omparison to today’s
situatio 1 that the APP controller ; gave their feedback.

The ge ieral feedback from the \pproach controllers wa : positive (Figure 21).

Compa ed to today, some controllers reported benefits f the delay absorption strategy with the Point
Merge. The aircraft did not havz to enter t ie holding pattern at M /PAR. Some controllers think the
Point Mzrge will be even more beneficial at _ORNI where the situation is more complicated due to the
more li 1ited space to regulate the arrival traffic.

With th : Point Merge, controllers reported a better quality of delivery of LFPG ar ivals and of the other
arrivals in terms of separation, vertical and ipeed const aints. Rega ding the adherence to t\ e AMAN
advisories, a few controllers found that there was too m ich space b ‘tween aircraft at the be jinning of
the pe k of traffic. This “underfeeding” h appened in strong wind situations, in which cases the
regulati>n had to be refined fo' the delivery on the IA*=. It might also be due to the fact that ACC
controll :rs, wanting to relieve th2 Approach, reduced th - total delay to zero by making a longer use of
the leg . This reduced the pressure in Approach to zero, which cr :ated a chronic “underfeeding” of
the run vay doublets. In order to counterbalance this sit 1ation, the APP controllers tactically switched
of arriv il flights in the sequence. This happened duriny peak traffic. When the arrival sequence to
MOPAR was « underfeeded », the APP controllers could switch MOPAR and LORNI arrival flights in
the sequence, or else reroute arrival flights planned for the South runway to the North doublet. The
runway pressure in the AMAN guarantees a continuous feed of the loublets wh 2n the traffi : demand
exists. When the existing pressure was absorbed on tye legs in TP sector, A °P controllers kept a
pressur2 on the other IAF (2 mi utes to be absorbed in \PP for the nearest IAF, 3 minutes for the IAF
with tail vind.

As illus rated on Figure 22, the majority of the participating APP controllers considered s ifety was
higher than in the baseline notasly due to the respect of the delivery conditions in terms of flight level
and sp :ed. In majority, the sitiational aw areness wa; rated as inchanged to higher than in the
baselin 3.

Delivery conditions of the arrival traffic to LFPG

e |
Respectof AMAN constraints \ I
Respectof speed constraints [ _
Respectof vertical constraints - ]
Respectof standard separations - I

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Number of LPFG controllers' answer

mVerybad Ra herbad Average mRathergood  mVerygood

Figur: 21: APP controllers’ rating regarding the delivery conditions of the arrival traf‘ic with
p : the Point Merge + AM N procedure
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Safety and situational awareness

Level of safety -

Situational awareness .

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19
Number of LPFG controllers' answer

m Clearly lower Ratherlower  Average Ratherhigher mClearly higher

Figure 22: APP controllers' ratin s regardin j situational awarenes ; and safety

Note: Among the four controller : who stated a lower lev | of situational awareness, two seemed to
have misunderstood the question as they equated low situation awareness to lo  traffic / les :
challen jing situation. One repor:ed a lower level of situa:ional awareness because he did not
understand why some aircraft wzre delayed on the legs, and one because some AMAN constraints
were not respected. Among the ie controllers (who reported lower situation awar :ness), two lid not
rate safty; one rated it as average, and one as very hig.

6.1.3.2.2.2 Controller’s Activity

To ass 'ss the Approach controllers’ activity, the worklo ad was analysed. As shown in Figure 23, the
majority of the participating APP controller 5 rated their workload as average. However, s me APP
controll :rs, notably Sequence Managers, reported a high workload lue to the fact that the traffic load
was high (some controllers explained that t ie coordinat »r position had to be split during the session).
It was ilso due to the fact that the arrival sequence order needs to be “frozen” earlier than in the
baselin :, which was a demandiig task. However the ti 1e to loose ;eemed easier to absorb with the
Point Mzrge.

Althougn having rated their workload as rather average to high during the simulation session, when
asked during the debriefing to compare their workload ith and without Point Merge, the pa ticipating
APP cotrollers reported no significant impact of the Point Merge co npared to today’s situati»n.
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Globally, how would you assess your workload on your position?

12

10
10

Number of answers
o

o LN . .

2
Very low Low Average High Very high

Figure 23: APP controllers' rating regarding their perceived level fworkload

6.1.3.2.3 Performances in ACC + APP/N

6.1.3.2.3.1 Quality of Traffic Jelivery

The Figure 24 below shows for each day of June 2012, he mean difference between seque iced time
15 min tes before MOPAR and time when aircraft fly over MOPAR. The beacon MOPAR is the IAF
for Nort1-West LFPG arrivals.

Note: for one LFPG runway configuration and for some kind of aircraft, the IAF for North-W :st LFPG
arrivals can be MOBRO. But the IAF for most aircraft is MOPAR. That's why the analy iis of the
respect of the initial sequenced ime has been focused on MOPAR.

Values for Point Merge days are closer of 00:00 than the other June days. Respect of the initial
sequen :ed time is better for Point Merge da /s than othe- days.

Mean difference between sequenced time 15 minutes before MOPAR
and time at MOPAR
00:04:00 ; ; . ;
1 1 I I
I I I I
1 1 I I
1 1 I I
1 1 I I
00:03:00 : K : : :
1 l \ I I
1 1 1
1 I I
1 A 1 K :
00:02:00 2 : ! —e— June 2012
I I I I
) : : : : m Point Merge
A I I I I
I I I I
00:01:00 ! ! ' !
1 1 I I
\./1 ' ' \/1"/' i
1 1 I
1 1 I
00:00:00 V | \/\l \/ : ' ik
o R s |
1 1 I I
| | | |
-00:01:00 ' ' : :
01/06/2012 08/06/2012 15/06/2012 22/06/2012 29/06/2012

Figur2 24: AMAN analysis: .espect of the initial sequenced time at IAF MOPAR during peak
traffic
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Figure 25 shows the distribution of spacing over KOLI / during peak traffic. K LIV is delivery point
from A C to APP for North-West arrivals. =or Baselin : days and for Point Merge days, all spacing
betwee \ two aircraft over KOLIV during p :ak traffic h ive been calculated. Then, we counted how
many tines each value of spacing occurre |. As there vas 9 days for Baseline and 6 days for Point
Merge, values for Baseline were multiplied by 2/3 to be omparable with values for Point Merge.

As usual, ACC controllers were tasked t> deliver LFPG arrivals to APP/N with 8 NM spacing
(minimum). As illustrated in Figure 25, the sequencing of arrival flows to KOLIV was simil ir in both
conditions: most of LFPG arrivals were delivered to APP/N between 8 NM and 11 NM. Larger spacing
values :orrespond to gaps in th 2 traffic. Wit Point Merge, the first peak is around 8 NM wh ‘reas it is
around 9 NM for Baseline. Airzraft spaciny over KOLIV seems quite better for Point Merge. It is
normal :hat the main peak is no: at 8 NM because there was some delay in ACC due to hig 1 traffic in
LFPG. \ircraft spacing were ab ive the mini num spacin j (8 NM).

Distribution of spacing over KOLIV

14

12

o A\
/ \/\ /\ - Baseline (2/3 of 9 days, 171 flights)
6 e POINt Merge (6 days, 130 flights)

Nb aicraft

2 N4 v/
5 10 15 20

Spacing (Nm)

Figure 25: Distribution of spacing ov :'r KOLIV during peak traffic

6.1.3.2.3.2 Flight Efficiency

The different working methods in Baseline and Point Merge are clearly visible on North-West LFPG
flown trajectories during peak triffic (Figure 26, Figure 27, Figure 28 and Figure 29). The us: of radar
vectoring and holdings is apparent in Baseline (Figure 26 and Figure 27) wher 2as the flow of traffic
was more ordered with a contaied and pre lefined disp 2rsion of trajectories wit 1 Point Merge (Figure
28 and Figure 29). There is fe ‘er dispersion in APP with Point Merge, which is due to that delay is
more a isorbed in E-TMA rather than in TMA.

In case an aircraft reached the end of the sequencing | :g and still had some delay to be absorbed in
ACC, t ie controller had the possibility to vector the tr fffic in the airspace available in between the
sequen :ing leg and the IAF (see Figure 29). If the airsoace availa ile is not sufficient for t ie AMAN
sequen e to be adhered to, holding patterns shall be used.

The length of the legs was sufficient to absorb the AMAN delays. On two occasions, the =ntire leg
was no: enough to absorb all the delay for specific ai craft in the sequence tyat had a t ital of 8+
minutes of delays.

This te 1ds to indicate that the dimensioning of the system is consistent with the needs in the TP
sector.
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9 ‘Figure 27: 3 lays of Bas :line (easterly)
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1762

1763

1764
1765

1766

1767

1768
1769 Fig 1re 29: 3 days of Point Merge (easterly)
1770

1771 Here after are some figures su:h as number of flights which used the Point Merge procedure. The
1772  whole :xperimentation period of Point M :rge is considered, i.e. the 6 Point Merge d iys (from
1773  18/06/2)12 to 23/06/2012), from 04:30 AM t> 12:30 (UT 3).
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number of flight | percentage of flight
flights during the whole experimentation period 469 100%
flights using PMS 90 19%
flights staying on PMS more than 4NM 78 17%
flights using radar vectoring and losing 10re than 4NM 20 4%

lable 17: Some number of flights about the u ;e of the Point Merge System (PMS)

There are 19% of flights using PMS and 17 % of flights losing more than 4NM 01 PMS. It m2ans that
most of flights using PMS stayed on the legs more than 1 NM.

The table below shows the time spent on Point Merge system for flights which stayed on PMS more
than 4 \IM. Those figures are calculated /ith arithmetic methods and based on radar trajectories.
That's /hy some values might be approximated. For ins:ance, the flight which stayed the longest time
on the ’oint Merge is the flight \FR007, on 19/06/2012, between 06:45 AM and 07:00 AM ( JITC). We
estimat :d its lost time on the le s at 14 mi utes. But in fact, this flight flew only 9-10 minut:s on the
leg and then had a direct to the nerge point. This particularly flight flew almost the entire leg.

Mean 04:04

25th percentile | 01:50

50th percentile | 03:21

75th percentile | 04:37

Max 14:26

Table 18: Time spent on Point Merge system (PMS) for flights which stayed more than 4NM on
the PMS (mm ss)

For information, the mean time lost by flight i (considering all flights) during the ‘hole experimentation
period i 5 50 seconds.

The an llysis of distance and time flown (fro n 100NM fr m LFPG to 5NM to LFP 3) shows that aircraft
flew sli |htly less distance in Point Merge, particularly d iring peak t affic (~1% to 1.5%). Aircraft flew
less timz in Point Merge with westerly LFPG runway co ffiguration (~5.5% during peak traffic) but flew
equival :nt time in Point Merge with easterly LFPG ruaway configJration (~0.7% difference during
peak tr iffic). This slightly increase of time flown is prob ibly due to vind conditi ns. Indeed, in Figure
32, therz is head wind and mea aircraft speed for days with easterly LFPG runway configur ation. For
the 3 Point Merge days, head /ind was ve 'y low, whersas for 2 of 3 Baseline Jays, head wind was
back wiad with strength around 30 and 40 kts. This dire :tly impacts the mean ai ‘craft speed for those
2 Baseline days, which was 20 kts higher han days with little wind. That explains why airzraft flew
slightly more time during peak traffic in Point Merge day : with easterly LFPG runway configu ation.

O
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Mean distance flown (westerly) Mean time flown (westesly)
36:00
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-] w0l
40 07:12
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Mean distance flown (easterly)
Mean time flown (easterly)
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2302
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21 0253
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peak of trafic 4:30-12:30 peak of traffic 4301220
1801 m Baseline mMerge Point [mBaseline mMerge Point]
1802 Figure 30: Distan :e and time flown in ACC+APP

1803

1804  The tw : figures below show he 1d wind spe :d in sector TP for LFPG arrival flights during peak traffic,
1805 depending on the LFPG runw iy configuration. It shov mean aircraft speed in TP too. It is very
1806 interesting to notice the relation between the strength o’ the head wind and the mean aircr (ft speed.
1807  The str inger head wind, the lower mean air :raft speed and vice versa.

60 390
--A + 380
40 + A =
: A + 370 g
2 204 : o 0
5 +350 &
8 0 4 i i ! 340 @
Q T T T %
o & & & |25
é 220 - N 8 8 L
g g g + 320 §
= 4 =
40 . 310
+ 300
60 290
—a— head wind (baseline) —a— head wind (point merge)
---A--- mean speed (baseline) ---A--- mean speed (point merge)
1808
1809 Figure 31: Head wind and 1ean aircrat speed when westerly LFPG runway configuration
1810 during peak traffic
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Fig re 32: Head wind and nean aircraft speed when easterly LFPG runway configu -ation
during peak traffic

It is worth analysing the distance and time flown in ACC and APP separately. In leed, one objective of
Point Merge was to absorb morz delay in E-TMA (on the legs) rath :r than in TMA. The AMAN delay
strateg during Point Merge exserimentation was different from th it in the baseline. The naximum
delay absorption capability wa i configured in MAEST 0 with 2 ninutes in APP during the Point
Merge :xperimentation instead > 5 minutes.

The an ilysis of distance and time flown in ACC (from 100NM from LFPG to 42NM to LFPG) and APP
(from 4 'M from LFPG to 5NM to LFPG) during peak traf ic shows th it aircraft flew:

e more distance and time in ACC in Point Merge
o +3NM and +23” with westerly LFPG runw~ay configuration
o +5NM and +1’1 | with easte ly LFPG runway configuration
e |ess distance and time i1 APP in Point Merge
o -5NM and -2'10 with westerly LFPG run vay configuration
o -7NM and -1’04 with easterly LFPG run /ay configuration
This an alysis shows that delay ras moved f.-om TMA to E-TMA.
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Mean time flown during peak of traffic (westerly)

Mean distance flown during peak of traffic (westerly)

1 830 |mBasetine (5 aays, 113 nignts) mMerge Point (3 cays. 41 mghts)| W Baseline (6 days. 113 fights) mMerge Point (3 days, 41 |igms)|

Mean distance flown during peak of traffic (easterly)

Mean time flown during peak of traffic (easterly)

1424

ACC APP ACC APP
1831 |lBaseine(3days. 49 fights) mMerge Po-m(3days,56£gh1s)| IIBseline(Sdays.«?igﬁs)lMetge Pdm@days.ﬁﬂimts)l
1832 Figure 33: Distan :e and time flown in A :C and APP during peak traffic

1833

1834  The an ilysis of distance and time flown per level band during peak traffic shows that with Point Merge
1835  aircraft stayed longer higher (typically between FL15) and FL25) as shown in Figure 34). This
1836 illustrat : the Point Merge method where tie path stretching is done along the legs abo 'e FL200
1837  whereas in Baseline the use of vectoring may require o further descent aircraft and levelling off at
1838 lower altitude.

1839  Remark: when an aircraft is flying on a leg at FL200, distance and ti ne spent on the leg is included in
1840 the 150-200 flight level band.

Distance flown to FAF per level band (5000ft) (westerly) Time flown to FAF per level band (5000ft) (westerly)
300-350
250-300
200250
3 150200 i Merge Point = Merge Point
2 mBaseline mBaseline
100-150
50-100
0-50
0 10 20 20 40 50 60 0000 0126 0253 0418 0546 0712 0838 10:05 1131
1 841 Distance (Nm) Time (mm:ss)
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Distance flown to FAF per level band (5000ft) (easterly)
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Figure 34: Dista ice and tim  flown per level band 1iuring peak traffic

The m :an descent profiles of North-West LFPG arrivals shown in Figure 35 are consistent with
previou s results and show that /th Point Merge aircraft vere maintained longer at higher levzl.

Mean descent profiles of LFPG NW arrivals (westerly)
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Figure 35: Mean descent profil :s during p :ak traffic
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6.1.3.2.4 Flight Crew’s Opini n

Flight ¢ ews were invited to giv  their opinion on the Point Merge procedure through a questionnaire.
Among about 40 airlines having received the Point Merje question aire, only t ree (i.e. Air Canada,
Easy J:t, Air France) provided feedback with twenty pilots having answered the questionnaire.
Regarding Air France feedbacks from Jun : trials, they are considzred to be representati 'e as the
responses correspond to a suficient percantage of flights among those that have flown to CDG
through Paris TP sector during the sessions, i.e. >15% for Boeing Long Haul flights and about 50%
for Airb 1s Long Haul flights.

As illustrated in Figure 36, mst of the iilots who answered th: questionnaire stated that they
receive | a direct clearance before the first yoint of the 3STAR, whic | means that they might not have
fully ex rerienced the new proce iure.

Before the first point of the STAR, did you receive a DCT
clearance to the merge point?

B ACA MEZY WAFR

B -

Figure 36: Number of pilots’ answers on having received a dire :t clearance or flown 01 the leg

Number of answers
[ N
1S} & o

wn

Among the pilots who replied, the speed was more oftzn imposed by the ATC than chosen. It was
also, in majority, adapted to thei- needs (Figure 37 & Figure 38).

Was the speed imposed by ATC or chosen by the Pilot?

B ACA NEZY WAFR

Number of answers
w

1 =
0

Chosen

Imposed Chosen ‘ Imposed

DCT Leg

Figure 37: Number of pilots’ ans vers on having had sp 'ed imposed or chosen
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Ifimposed, was the speed adapted to your needs?

BWACA MEZY mAFR
10

Number of answers

Yes No

Figure 38: Number of pilots’ answe ‘s on whether speed was considered as adap ed

Seven »oilots out of the twelve who replied reported that the ATC did not request a fixed rate of
descent, especially those who flown the legs (Figure 39)

Did ATC request a fixed rate of descent?

B ACA MEZY WAFR

6
2
$4
&
-
[}
]
€2
3
4

0 o

Yes No Yes No
DCT Leg

Figure 39: Number of pilots’ answers on whethe ' a fixed rat: of descent was requested

As sho vn in Figure 40 below, half of the pilots who answered the question (i.e. 6) reported they had
to extend the airbrakes during the descent, half that they did not.

Was it necessary to extend the airbrakes during the descent?

BWACA mEZY mAFR

6
H
24
&
s
3
E 2
z .

0

Yes No Yes No
DCT Leg

Figure 40: Number of pilots’ answers on 1aving had to extend the airbrakes during the descent
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Figure 12 below shows that pil its’ general impression vas globally positive in terms of safety, radio
commu iications, and handling of the procedure and clarity of phraseology.

The 4 egative feedbacks come from two pilots, one orm Air Carada who answered to the three
questio 1s stating that the Point Merge proc 2dure “bore no resemblance to the )ublished procedure”.
The other negative answer wa . provided by a pilot fron Air Franc2 regarding radio communication
and ref 'rring to a late transfer to Paris arrival sector.

Pilots' general impression on the Merge Point procedure

Clarity of the phraseology 4 15 .
Handling of the procedure 4 15 .
Radio Communications 3 15 -

o s 10 s 2

Number of pilots’ answer

No answer Positive mNegative

Figure 41: Pilots' answers on their general impression on the Point Merge procedure

Figure 12 below shows the nu 1ber of flights which carried extra fuel compare | to usual o rerations.
Only A A and EZY gave their eedback to this questioa as it was not explicitly asked in A-R pilot's
questio naire, all AFR pilots having decided to carry extra fuel for th : leg.

Five out of seven pilots answerzd they did not carry ex:ra fuel. Amngst the two pilots who reported
having -arried extra fuel, one explained it vas becaus: the flight planned route is longer, the other
reporte | it was also because of :he weather and not onl because of the new procedure.

Did you carry extra fuel, compared to usual operations, because
you were operating in a Merge Point environment?

WACA WmEZY

6
w5
@
24
&
%3
3
€2
=]

0

Yes No

Figure 42: Number of pilots’ answers on extra fuel carriage c rmpared to usual operations
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The iss Je of fuel carriage, in terms of regul ition, has been raised b ' the pilots. The Point Marge with
AMAN Hrocedure is used as a ubstitute fo the current linear holdi ig and shows no negati 'e impact
on the lown distance compare 1 to today’s situation. T e regulation texts should be updatzd taking
into account this new method of control®. In addition, tha ANSP could provide the information on the
arriving flights’ flown distance in order for thz airline operators to plan the fuel load needed iccording
to the r :gulation.

A seco id aspect is the issue of FMS computation while in flight using the long route. As lo1g as the
pilot ha; not inputted the direct oute to the merge point, the Estimated Time of \rrival is wrong. Once
updated, the ETA shows a gain in time, which leads th 3 pilot to ac :elerate as s/he and believes the
flight will be late.

6.1.3.3Unexpected Behaviours/Results

Regarding the airlines, as the merge point procedure w s coded in the FMS route, the fuel jrediction
and the calculated ETA were wrong during all the flight because in nost cases the aircraft lid not fly
the leg and proceed direct to the Merge Poi .

6.1.3.4Confidence in Results >f Valid ition Ex 'rcise

6.1.3.42.1 Quality of Validation Exercise Results
The validation exercise unfolded as planned without majar problems.

Wind has an impact on the time flown by aircrafts. That's why time flown indicators should be
considered with caution. Distan e flown indicators are more comparable from a day to anoth r.

For a s ime quantity of traffic, there is not same delay. The way that traffic comes into a sector is very
importait and make days difficult to compare.

The results from the controllers’ questionnaire were reviewed by th : ATC centres involved (i.e. Paris
ACC and Paris CDG), which ensured confid 2nce in thes 2 results.

6.1.3.1.2 Significanc2 of Vali ation Exzrcise R 'sults

There i i no absolute Baseline because traffic, wind and weather co 1ditions are always quite different
and even more than expected in the VALP.

To analyse the respect of th: initial AMAN sequen:ed time, s)me statistical tests h wve been
performed as measurements on each day in June.

No statistical test was performe | from the questionnaire ;.

As to the operational signific nce, there was full representativeness of th: validation exercise
performed as live trials.

6.1.4 Conclusions and recommeandations

6.1.4.1Conclusions

The first conclusion is that Poi t Merge Trials have goie well. Except in two special circu nstances
(i.e. aircraft flying beyond the ed of the le jy because t 1ie AMAN delay was ab »ve 8min), controllers
made aircraft fly on the Point Merge Procedure, withou using radar vectoring after the legs until the
IAF.

In summary, the use of the Point Merge with the AMAN had a positive impact on the management of
the arri 'al sequence.

The diff 2rent data analyses have shown that:

* The Fr:nch regulator (DSAC) actually allowed for fuel calculation upon the shortest route (OPS 1.255 - fuel
policy), i.e. a dir- fptheg first point of the STAR to the merge point. It seems that it was not considered.
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The frequency occupancy with Point Merge was slightly more loaded during low t-affic and
equivalent during high traffic. This -esult is balanced by th: fact that controllers gave more
information to pilots (e.g. time to loose on the leg, descent at discretion towards the IAF flight
level).

Aircraft flew slightly less distance and time in Pa‘is ACC + APP with Point Merge.

It was shown that aircraft stayed 1t higher altitude with Point Merge, which could have a
positive impact on fuel efficiency.

Delay was more absorbed in E-T AA on the legs rather than in TMA. This allo vs better
anticipating the arrival sequence. Planning Cntroller ha | more time to perform a more
intensive coordination task with the TMA Sequence Manager to improve the management of
the arrival sequence.

The respect of the initial AMAN seq I1enced time was better than other days in June 2012.

Aircraft spacing over delivery point during peak traffic were similar to Baseline.

From a Human Performance perspective, the Point Mer e with AM N procedure has been )erceived
positive y:

Paris ACC controllers r:ported imp ‘oved safety and situational awareness. They c insidered
that the use of the Poin: Merge and AMAN improved the quality of the delivery, the guality of
the sequencing, and the quality of service provided to the flight crews.

Paris APP controllers considered t 1at their situational awareness was enhanced. ‘hey also
reported improved delivery conditions of LFPG arrivals in :erms of separation, vertical and
speed constraints, and thus improved safety due to the resoect of these delivery ¢ nditions.
However, some controllzrs raised an issue regarding delay absorption in the ACC. 11 case of
strong wind situations, there was to » much spacz between aircraft on the IAF at the )eginning
of the peak of traffic, th - wind havin j an effect on the inertia and turn ra lius of the flijhts. Too
much delay was thus a)sorbed in t ie ACC and Paris APP controllers had to apply . strategy
to maintain a pressure on the other IAFs. .

Pilots’ general impressin was positive in terms of safety, radio commu nications, handling of
the procedure and clarity of phraseology.

6.1.4.2Recommendations

Listening frequency recardings of Point Merge o evaluate the quantity of further in‘ormation
given by controllers to pilots

Pay attention to have diys for Baseline with the same sector configuration than Poiit Merge.
For example, for this session, the T > sector wa 1 opened as a standalone sector which is not
usual. Controllers had t) open the TP sector as a standalon ! sector some other day ; to make
them useable as Baseline.

Take into consideration wind conditions which impact time flown in AZC for the :hoice of
baseline or at least for flight efficien :y analysis.

An action should be en jaged with EASA / ICAO concerning fuel calculation and Poiit Merge.
The Point Merge with AMAN proce lure is used as a substitute for the current linear holding
and shows no negativ: impact on the flown listance co npared to today’s situation. The
regulation texts should )e updated taking into a :count this naw method of control. In addition,
the ANSP could provid ' the information on the arriving flights’ flown distance in ordzr for the
airline operators to plan the fuel load needed according to th2 regulation.

In order to avoid that oo much delay is abs rbed in the ACC, there is a need for clear
guidance to ACC controllers so as to make sure a sufficient level of runway pressu e is kept
even though Point Merge might offer capability :0 absorb mare delays. If the ACC controllers
only absorb the allotted ACC delay (by aiming at 0 minute), a pressure will be ensu ed in the
APP. In order to adapt to the wind condition n itably, the AMAN should allow for a dynamic
configuration of the run say pressure so as to reduce the gaps on the arrival sequence.
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6.2 'alidation EXE-05.06.07-VVP-427 — Nov.-Dec. 2012 trials

This se :tion reports the main results derive 1 from the EXE-05.06.0 -VP-427 conducted by DSNA on
4 Satur lays from 17th Novemb ' 2012 to 8th December 2012.

6.2.1 Exercise Scope
For a d :scription of the Point M rge concep , see sectio16.1.1

The exercise performed in Nov:mber - De ember 201 ' corresponds to the second live trial session
aiming it assessing the implementation of the E-TMA 'oint Merge system coupled to the use of the
MAESTRO AMAN for North est and Northeast traffic to Paris CDG. This second exercise
comple nents the first one with the implementation o' a second E-TMA Point Merge s 'stem for
Northeast arrivals in addition to the one te sted in June trials for the Northwest arrivals of the CDG
airport. The Point Merge syitem for Northeast arrivals was being fed from EUROCDNTROL
Maastri :ht UAC and Belgocontr)l Brussels \CC.

6.2.1.1STAR procedu-e

The fig Ires below are the Paris CDG North Western vhich have been published in AIP ind used
during ’oint Merge Trials.

The Pa is CDG North Eastern STAR proced Jres are presented in seztion 6.1.1.1.
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PARIS CHARLES DE GAULLE
STAR RNAV (GNSS - DMEDME) Réacteurs et Hélices / Jets and Propellers
RWY O8L - 08R - 09L - 09R (SE)
DELUL - RALAL- MOKIV - MAPOV
(Proséés pour [ Protocted for CAT A, B, C, D) IAF : LORNI |

ATIS DEGAULLE |38235(FR) - 127,125(EN)

F’AR 1°W(10)
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2010 Figure 43: Paris CDG North Western STAR (incl. Point Mer ye) Procedure facing East
2011
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PARIS CHARLES DE GAULLE
STAR RNAV (GNSS - DME/DME) Réacteurs et Hélices / Jets and Propellers
RWY 26L - 26R - 27L - 27R (5W)
DELUL - RALAL- MOKIV - MAPOV
(Protégés pour / Protected for CAT A, B, C, D) IAF : LORNI
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rwm |-wno)J
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FL 130770 FL 0710
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" -
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2013 Fijure 44: Paris CDG No 'th Western STAR (incl. Point Merge) Procedure facing ‘est
2014
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6.2.2 Conduct of Valid ition Ex rcise
6.2.2.1Exercise Preparation

6.2.2.1.1 Preparatory activities

The m iin preparatory activities carried out by the DSNA and tie airlines for the November —
Decem jer live trials were the same as the one carried out for the June trials. They are de icribed in
section 6.1.2.1.1.

The ma n preparatory activities carried out by Belgocontrol and Maa tricht UAC are as follows:
e Maastricht UAC and B:lgocontrol Safety Cases.
e Achieving technical & system implementation
e Paris ACC

e AMAN configuration adjustment (i.e. maximum delay a>jsorption capability con igured in
MAESTRO of 2 min ates instead of 5 minute ;s in APP). MJAC and B gocontrol

0 Prepare and deliver ATC data (RDPS + FDPS + Other systems)
0 Control Quality >efore oper tional use

e Questionnaires
o EDYY and EBBU questionnaires.

0 LFFF and LFPG questionnaires have been adapted !o the exercise of the Northeast.

6.2.2.1.2  Operational environment
The pla form used for the live trials is descri )ed in section 6.1.2.1.2.

The de icription of the operational environm 2nt that follows is extracted from EUROCONTR JL report
[19] as it corresponds to the one of the live t ials.

In the E-TMA (i.e. Paris ACC):

e The Paris terminal sector TP, in the North West was manned by an executive controller
assisted by a planning controller. The TP sector has two or three delivery points (Initial
Approach Fixes) depen ling on the runway configuration: MOPAR, MATID in Easterly runway
configuration, plus MO 3RO in Westerly runwa / configuration. All arriv al aircraft have to be
delivered over those aypoints at 250kts (or 280kts at MOPAR), 8 IM spacing (+AMAN
constraints) and at specific delivery FLs (see Tajle 19). TP also handles overflights.

e The Paris terminal sec.ors TE and overlying “AP” (adjacent to Maast icht airspace) in the
North East, were each manned by an executiv : controller and a planning controller. The TE
sector has two delivery points (Initi | Approach Fixes): LORNI and VEBEK. All arrival aircraft
have to be delivered over those waypoints at 250kts (or 280kts at LORNI), 8NM spacing
(+AMAN constraints) ad at specific delivery ‘Ls (see Table 19). TE and AP also handle
overflights and only AP is concerne | by Paris departures.

TP (ACC NW) TE (ACC NE)
Easterly Westerly Easterly Westerly
» MOPAR : » MOPAR : - LORNI - LORNI
- PG FL100 - PG-Jets FL120 - PGFL150 - PG FL130
- PB/PC/PT FL70 - PBIPC/PT FL70 - OB/PC/PT FL80D - OB/PC/PT FL8D
- MATID - MOBRO : - VEBEK - VEBEK:
- OB FL70 - PG-Prop./PB FL70 - PB/PN/PVIPT - PB/PN/PVIPT
FL110 FL110
.+ MATID
- OB FL70

Table 19: E-TMA NW & NE: delivery FLs over IAFs a :cording to destination airport and runway
: configuration (fr m [19])
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In the MA (i.e. Paris CDG), C)JG North a rival positios handle L -PG arrivals to the Nort1 runway
and as sociated airports (LFPB, LFOB; LFPT and LF °C arrivals from East and South-East). The
APP/N Hositions are:

e SEQ

0 Sequencing and metering CDG and Le Bourget arrival flights; distributing the arrival
traffic on CDG runways (i.e. handling the AMAN to optimise the sequence on the

runways).
e COOR-INI
0 Ensuring the coordination sith TP and TE for the arrivals delivery, and betwveen the
INI and the ITM.

e INI/N

0 Receiving traffi . from ACC and initiating the arrival sequence to LFPG Nort1 runway
prior transfer to ITM/N.

o0 Controlling North-Eastern and North-Western arrivals to LFPO/P V/PN prior t ansfer to
Orly APP.

e ITM/N

o0 Finalising the s :quence to LFPG North unway prior transfer to the tower.

The “P iint Merge” design in th - North-East, developed by DSNA axd refined/validated through real-
time prtotyping sessions carri :d out with the support of EUROCONTROL, was composel of (see
Figure 5):

e A “large” Point Merge far the main flow (LFPG arrivals) composed of two main seguencing
legs and a secondary one (bidirectional), all ceatred on the delivery point DEVIM. -or delay
absorption and flight eficiency considerations, the legs were up to 45NM length (uter leg)
and up to FL280 (middle leg). The secondary l2g (inner) was for low ltitude LFP 5 arrivals
(around 10% of the traffic). The distance bet reen legs was 5nm and located frym 40nm
(inner) to 50NM (outer) from the P)int Merge (DEVIM). Main levels were FL260 via RALAL
(spare: FL270/FL280). -L250 via D =LUL (spare FL230/FL210). Even F _ with FL22 ) max via
MOKIV, odd FL with FL 210 max via MAPOV.

e Two specific routes were designed on both sid :s of the legs for flights with destination Orly,
Le Bourget (via VEBEK) and Beauv iis (via DEVIM).

The se :ondary arrival routes were moved outside the main Point Merge in order to segr :gate the
arrival flows. In addition, vertic | constraint ; were added to these routes so that the secondary flow
would pass below the main flow (as today).

The ro ites for overflights remain unchanged compa‘ed to the current operational en ironment
(Baseli e).

O
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Figure 45: Point Merge in E-TMA A°TE sectors (North-East)

For an :fficient use of Point Me-ge, a “functional” split of AP / TE was needed with AP managing the
legs and TE the descent to the merge point. More pr :cisely, the aroposed task allocatio1 was as
follows:

o AP:

o0 Build LFPG arrisals sequen:e (speed r duction, initial descent t2 reach leg entry and
direct to the me ‘ge point when spacing reached).

o0 Handle other ar-ivals and o erflights ab we FL195.

0 Handle LFPG d:zpartures.

0 Maintain LFPG arrival sequ :nce (desce 1t to IAF and speed reduction).
0 Build and maintiin seconda‘y arrival se juence towards VEBEK and DEVIM.

o Handle overflig its below FL195.

For that purpose, the lower limit of the AP volume was | wered down to FL195 (compared to FL265 in
the current operational enviroament) in order to ke3p the seqlencing legs within its area of
responsibility.

AP and TE were each manned )y an executive controller and a planiing controller.

The “Point Merge” design in the North-West is described in section 6.1.2.1.2.

)
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Compa ed to today’s situation, tvo changes have been lone to enable the Point Merge intro iuction in
the Nor h East of Paris ACC:

e The transfer levels for t 1ie North arrival flow (DE_OM/MOPIL) were more constraininy (“stable
FL250” compared to “d :scending to FL250”) with an impact on Maastricht UAC and Brussels
ACC (assessed throug | Maastricht UAC and russels ACC questionnaires. This change in
delivery conditions wit | Brussels ACC and laastricht UAC was described in .etters of
Agreements (note: ther2 was no modification of the delivery condition . from APTE to Paris
Approach)®.

e The boundaries of the \E sectors were extend :d in the AoR of Brussels ACC and MUAC. A
temporary Cross Border Working Volume (CBWV) was assigned to Paris ACC. Remark:
during weekdays, this portion of air space will ¢ nflict with ilitary activity in LF-CB +16B and
EB-TRA South. A num er of CDRs (also some not penetraing the CB VV) had to »e closed
in order to (1) ensure a routing for Paris arri als that is :ompatible with the Point Merge
System and (2) to ensu-e that other traffic did not infringe with the Point Merge system. As a
consequence of this, th2 flying dist ince for certain traffic flows was increased (e.g. for traffic
via France with destination in the Langen FIR).

One objective of Point Merge in that partic Ilar case of that exercise and airspace is to absorb more
delay i1 E-TMA rather than in TMA. Tie AMAN lelay sharing strategy during Poiit Merge
experimentation was different from that in the baseline "he AMAN (VIAESTRO) is usually s :t with an
maximum delay absorption cap bility of 5 minutes in av :rage in APP (i.e. 2-3 min. for base and up to
7 min. for downwind). During the Point Merge experim :ntation, the AMAN was set with a naximum
delay of 2 minutes in APP.

6.2.2.2Exercise exec ition

DSNA »oerformed an implemetation of the North West and North East Point Merges on four
Saturdays in November and December from 05:30 AM t> 18:30 PM (UTC) for NE and from 05:30 AM
to 14:3 ' PM (UTC) for NW.

During his trial, Paris ACC applied a sector configuration based only on operational need i: sectors
collaps :d when traffic was low ind split wh :n the traffic was high. This was felt as needed i order to
keep the controllers’ awareness high. Thus Paris ACZC TP secto” (NW) was opened either as a
standal »ne sector or grouped ith another sector when the traffic load was low. Paris AC } AP and
TE sectors (NE) were opened either as standalone sect rs or grouped when the traffic load ras low.

Except STAR and the fact that the TP sector was ope 1ed as a standalone sector, no oth ir system
change has been planned; operations remained the same as usual.

As in June live trials, a show room was made available to receive all the :xternal obszrvers or
attende 2s (see section 6.1.2.2 for details on the observers who attended the trial).

Controllers on duty during the iessions and pilots haviig flown to CDG through Paris TP, or APTE
sectors during the sessions wer : asked to fill in a questi »nnaire.

Globall ', the Live Trial went well. Among the four Saturdays Live Tri Il, for three of them the runway
configu ation was facing West with a level rather low traffic due to meteorological conditions; for one
of them (24th Nov), the runway configuration was facing East and there were no ATFCM restrictions.

A feedback per each Saturday is provided b 2low.

® The m «ified transfer conditions bstween MUA > and Paris AC are as follows: at FL250 over NILEM, or, after

coordination, at FL260 over NILEM (instead of tr insfer further jownstream, >ver MOPIL, descending from FL310

to FL250, FL260 or, after coordination, to FL270).

The modified transfer conditions between Brussels ACC and Paris ACC are as follows: TBD
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2181
2182
2183
2184

2185
2186

2187
2188
2189

2190
2191
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2199
2200
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2204
2205
2206

Saturd vy 17" November 2012
General situation

The weather in Paris was fogg ' for most o' the day, with poor visiiility at Pari ; airports. As it is the
case under such weather conditions, CFMU regulation : were in place for inbounds Paris DG. The
airport vas regulated at 44 flights per hour instead of 6 ) under nor 1al conditio s, in the morning the
demand was at 77. As a result, the traffic load on TP and APTE sectors remained very | w during
most of the day. The wind was 210/40kts it FL200, meaning that flights on t e RALAL STAR had
tailwind. No technical problem was identified, and only a few aircraft were not able to fillow the
specific STARS.

The Point Merge STARs were ieldom used until 16:15 UTC. Only 1 few flights were delayed on the
sequen:ing legs, for example to group He avy aircraft :ogether on the runway. 7 flights d :stination
CDG arrived in the North-East A\PTE secto s between .6:24 and 16:37 UTC. This was the very first
opportunity to use the STARs to sequence the arrival traffic.

Very first feedback
BELG CONTROL

Very fe v traffic but a lot of phone communication. In ad lition, Belgo :ontrol mentioned that the start of
live trial has not been verbally :oordinated. Belgocontr>l would like traffic on standard pro :edure to
test automatic system coordinaion (ACT message): no direct route to check and no right wurn after
IDOKO. Advise airliners to flight going to Be auvais to fly via CIV-CMB instead IDOKO.

MUAC

No difficulties but traffic loads were too low to assess the effects of the concept undzr busier
(summ 1) conditions. There wa not enough overall traffic to assess (1) the feasibility to acnieve the
more stringent transfer constraits and (2) tne impact 01 other streams in the MUAC AoR ( Nest and
Eastbo ind flows).

PARIS ACC

No tec inical issues. There were some couple of non-correct FPL and some few aircraf. with no
updated STAR set in the FMS. 2aris ACC sent email to remind the procedures to be used during live
trials.

PARIS ACC ATCO

Only fe v ATCOs had the opportunity to make use of the STARs. Th 1y all were v 2ry positive about the
new sy item. They felt that building the sequence was safer and more efficient. Without being a goal,
spontaneously, some controllers grouped tr ffic by wake turbulence.

Saturd vy 24" November 2012

General situation

Wind w as calm and the landings facing to th2 East all day long. A wiid component W in altitude could
explain that some arrivals were a little bit higher than ex rected over MOPAR, the northwest | AF.

The initial CFMU restriction on outh landin j runway was cancelled at 06h30 and there was 10
CFMU restriction at all during all day.

In addition, it was decided to group heavy aircraft togeth 2r and thus two A380 were positione 1 in
AMAN to land on the same run ‘ay, one behind the othe".

Finally, no incidents were reportad.

In conclusion, the work carried out during this live trial could be taken into account for compa ison

with a siandar P :
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Very first ever feedback

BELG CONTROL

Some directs were refused to Paris ACC because Belgo zontrol was willing to test their syste n,
especially the sending of the ACT message.

MUAC

Okay to continue. Something needed to be clarified regarding LFOB arrivals. It was not clear how to
handle he flights (transferred to Belgocontr | or not). Tr iffic in MUA > was not sufficient to ju Ige but
MUAC :onsidered that the cons raint over NILEM could >e a problem with a higher workload.

Air Fraice
No diffi :ulty to manage the FPL. It was too early to be pravided with pilots’ feedback.

Saturd vy 1% December 2012

General situation

No problem came up.

Runwa ' configuration was facing West.

Usual ATFCM restrictions (44A/H) were in place in the orning to respond to LVP situation. .ate in
the afte ‘noon, there was a small peak of traffic localised only in the north-east, just enough for a local
experiment on coordination bet reen ACC and APP.

Besides, NOTAM have been se 1t to prevent the reoccur-ence of so e flight plan problems b it it did
not wor <.

Very first feedback

BELG CONTROL

Traffic sas light or too light to a preciate possible issue. Phone coor lination to r :quest direct routing
from Belgium airspace seemed to be more numerous th in usual. Some controllers did not fill the
questio naire provided as they fzlt that the t ‘affic was not significant :0 judge the impact of th2
system.

MUAC
No problems in the conduct of the trial. Traffic was again considered too low to make conclusions that
remain valid in more busy perio Is througho 1t the year.

Air Fraice
No feedback from pilots at the time. Flight plan staff wor Jload was correct and no major problems
came u).

PARIS ZDG
No diffi :ulties.

PARIS ACC

No diffi :ulty encountered on Paris ACC side. Because of the ATFCM limitations in place at CJG in
the morning, only few aircraft w re delayed on the sequ 'ncing legs. T'he afterno n peak of tr iffic was
handled using the legs for some of the traffi to CDG.

Saturd 1y 8" December 2012

General situation

Runwa ' configuration was facing West.

Initially a situation with 74 arrivals aircraft an hour divide 1 between North and South. A regulation was
in place for traffic coming from the south, but no regulati )n was in place for flight ; with destination
CDG impacted by the trial. Nevertheless, du 2 to icing co1ditions on numerous airfields located in
Norther1 Europe and reorganisation of traffi : following the snow con litions the previous day, some
flights have been cancelled. In 69 flights landed at the peak hour, wit1 very few of them that ad to be
sequen :ed on the Point Merge ystems.

The 11 D'CIOCW i terestmg for both 10orth-west ad north-east sectors.
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From pi ots who assisted to live trails and controllers, it seems that an adequate phraseology would
clarify understandings of chain actors. A phraseology co npatible with the current one should be
defined to improve the service provided. All he actors participating t 1 the arrival flights management
should inderstand each other without any ri sk of lack of understandiig or confusion.

6.2.2.2.1 Choice of Baseline

To analyse flight efficiency, Paris ACC cont ollers have established a baseline by choosing days with
compar able traffic during peak t affic in terms of:

- Between 07:40 AM and 08:20 AM, the number of:
= flights tirough TP (North-West iart)
= flights tirough TE (North-East part)
= flights tirough TP+ 'E
= arrivalsin LFPG
- The maximum number during one hour >f:
= arrivalsin LFPG

= arrivals in North runway

Runway configuration

Regulation

The table below shows the Point Merge days and Baeline days chosen to analyse and compare
flight efficiency.

Point Merge days Baseline dys

Saturday 17" Nove 1ber | Tues fay 20" Novamber

Saturday 24™ Nove 1ber | Wednesday 28" November

Saturday 1% December | Monday 12" Nov :‘mber

Saturday 8" Decemer | Monday 3" December

Table 20: Baseline and Poin Merge days for flight :fficiency analysis

The tab e below shows the diffe ent values vhich permit ed to choose Baseline days:

O
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Arrivals maximum in

5 RWY Requlation )7:20 to 08:10 one hour
ay Configuration eguiatio North
TP | TE | TP+TE | LFPG RWY All RWY
17/11/ 012 Westerly FPGARR1=44| 18 | 17 35 61 27 52
FPGARR1
20/11/ 012 Westerly 730-0900= 8 | 17 | 18 35 69 25 54
24/11/ 012 Easterly 20 | 17 37 84 37 72
28/11/ 012 Easterly 15 | 16 31 81 34 71
01/12/ 012 Westerly 21 | 16 37 67 27 52
12/11/ 012 Westerly 19 | 20 39 68 28 54
FPGARS
08/12/ 012 Westerly 720-0840=16 | 19 | 21 40 81 33 69
FPGARR1
03/12/ 012 Westerly 700-0820=i0 | 20 | 21 41 83 32 69

Table 21: Actual traffic for Baseline and Point Merge days

Figure 16 and Figure 47 below shows the head wind s:rength for LFPG arrivals in sector 'E and in
sector "P. Each Point Merge lay is compared with it; chosen Baseline day. Even if the traffic is
corresp >nding (more or less) between Point Merge days and there iaseline days, those figures show
that wind condition was not exactly the sa ie. Wind had an impact on flight efficiency. There are too
many parameters to take into :onsideration to obtain 1 perfect Baseline day for each Point Merge
days, i.2. same entering traffic in ACC, same weather, same wind, same transit traffic, et:... Wind
condition has not been a parameter taken ito consideration for the choice of the Baseline, but it will
be used in the flight efficiency analysis.

Some differences between Poi it Merge day and its coresponding Baseline d ys can be observed.

For instance:

o for sector TE, head win | of 17/11/2012 is 25 kn its stronger than 20/11/2012

o for sector TE, head wini of 08/12/2012 was a strong back vind (30 knots) and head wind of
03/12/2012 was quite low (5 knots)

o for sector TP, back wind of 24/11/2012 was 20 knots stronger than back wind of 28/11/2012
o for sector TP, back wind of 01/12/2012 was 20 knots stronger than back wind of 12/11/2012.
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Head Wind Speed TE

H Merge Point
@ Baseline

(knots)

17nov/ 20nov 24nov / 28nov

2304
2305 Figure 46: Head 'ind for LF 'G arrivals in sector TE during peak traffic

2306

Head Wind Speed TP

17nov/ 20nov 24nov/ 28nov 0O1dec / 12nov 08dec / 03dec
0,00 -

5,00

-10,00

-15,00

20,00

@ Merge Point

-25,00

(knots)

W Baseline

-30,00

-35,00

-40,00

-45,00

-50,00

2307
2308 Figure 47: Head 'ind for LF 'G arrivals in sector TP during peak traffic

2309

2310 To analyse controllers’ activity, Saturdays »>efore and ifter the Point Merge experimentations were
2311 used. The LFPG runway config Jration is considered as having no impact. We Jo not compare each
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2312
2313

2314

2315
2316
2317

2318
2319

2320
2321

2322
2323
2324
2325

2326
2327

2328

2329
2330
2331

2332

2333
2334
2335

2336
2337
2338

2339
2340

2341
2342

2343
2344

2345
2346

day of Point Merge day with | Baseline day, whole 2oint Merge days are compared with whole
Baselin 2 days.

B iseline day ; Point Merge days

Saturday 27" October | Sat irday 17" November
Saturday 3" November | Sat irday 24" November

Saturday 10" Nov ‘mber | Sat irday 1% De ember

Saturday 15" Dec ‘mber | Sat rday 8" December

Table 22: Baseline and Point flerge days ‘or controller’s activity analysis

6.2.2.2.2 Data collection
Data w re collected just after th : Point Merge experimentation:
e questionnaires filled in by pilots and controllers,

e processing of radar data (RDPS) of Paris ACC for Baseline days and Point Merge days
(trajectories are beginning before legs of Point Merge and ending on LFPG runways),

e recordings of the frequancy of the TP, AP an | TE sector (Saturdays of Point Mzrge and
some Saturdays before and after),

¢ logs of phone communications of Paris ACC,

e recordings from AMAN,

e wind conditions,

e recordings of sector configurations i 1 ACC (from COURAGE system),

e Flight Data recording (time, localisation, altitude, wind direction/speed, Fuel Flow per engine,
ground speed, calibrated airspeed, \V/C weight...).

6.2.2.2.3 Hours for aralysis

Point Mzrge Trials were performed from 05:30 AM to 18:30 AM (UTC) for NE and from 05:30 to 14:30
(UTC) for NW. But the most interesting for analysis happened duing peak traffic which wvas from
06:45 AM to 08:45 AM (UTC).

6.2.2.3Deviation from the planned act vities
Deviati yn with respect to the falidation Plan
e Measures of aircraft speeds and FL over IAF were not performed because:

0 Speed contain 'd in radar trajectories is ground speed (which depends on wind
conditions). Air raft speed wer IAF wo ild have been interestin j in case of indicated
air speed (IAS).

e Measures (number, dur ition and FL) of level off segment were not perfo ‘med.
e Measures were not perfarmed for those criteria:

0 CRT-05.06.07- 'ALP-0427. 1230 Pilots most often obtained a direct to the Merge
Point before entering the S 'AR.

0 CRT-05.06.07- 'ALP-0427. 1240 Contrllers most often proosed the pilots to
“descend at dis :retion” at the exit of the leg toward the Merge Point

0 CRT-05.06.07- 'ALP-0427. 1620 Fuel burn equal or )etter than i 1 Baseline
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2348

2349
2350

2351

2352
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6.2.3 Exercise Results

6.2.3.1Summary of E ‘ercise Results

6.2.3.1.1

6.2.3.1.2

Results on concept clarification
Results on concept clarification are presented in section 4.1.1.

Results per KPA

Edition: 00.00.04

The main results per KPA that rere addressed by EXE-15.06.07-VP-427 are su nmarized in the table

below:
KPAs Validation | Valifation | Success Success Exercis : Results | Validation
Objective ID | Objctive | Criterion Criterion Objective
1D Status
Canacl CRIT- Ave age answer -
pacity OBJ- Controller 05.06.07- | to p »reeived A majority of the oK
05.06.07- worklad VALP- opecelved = | participating E-TMA
VALP- assessment | 0427.0100 | "OF load question | controllers stated
0427.0100 Is that PMS that the workload
reduces workload [ o unchanged to
lower.
A maijority of the
participating TMA
controllers stated
that the workload
was unchanged (i.e.
no impact of the
Point Merge on
workload).
OBJ- Contrller gg {8_07_ zgggeegcy usageé | rrequency K
05.06.07- workl »ad VALP- : occupancy in APTE
VALP- assessment | 0427.0110 sector is lower
0427.0100 during the Point
Merge days.
: : | OBJ-05.06.07- | Traje ‘to CRT- Bett2r compliance
Predictabl | yaip. oredictablity | 9596.07- | with initial AMAN | 1S respectofthe | OK
|Ity 0427.0200 VALP- . initial AMAN
assessment 04270200 seq |9nced tlme sequenced time is
than in baseline equivalent to other
days in November
and December
2012
OBJ-05.06.07- :rrzgcg%ity SR o7. | Nu berof open | Mostof the E-TMA | 9K
0427.0200 assessment | VALP- loops / holqlngs controllers.stated
0427.0210 | lower than in that they did not
bas 'line have to issue
heading clearances
due to the Point
Merge.
oBI05.06.07- T::{'ieic::gt?ility S o7. | Nu beroflevel | Mostofthe E-TMA | 9K
0427.0200 P VALP- seg nents lower controllers stated
assessment | o> 0200 | than in baseline | that they did not
have to issue and
monitor
intermediary levels
due to the Point
= Avenue de Corterbergh 100 | B- 1000 Bruxelles | wwv.sesarju.eu 99 of 166
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Edition: 00.00.04

KPAs Validation | Vali lation g“.;““?ss Success Exercis : Results | Validation
Objective ID | Obj :ctive L) Criterion Objective
ID Status
Merge.
. 0OBJ-05.06.07- Metering CRIT- Mor : delay . .
Efficiency | yaLp. efficiency 05.)6.07- | abs rrbed on the Dela }ll n : chlsd K
0427.0300 assessment | VALP- legs rather than in mainy ahsorbec on
0427.0300 | T\IA and rather ?he Iegt;s !'ather than
. A in vectoring
than in vectoring | \ horeas in Baseline
in E-TMA. all delay in ACC is
absorbed in
vectoring
OBJ-05.06.07- | |AF d:livery | CRIT- Airc aft ; ;
VALP- conditions 05.16.07- [ sep irations and Alrcr:ftl_spacmg. t K
0427.0400 assessment | VALP- spe :ds over |IAF uer Colvery porn's
0427.0400 oqu il or better durln_g pleal: traffic
. - are similar to
than in baseline Baseline
OBJ-05.06.07- | Flight CRIT- Flig it duration - ion i
:),‘:,\ZI}P(;SOO efficiency 3?\-&%07- equ il or better ;hggiilggt:gn n K
: assessment 0427.0600 than in baseline equivalent to other
days
OBJ-05.06.07- | Flight CRIT- Flig it distance - i i
VALP- efficiency 05.16.07- | mig it be longer ;"ggt ilgt:pce n K
0427.0600 assessment | VALP- than in baseline -+ 'S
0427.0610 bec iuse aircraft unwalent to other
ays
are 1olding at y
higher altitude
OBJ-05.06.07- | Safet CRT- Lev !l of safety fell f g
Safety VALP- assessment | 05.)6.07- | py controllers All the participating | 9K
0427.0500 VALP- equ il or befter E-TMA and TMA
0427.0500 than in baseline and TMA controllers
stated that the level
of safety vas higher
than in baseline or
at least the same.
OBJ-05.06.07- | Safet CRT- Concrollers
E-TMA controllers oK
VALP- assessment | 05-16.07- | average answer t) -
0427 0500 VALP- e |ti%n considered that they
0427.0810 | _ oo had a better
- situational
q}txe a:!on is that awareness with the
:wa I':r:gss < Point Merge than
without.
bett ir than in
bas :line All the participating
TMA controllers
reported a better
situation awareness
with Point Merge or
at least equal.
OBJ-05.06.07- | Safet CRIT- Pilots’ general T
VALP- assessment | 05.6.07- | impression on the Pilots’ general K
0427.0500 VALP- PM ; procedure impression on the
0427.0620 | oo i Point Merge
communications prggedure about
A ’ radio
sim licity of the communications,
br :r(i::/d:fr?t; :“d simplicity of the
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2355

2356
2357

2358

2359
2360

2361
2362
2363
2364
2365
2366

2367
2368
2369
2370
2371

2372
2373
2374
2375
2376

2377
2378
2379

2380
2381

2382

2383

2384
2385
2386
2387
2388
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KPAs Validation | Valilation g“_f"‘?ss Success Exercis ' Results | Validation
Objective ID | Obj :ctive L) Criterion Objective
ID Status
phraseology is procedure, and

globally positive. clarity of the
phraseology was
globally positive.

Table 23: JSNA EXE-05.06.07-VP-427 - Resu ts per KPA

6.2.3.1.3 Results impacting regulation and sta dardisation initiatives
Results impacting regulation are presented in section 4.1.3.

6.2.3.2Analysis of Ex :rcise Results

The pe formance indicators measured during EXE-05. 16.07-VP-427 in November — December Live
Trials a e the same as the ones in June Live Trials (see section 6.1.3.2).

Regarding the number of answers per question in the controllers’ questionnaires:

In Paris ACC: each controller fillad a questionnaire after 2ach day of trial s/he was participati 1g at.
¢ In the North-East: 38 controllers out of 40 filled t 1e questionnaire on APTE sector.

¢ Inthe North-West: 15 ¢ ntrollers ou : of 16 filled he questionhaire on TP sector.

In Paris CDG: One questionnaire was filled by a Point /lerge expert who was in charge of lebriefing
3 controllers (SEQ, COOR and INI) after each peac< of traffic. Out of the 80 controllers who
particip ited to the trial, 40 answered the questions »f the questionnaire (1) questionniires x 3
controll :rs = 45 controllers haing answered the que itions, except that on some hours the SEQ
position was manned by the COOR, which 1akes 40).

Regarding the number of answers per question in the pil>ts’ questionnaires:
e 29 Air France pilots’ answered the questionnaire.

e 8 Regional pilots provid :d a feedba k.

Note: | | the figures presented in the following sections, the numb 'r of answers to the questions is
sometimes different. This is due to the fact that the controllers and the pilots did 10t always answer all
the que stions.

The foll »wing sections provide ith a general analysis of EXE-05.06.)7-VP-427 results.

6.2.3.2.1 Operability in ACC

6.2.3.2.1.1 General Feedbac

As illus rated in Figure 48 to Figure 51, the feedback from Paris ACC controllers was ver positive
and cosistent with June live trials. Regarding the le rel of difficulty of the Point Merge + AMAN
procedure to manage the overall traffic (to LFPG, overflights and peripheral fli yhts), and to perform
the coo-dination was rated in majority as unchanged to clearly easier in the North West as wvell as in
the Nor h East (see Figure 48 and Figure 49).
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The cotrollers reported more flexibility to change the sequence order, typically to accommodate
requests from the Approach. The coordination with L -PG regarding the sequence order and the
spacing (to leave room to inset flights from other ent y points) was facilitate | as the Point Merge
system allows to easily create any order. If the flights had to lose time (for example because of LVP
conditions in CDG), it was eas ' for the E- MA controllzrs to let the flights on the legs and to make
them tun (i.e. leave) when there was no mre time to absorb. TE PLN controller had more iime than
today t coordinate each aircraf: speed in order to optimise the sequence. The reduction in frequency
load (n itably in case of high traffic load) allowed focusi 1g on the coordination with the Approach and
to try and build a sequence perf :ctly suited to CDG.

The Point Merge combined wit 1 the AMAN allowed a etter respect of the arrival time an | a better
respect of the delivery conditions notably in terms of lev 3l constraints. The AMAN was used to decide
of the oment to make the aircraft leave the legs.

The Point Merge combined wit | the AMAN improved flight profiles as the number of level >ffs were
reduced to one (the one on the leg). It also improved th2 quality of the sequence (precision, spacing)
thanks to a better adherence to AMAN dela .

Regarding the management of the RAPO R-GIMER take-offs (i.e. mainly climbing traffic departing
from G rmany and Luxemburg), today it represents a difficulty as thase flights are in potential conflict
with th : arrivals. Today, the E-TMA contr)llers have to ask Maastricht ACC controllers 0 give a
heading to the arrivals in their s :ctor in order to prevent the conflict. With the Point Merge, the E-TMA
controll :rs can themselves act on the arrivals by givin j them a direct to one f the legs’ ~vaypoint,
thus avoiding the take-off routes. In case speed reduction or use of multiple levels on ley are not
sufficie it to cope with simultanzous arrival of excessive number of aircraft to leg entry, the E-TMA
controll :rs might instruct one or several inbound aircraft direct to a waypoint of the leg other than the
entry pint or decide to tempor irily use the level dedic ted to the adjacent leg, provided that level is
not occ 1pied (cf. [3]).

The management of the peripheral flights, which are tra 1sits that are slow to climb and thus can be in
potential conflict with the arrivals, is consid red as unc ianged compared to today. No com nent was
provide 1 that could explain the range ratin |s visible in ‘igure 48 (2 ‘Rather more difficult’ a iswers).

Level of difficulty of the Merge Point + AMAN procedure to manage:

Upstream coordination (UKUZ 1
& London)

Coordina ion with LFPG
Peripheral flights

Overflights viaVEULE

ARR trafficto other LFP* |
airfields

AMAN constraints
Transferlevels to LFPG

ARR trafficto LFPG

(=

~

o 4

| I

- | I

0 1 2 3 4 5
Number of ACC controllers' answer

M Clearly more difficult ®Rather more difficult Unchanged mRathereasier m Clearly easier

Figur : 48: ACC controllers’ rating regarding the level of difficulty of the Point Merge ‘- AMAN
proced ire in the N rth West
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Note: The orange rating related to the se juencing of ARR traffic to LFPG visible in Fig ire 48 (1
“Rather more difficult” answer) was explained by the difficulty to perform a precise sequencing of SNM
during the trial. The sharp turn; from the | :gs to the lerge Point 1eeds some time to get used to.
Howev r, the controllers believe that after sufficient pra :tice, the sy item can provide higher precision
than current vectoring method. Concerning the orange ating related to the ARR traffic to other LFP*
airfields (“1 Rather more difficult’” answer), the controller explained having had more difficulti :s to deal
with LF DB arrivals when focused on contin ious desce it inside the cone of the Point Merg : system.
No co iment was provided thit could ex»)lain the orange rating . about the management of the
overflig is (3 “Rather more difficult” answers).

Level of difficulty of the Merge Point + AMAN procedure to manage:

Coordination with LFPG
Peripheral flights

RAPOR - GIMER take-offs

ARR fraffic to other LFP*
airfields

[
O
AMAN constraints I
Transferlevels to LFPG | ]
]

ARR frafficto LFPG

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Number of ACC controllers’ answer

M Clearly more difficult ™ Rathermore difficult Unchanged ™ Ra hereasier M Clearly easier

Figur : 49: ACC controllers’ rating regarding the level of difficulty of the Point Merge - AMAN
proced ire in the North East

Note: The orange rating regarding the RA ?OR-GIMER take-offs (1 “Rather more difficult” answer)
was related to a case of a take-off having caught up a LFPG arrival. The controller had to give a
heading to solve the problem.

The orange rating in Figure 49 ragarding th : AMAN constraints (1 “Rather more difficult” answer) was
due to the fact that during the session, the AMAN was not updated soon enough (before the aircraft
left the legs), which caused the opening of a holdiyg at LOR Il. The orange rating ‘egarding
coordin ation with LFPG (1 “Rather more difficult” answzr) was explained by the fact that on the AP
sector, there was no direct conmunicatio | with CDG sequence manager; wen a chanje in the
AMAN was requested the AP :ontroller h id to comm Jnicate the information to TE contraller who
would transmit it to CDG, which took too lon 3.

According to the majority of th : participating ACC conrollers, the safety was either improved or at
least as safe as today. The aircraft were strategically separated on the legs, hich made the traffic
less co iflicting. The controllers reported that the Point Aerge STARs, naturally separating t1e traffic,
provide 1 margin to manage the traffic and potential un isual situations. Once stabilized on the legs,
the aircraft in sequencing are no longer conflicting whereas with the headings, the controller has to
constantly monitor them.

The controllers found that the Point Merje system provided more flexibilit/ and saved mental
resourczs (e.g. fewer message ; to give) which could b 2 redeployed to optimise the sequencing and
the conlict resolutions. Once the levels giv :n the aircratt, which are stable on t 1e legs, the controller
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has tim 2 for other tasks and doss not only focus on th : sequencin |. S/He has more time t> monitor
the whole traffic.

In TP szactor, the controllers fo ind that the Point Merg: STARs on TP were adapted to the current
traffic in TP sector and facilitated the work.

In APT = sectors, some controllers found that the system made it easier to adjust the iequence
depending on the delivery condi:ions from the preceding sectors..

Globally, how would you assess the level of safety on your position?

25
25
M ParisACC NW
12
9 M ParisACC NE
4
. 1 1
0

Very low Low Normal Hgh Very high

N
o

Number of answers
= [
15} «

wv

Figure 50: ACC cont ollers' ratings regardi ig safety on their control position

How woud you assess the level of safety compared to the usual

situation?

20
§ 15 14 13
2 11
©
-
G 10 m Paris ACC NW
o
£ N m Paris ACC NE
35

Clearly Rather  Unchanged Rather Clearly
lower lower better better

‘igure 51: ACC controllers’ ratings regarding ;afety com iared to today’s situation

On AP 'E sectors (i.e. in the lorth East), regarding the DELUL |2g which is the leg close to the
sector’'s entry, and the associated space rhich protects the leg, ill the controllers answ ired they
seemed adapted (leg not too far and space sulfficient).
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According toyou, did the DELUL leg and the associated
CBWYV seem adapted?

B 8 & &

Number of answers
=R NN
n o

o

o wv

Yes No

Figure 52: ACC controllers’ ratings rega ding the adaptation of DELUL leg and the as ociated
CBWV

All the controllers, except one, reported that the handover procedure at FL250 of the arrivals via
NILEM seemed relevant to manage the flights on DE _UL legs. Controllers felt that the procedure
FL250 it NILEM as defined in the LoA wa . adequate t> provide e irly vertical separation ith traffic
FL260+ flying the opposite leg. dowever, they noticed t iat several times the traffic was delivered at a
higher |2vel than planned, resuling in extra workload fo- the controllers (need to adapt the iequence
accordigly in some cases). To lay, the arri sals are deli/ered via MOPIL below FL310 in th : descent
to FL25) or FL260 (and even FL270 can be used after coordination). With the Point Merge p ‘ocedure,
the arri rals had to be delivered stable at FL250 over NILEM (which is situated 9 NM to the North of
MOPIL). This results in a transfer from MU \C to Paris ACC which had to be d >ne much e arlier and
which as more constraining for Maastricht ACC controllers than to lay. The location of the N-E Point
Merge iystem protection area, :ogether with the lower profile const-aint require 4 by the Point Merge
System procedure for traffic fro n the North, had an imp act on major en-route European flo 's to/from
UK and from further west (traffic on ATS routes UL607 and UL608/UL610). This network impact of the
N-E P IS would inevitably be aggravated if the system would b: applied during summ2r and/or
weekday traffic loads.
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According to you, did the handover procedure at FL250 of the arrivals
via NILEM seem relevant to manage the flights on DELUL legs?

Number of answers
G 8 B 8 &

=
v O

Yes No

Figu-e 53: ACC controllers’ ratings regarding the elevance o’ the hando ver proced ire via
NILEM

Note: T1e negative answer in Figure 53 is explained by the controllzr by the fa :t that if deli/ered too
late, the aircraft take the leg bef re the Paris ACC contr iller can give any instructions.

The controllers reported a better and efficient balan:e of tasks allocation between AP and TE
compar 2d to the current situation (baseline). Today, under standard conditions, flights via R POR are
transferred from MUAC to AP sector, whil 2 MOPIL inounds are transferred directly to TE sector.
Becaus 2 the sequence is built by TE by giving radar headings, an initial descent and possibl ' a speed
reduction and an initial heading is issued by AP to the arrival flights before transferring them to TE so
that all the arrivals are handlei by one sector (for safety reason;, in order to issue descent and
heading clearances according to the rest of the traffic). With the Point Merge organisation, all the
flights above FL195 (95% of the traffic) are transferred from MUAC / Belgoco 1trol to AP (even the
MOPIL flow). The workload thu . is split bet veen AP an 1 TE, with A2 building the sequence (descent
towards leg's FL, giving speed raductions a 1d then dire :ts to DEVIM) before transferring the flights to
TE. TE then descends the traffic according to the other flows to the level require | at the IAF.

This tasks allocation between AP and TE enables continuous descents for LFPG arrival (no level off
from le wing the legs down to the merge point) as it is easier (yet not systematic) for TE to directly
give the descent towards the flight level to the IAF witho it intermediary constraint.
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According to you, did the tasks sharing out between AP and TE
sectors seem more relevant than the current one?

8

25

&

[
o

Number of answers
5 &

w

3 3

o Il 1

Clearly better Ratherbetter Unchanged Ratherlower Clearlylower

Figure 54: ACC controllers’ ratings reg irding the rzlevance of the task sharing betw :en AP
and TE

Note: Among the three “Uncha iged” answers, two wer : not explained; one stated that the workload
was inc ‘eased on AP with the management of the depar:ures and of the ELLY arrivals.

6.2.3.2.1.2 Controller’s Activity

6.2.3.2.1.2.1 North-East Poin: Merge

The fre yjuency occupancy is calculated over 5 minute ranges every 5 minutes wvhen the A2 and TE
sectors are grouped together as APTE.

As the traffic is not exactly the iame in Baszline and during Point Merge, we analysed the frequency
occupa ¢y with the number of flights in. This number of flights is an instantaneo i1s number o' flights in
APTE, :alculated in the middle of the 5 1inute rang :s during wiich the frequency occ Ipancy is
calculatzd. To know if a flight is in APTE or 1ot, we anal rsed the trajectory in the radar recor lings and
calculatad when the flight entered and exited APTE (geographically).

The an ilysis of the frequency o :cupancy shows that:
¢ During low traffic, the fr :quency loa 1 was equiv lent in Point Merge and in Baseline;

e During medium and hijh traffic, the frequenc was less Ioaded with Point Merg: than in
Baseline.

In conclusion, the frequency load is equal or lower with 'oint Merge than in Baseline.
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Frequency Occupancy in APTE
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Figure 55: Fre juency occ ipancy in APTE

For furtier analysis, we focused on flights with delays to see if with Point Merge the frequ 'ncy load
was cle arly lower than in Baseli ie.

To detect delays, we calculated the distanc 2 flown in A ZC (from 10JNM of LFPG to 50NM of LFPG)
of flights arriving in LFPG. We lefined an indicator called “trajector ' extension” as the perc :ntage of
extensin of the distance flow | in ACC. For example, if the distance flown in ACC is 55NM, the
trajecto 'y extension is (55-50)/5) %.

Every 5 minutes, we considered flights in APTE and selected the frequency occupancy wvhen the
mean o' trajectory extension of flights in APTE at this time was abov : 10%.

The an \lysis of the frequency o:cupancy when trajectory extension was above L0% shows ‘he same
thing as previously when we co sidered all the values. "he frequen y load was 2quivalent o lower in
Point Mzrge than in Baseline.
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Frequency Occupancy in APTE (trajectory extension 2 10%)
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Figure 56: Frequency occupancy in APTE with trajectory extension above 10%

We analysed the frequency occ Ipancy dep 'nding on th > mean trajectory extension of flights in APTE
every 5 minutes. We grouped trajectory extension as follow: 0%-5%, 5%-10%, 1 1%-15% ...

As previously, the figure shows that the frequency loal is equivalent or lower in Point Merge as in
Baselin 2.

In the fi jure below, vertical blac ¢ lines represent confide 1ce intervals.

It is very interesting to notice that most of he time and especially when frequency load is lower for
Point Merge, the mean frequency occupancy is outsid : of the confidence interval of the other data
(Baseli e or Point Merge). This shows that we have enough data t) conclude that frequen :y load is
lower w th Point Merge.
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Frequency Occupancy in APTE
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Figure 57: Frequency occupancy in APTE depending on trajectory extension

The sc tter plot below confirms this analysis. The differance with the previous scatter plot i; that the

number of flights

is not an insta itaneous number. This i the number of flights in APTE weighted with

the tim2 spent in APTE during the 5 minute range during which the frequency occupancy is

calculatzd.

The linear regression shows that frequency occupancy is equivalent with little traffic in Baseline and in
Point Mzrge, but with higher traffic, the frequency occup ancy is lower in case of Point Merge.
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Figure 58: Frequency occupa icy in APTE (number of flights weighted with time spent in APTE)

The an ilysis of phone communications bet veen the A TE sector and APP shows that conrrollers of
the AP E sector called slightly nore the Approach with Point Merg: (+0.3%pt) but were slijhtly less
called by the Approach with P int Merge (-0.4%pt). In conclusion, phone com munications between
APTE and APP with Point Merg : were simil ir to Baselinz.

Those iwmbers were calculated during two hours during peak traffic (from 06:45 AM to 18:45 AM
(UTC)) for each day of Point flerge and is corresponding Baseliie day (same days used for the
analysi . of flight efficiency). The figure below is the mean of the phone call occupancy and the total
number of phone call between PTE and A °P for Baseline days and for Point Merge days.

Phone call occupancy between sector APTE and APP

Number of phone call between sector APTEand APP

-

during peak of traffic during peak of traffic
6,0%
4,0%
M@ Baseline M@ Baseline
@ Merge Point @ Merge Point
2,0% A 37% 4.0%
0,0%
Sector APTE calling Sector APTE called by Sector APTE caling Sector APTE called by
APPRoissy APP/Roissy APP/Roissy APP/Roissy
Figure 59: Phone commu lication bet veen sector APTE and APP
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6.2.3.2.1.2.2 North-West Point Merge

TP sector was seldom opened as a standal )ne sector ( inly 20 minutes during 3 days of Poit Merge,
and ne er during Baseline days|. TP is usu illy grouped with TH and LN (=TPHN), or with T |, LN, UK
and UZ (=HPKZ). We don’t hav : enough data to measu e the impact of Point Merge on the frequency
occupa ¢y in sector TP.

The an ilysis of phone communications between the TP sector and APP shows that controll 2rs of the
TP sector called less the Approach with Point Merge (-0.9%pt) and were less called by the \pproach
with Point Merge (-0.4%pt). Those results should be :onsidered vith caution because thzre is an
importait variation from a day to another. For example, for 20/11/2012 which is a Baseline day,
phone :ommunication occupan :y from sector TP to AP *> was 5.2% whereas for other days it was 3%
or less. This high value increases the mean phone com 1unication o :cupancy from sector TP to APP.

Those iwmbers were calculated during two hours during peak traffic (from 06:45 AM to 18:45 AM
(UTC)) for each day of Point flerge and is corresponding Baseliie day (same days used for the
analysi . of flight efficiency). The figure below is the mean of the phone call occupancy and the total
number of phone call between TP and APP for Baseli ie days and for Point Merge days. Nhen TP
was not opened as a standalone sector, the measure was done on t 1e grouped siector including TP.

Phone call occupancy between sector TP and APP Number of phone call between sector TP and APP
during peak of traffic during peak of traffic
4,0% 40
35
30
B Baseine g 1 Baseline

m Foint Merge 15 m Point Merge
10
5
0

Sector TP caliing Sector TP called by Sector TP calling Sector TP called by
APPRoissy APP/Roissy APPRoissy APPRoissy

Figure 60: Phone Communication b :tween sector TP and APP

6.2.3.2.1.3 Controller’'s Workload
Overall, ACC controllers’ feedback about th :ir perceived workload w as that they were not ov :rloaded.

The wo kload was considered as average to very low with the Point Merge and AMAN. In majority, it
was co 1sidered as rather unch inged to clearly lower ith the Point Merge. Compared to today, the
reduction in workload was due to the fact that the arrivals are separated on the legs and the Point
Merge ind AMAN procedure is :asy to appl /.

The grouping of aircraft is facilitated with the Point Mer je system, vhich is less demanding than the
radar v :ctoring. This should en ible capacit/ improvem :nt. With the Point Merge, the contrllers can
more easily group aircraft according to their wake turbulznce category. They have more tim : and it is
easier t> choose which aircraft and when make them leave the legs.

The Point Merge system enabled the E-TM \ EXE contr llers to be | :ss loaded by the frequency, thus
more a ‘ailable to improve the s ‘rvice provided to the flight crews an i the Appro ich.

In AP szactor, the aircraft did no: stay long on the frequ :ncy except when they were on the legs. The
workload was felt as lower than today.

In TE, t1e workload was also felt as lower than today due to the fact that there ‘ere few messages to
give (descend at discretion, speed), the AP sector having prepared the sequence, and that that there
were n) conflicts. However, the workload might be increased by the will to improve the delivery
conditions.

In TP, t1e workload was felt as lower than today but, for some, it increased the vigilance (e.g. on the
levels - with turns at 90°, the se aration is reduced; and on the delays to absorb).
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Globally, how would you assess your workload on your position?

20 19
w15
5 13
3
§
%S 10 W ParisACC NW
2 7 M Paris ACC NE
€ 6
z 4
> 3
0
Very low Low Average High Very high
2628
2629 Figure 61: ACC controllers' rating regarding their perceived level of workload
2630
Did this workload seem differentfroma usual situation?
25
22
. 20
@
2 1
-
4 11 At M ParisACC NW
210 )
£ M Paris ACC NE
3
4 5 4
2 2
0 _‘ T
Clearly Rather  Unchanged  Rather Clearly
lower lower higher higher
2631
2632 Figure 62: ACC controllers’ rating re jarding the level of workload com )ared to today’s
2633 situation
2634

2635  Note: Ratings presented in Figure 62 regarding a rather higher workload compared to without the
2636 Point lerge (2 “Rather higher” answers in the NW, 1 “Rather higher” answer in the IE) were
2637  explain :d as follows:

2638 ¢ In the NW: one controller referred to a lack of habit; the other controller explaine | that the
2639 sequence requested by LFPG was nore complex than usual.
2640 ¢ In the NE: the controller explained that as Planning Controller, there was more co rdination
2641 (with AP and MAESTRO), but that the workloa | was also better balanced between the EXE
2642 and PLN controllers (E .E ATCO being more available, the :ommunication is easier between
2643 EXE and PLN controllers).
2644
2645
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6.2.3.2.2 Impactin APP/N

6.2.3.2.2.1 General Feedbac

Note: T 1e answers related to th 2 delivery conditions of t1e arrival traffic to LFPG, although f rmulated
in an a solute way, have to be taken relative to the curent situatio 1 as it is in omparison to today’s
situatio 1 that the APP controller s gave their feedback.

As in June exercise, the general feedback from the App ‘oach controllers was globally positive (Figure
63). Ex :ept in some cases des :ribed below referring to the orange ratings, compared to to iay, APP
controll :rs reported benefits of the Point Merge + AMA | in the delivary conditions of the arrival traffic
to LFPG and to the other LFP* airfields.

Delivery conditions of the arrival traffic to LFPG

paieokraaed
other LFP* airfields
Respectt AN consians S =

Aespecto specdconshabs C ———
respectorsansraspartons (I [
o 1 2 3 4 5 6 T 8 9 1 1 12 13

Number of LPFG controllers' answer

mVerybad = Ratherbad Average ®Rathergood mVerygood

Figur: 63: APP controllers’ rating regarding the delivery conditions of the arrival traf ic with
the Point Merge + AM N procedure

Note: T 1e orange rating in Figure 63 regarding the stan lard separations (1 “Rather bad” an wer) and
the vertical constraints (2 “Rather bad” answers) were explained by the fact that during a session,
several aircraft took the legs whereas ther 2 was no A IAN delay, which led to a spacing of 12NM
betwee aircraft in this sequence. In som : cases, co itrollers wer2 struggling to give the direct to
Merge Point instruction at the ri jht time, de ending on tae position of the previous aircraft. 'he direct
needed to be given when the praceding aircraft was at 5SNM, whereas they were used to wait until the
separation was of 7NM (like during the si nulations) t» give this instruction. This led to increased
separation between the flights inbound CDG. In anoth :r case, it led to the opzning of a holding at
LORNI as explained in section 6.2.3.2.1.1. The orang ' ratings regarding the rertical constraints (2
“Rather bad” answers) were related to the fact that airc aft were oft2n delivered at VEBEK 00 high).
The or inge rating regarding the speed constraints (1 “Rather bad” answer) rzfers to the fact that
during | session, an aircraft was rerouted via VEBEK for the 26L runway with a speed to high.

As illustrated in Figure 64, tie participaing APP controllers cinsidered safety and situational
awaren 3ss were higher than in the baseline, which is co 1sistent with June live trials results.
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Safety and situational awareness

Situational awareness

Number of LPFG controllers’ answer

B Clearlylower M Ratherlower Unchanged @ Ratherhigher M Clearlyhigher

Figure 64: APP controllers' ratin |s regardin j situational awarenes ; and safety

6.2.3.2.2.2 Controller’s Activity

To ass 'ss the Approach controllers’ activity, the worklo ad was analysed. As shown in Figure 65, the
majority of the participating AP> controllers rated their workload as average. Regarding tye “High”
answer, the controller gave the ‘ollowing explanation: th2 Sequence Manager was increased due to a
confusin regarding the strategy to put i1 place because of a late briefing between \pproach
supervi sors, between Approach supervisor ind SEQ, and between Approach supervisor and TE. The
workload of the INI N as also in reased bec iuse aircraft were delive ed too high at VEBEK.

When sked during the debriefing to compare their vorkload with and with »ut Point Mzrge, the
particip iting APP controllers re >orted no significant imact of the ’oint Merge compared t> today’s
situatio 1.

Globally, how would you assess your workload on your position?
12 11

10

Number of answers
o)

4
7 1
0 ]
Very low Low Average High Very high

Figure 65: APP controllers' rating regarding their perceived level fworkload

6.2.3.2.3 Performances in ACC + APP/N

6.2.3.2.3.1 Quality of Traffic Jelivery

Figure 36 and Figure 67 belo / show for each day of November and December 2012, the mean
differen ce between sequenced time 15 minutes before LORNI or MOPAR and time when iircraft fly
over th : IAF. The beacon MOPAR is the IAF for North- Vest LFPG arrivals and the beacon LORNI is
the IAF for North-East LFPG arrivals.
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Note: for one LFPG runway configuration and for some kind of aircraft, the IAF for North-W :st LFPG
arrivals can be MOBRO. But tie IAF for most aircraft is MOPAR. That's why the analy iis of the
respect of the initial sequenced ime for North-West LFP 3 arrivals has been focused on MO 'AR.

There is no obvious conclusion with those figures. Valies for Point Merge da /s seem to be in the
usual v iriation. The respect of the initial sequenced time is equivalent to other d 1ys.

Mean difference between sequenced time 15 minutes before LORNI
and time at LORNI
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Figure 66: AMAN analysis: Respect of the initial seque iced time at IAF LORNI

Mean difference between sequenced time 15 minutes before MOPAR
and time at MOPAR
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Figure 67: AMAN analysis: Respect of the initial sequen:ed time at IAF MOPAR
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Figure i8 and Figure 69 show tnhe distribution of spaciny over DEVIM and KOLIV during peak traffic.
Those )eacons are delivery points from ACC to APP, JEVIM for North-East arrivals and (OLIV for
North- fest arrivals. For Baseline days and for Point flerge days, all spacing between two aircraft
over D :VIM and KOLIV during >eak traffic have been calculated. Then, we counted how m iny times
each value of spacing occurred.

As usual, ACC controllers were tasked t> deliver LFPG arrivals to APP/N with 8 NM spacing
(minimum). As illustrated in Figure 68 and Figure 69, tie sequencing of arrival flows to D :VIM and
KOLIV vas similar in both condi:ions:

- Most of LFPG {E arrivals vere deliver :d to APP/N over DEVIM between 8 NM and
11 NM.

- Most of LFPG W arrivals were deliverad to APP/N over KOLI / between 8 NM and
11 NM for Baseline and bet veen 8 NM ind 12 NM f)r Point Merge.

Larger ;pacing values correspond to gaps in the traffic. It is normal that the main peak is no: at 8 NM
becaus : there was some delay in ACC du ! to high tra fic in LFPG. Aircraft spacing were above the
minimu n spacing (8 NM).

Distribution of spacing over DEVIM

14
12
o A
=
g 8 / —— Baseline (4 days, 122 flights)
E 6 = Point Merge (4 days, 102 flights)
4
Jd /] N
L T

Spacing (Nm)

Figure 68: Dist-ibution of spacing ov r DEVIM during peak t -affic
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Distribution of spacing over KOLIV
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Figure 69: Distribution of spacing ov :'r KOLIV during peak traffic

6.2.3.2.3.2 Flight Efficiency

The different working methods in Baseline and Point Jerge are clearly visible on North- Vest and
North-East LFPG flown trajectories during »eak traffic Figure 70, ~igure 71, Figure 72, Figure 73).
The us : of radar vectoring and holdings is iapparent in 3aseline whereas the flow of traffic vas more
order with a contained and predefined dispersion of trajectories with 2oint Merge.

The last day of Point Merge xperimentation, controllers performad flow management and some
North-East arrivals have been sent on the VEBEK IAF to lan| on South LFPG runvay (see
08/12/2)12 on Figure 73)

In case an aircraft reached the end of the sequencing | :g and still had some delay to be absorbed in
ACC, t ie controller had the possibility to vector the tr fffic in the airspace available in between the
sequen :ing leg and the IAF. If the airspace available i . not sufficient for the AMAN sequence to be
adhere | to, holding patterns shall be used.
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2746 Figure 70: 07:00-09:00 AM - 17/11/2012 (Point Merge) and 20/11/ :012 (Baseline)
2747

founding members ‘ Avenue de Cortenbergh 100 | B- 1000 Bruxelles | www.sesarju.eu 119 of 166

TumOFLAS CoMmiton  FUROCONTROL '
©SESAR JOINT UNDERTAKING, 2011. Created by DSNA for the S ZSAR Joint Undertaking within the frame of the SESAR
Pro ramme co-financed by the EU and EUROCO \TROL. Reprint with approval of publisher and the source prperly
acknowledged.




Project ID 05.06.07
D45 - Step 1 AMAN + Point Merge Validation Report Edition: 00.00.04

—2UTautical mils(s),
(el ol

20 Nautical Trile(s)
Rt e e

2749 /) .
2750  Figure 71: 07:00-09:00 AM - 24/11/2012 (Point Merge) and 28/11/ ‘012 (Baseline)
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2753 Figure 72: 07:00-09:00 AM — 0 1/12/2012 ( 'oint Merge and 12/11/2012 (Baseline)
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2756  Figure 73: 07:00-09:00 AM — 03/12/2012 ( ‘oint Merge  and 03/12/2012 (Baseline)
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2758 Here after are some figures about the use of both Point Merge procedures. The whole
2759  experimentation period of Point Merge is considered, i.2. the 4 Point Merge days from 05:30 AM to
2760 14:30 ( JTC) for North-East LF G arrivals and from 05:30 AM to 18:30 (UTC) for North-West LFPG
2761  arrivals.
2762 In this t able, flights using PMS are flights witn a trajector 7 extension in ACC greater than 8 N /.
NE LFPG arrivals | NW LFPG arrivals

Number of flights during the wole experimentation pe iod 501 265

Number of flights using PMS 71 35

Perce 1tage of flights using PMS 14% 13 H

Mean distance flown on the le js (NM) 17 21
2763 Table 24: Some number of flights aout the us : of both Point Merge ystems (P 1S)
2764

2765 6.2.3.2.3.2.1 North-East Poin Merge

2766  The anlysis of distance and ti ne flown (fr ym 100NM from LFPG to 5NM to LFPG) of LFPG North-
2767 East arrivals shows that aircraft flew equival 2nt distance and time in Point Merge.

2768 Particul arly, during peak traffic, iircraft flew:

2769 o with westerly LFPG run vay configuration
2770 0 -1NM in Point Merge (-0.7%)
2771 0 -1'53in Point Merge (-7%)
2772 e with easterly LFPG run ray configur ation
2773 0 +1NMin Point flerge (+0.6 %)
2774 o0 +52" more in P iint Merge (+3%)
2775
Mean distance flown (NE arrivals - westerly)
Mean time flown (ME arrivals - westerly)
e 28:48
140 25:55
120 23:02 4
= 100 1 20010
% ® E 1717
% &0 514:24-
g 60 E 11:31 4
40 " os3s
0546 1
20
0253
’ peak of traffic ooee peak of waffic 5:30-18:30
2776 o e [esseine atioge o]
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Mean time flown (NE arrivals - easterly)
Mean distance flown (NE arrivals - easterly)

36:00

28:48

]
@
&

Distance (NM)
s
b4

Time (mm:ss)

0712 1

00:00 -
peak of traffic 5:30-18:30 peak of traffic 5:30-18:30

mEBaseline mMerge Point | WBaseline @Merge Point |
Figure 74: Distance and time flown n ACC+AP?> (NE arriv Is)

It is int :resting to note that durng the whole day (from 05:30 to 18:30) with easterly LFPG runway
configu ation, aircraft flew less listance (-3 \M) and more time (+49”) in Point Merge. 24/11/2012 is
the only Point Merge day with easterly LFPG runway configuration, its corresponding Baseline day is
28/11/2)12. The analysis of th : wind those days betw :en 05:30 axd 18:30 shows that in Baseline,
head wind decreased in TE, whereas it stayed strong during Point Vierge day. It explain th at aircraft
could fl 7 less distance and mor2 time. The table below shows head wind in TE for LFPG rrivals at
differen:time for 24/11/2012 an | 28/11/201 .

06:00 | 09:00 | 12:00 | 15:00 | 13:00

24/11/2012 (Point Merge) | 47 kts | 41 kts | 41 kts | 42 kts | 52 kts

28/11/2012 (Baseline) 49 kts | 43 kts | 40 kts | 28 kts | 15 kts
Table 25: Head wini in TE for _FPG arrivals for 24/11 2012 and 23/11/2012

It is worth analysing the distance and time flown in ACC and APP separately. In leed, one objective of
Point Merge was to absorb mor2 delay in E-TMA (on th 2 legs) rather than in TMA (and rath >r than in
vectoring in E-TMA).

The an \lysis of distance and time flown in ACC (from 100NM from LFPG to 49NM to LFPG) and APP
(from 4 )M from LFPG to 5NM to LFPG) during peak traf ic shows th it aircraft flew:

e Equivalent distance and time in AC ' in Point M rge
0 -1NM and -1’03 with westerly LFPG run vay configuration
o +1NM and +14" with easterly LFPG run vay configuration
e same distance and equivalent time i1 APP in Point Merge
o0 -50" with weste ly LFPG runway configuration
0 +36” with eastely LFPG runway configuration

This analysis shows that aircraft flew same distance in ACC and in APP and equivalent timz in ACC
and in \PP. Those equivalent distance and time flown we confirmei with the analysis of th2 months
of November and December 2012 presented in this part: 6.2.3.2.3.2.36.2.3.2.3.2.3.

This anilysis doesn’t show that delay was moved from 'MA to E-TMA like North-West Point Merge in
June.
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Mean distance flown during peak of traffic (NE arrivals - Mean time flown during peak of traffic (NE arrivals - westerly)
westerly)
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2806 | mBaseina (1 day. 32 fights) mMerge Point (1 day., 27 fights) | [ mBaseline (1 day, 32 fights) @Merge Pont (1 day, 27 fights) |
2807 F gure 75: Distance and time flown in ACC and APP durin | peak traffic (NE arriv Is)

2808

2809 The an lysis of distance and time flown per evel band during peak traffic shows that with Point Merge
2810  aircraft stayed longer higher, t pically bet 'een FL200 and FL350 with easterly configuration. With
2811  westerl ' configuration, distance and time fl own per lev:l band abo/e FL200 are slightly hijher with
2812 Point Merge: between FL200 aid FL350 and between FL200 and =L250 aircr \ft stayed loager with
2813 Point Mzrge but between FL250 and FL300 aircraft stay :d longer in Baseline.

Distance flown to FAF per level band (5000ft) (NE arrivals - Time flown to FAF per level band (5000ft) (NE arrivals - westerly)
westerly)
300-350 300-350
250-300 250-300
200-250 200-25)
g mMedge Point E aM Paint |
& in erge Point |
2 15200 aBsskne 3 150-200 mBassline
w ™
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Distance flown to FAF per level band (5000ft) (NE arrivals -
easterly)
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igure 76: Distance an | time flown per level band during peak traffic (NE arrivals)

The m :an descent profiles of North-East LFPG arrivals shown in Figure 77 are consistent with
previous results and show tha: with Point Merge aircraft were maintained longer at higier level,
especially in westerly LFPG run vay configuration.

In east:rly LFPG runway configuration, ai craft were lower in Point Merge until FL270 nd then,
aircraft stayed longer at higher | :vel.

Mean descent profiles of LFPG NE arrivals (westerly) Mean descent profiles of LFPG NE arrivals (easterly)
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Figure 77: Mean descent profiles during peak traffic (NE arrivals)

6.2.3.2.3.2.2 North-West Point Merge

The an ilysis of distance and ti ne flown (fr ym 100NM from LFPG to 5NM to LFPG) of LFPG North-
East arrivals shows that aircraft flew equival >nt distance and time in Point Merge.

Particul arly, during peak traffic, iircraft flew:
e with westerly LFPG run vay configuration
0 -1NM in Point Merge (-0.5%)
0 -1'39in Point Merge (-5%)
e with easterly LFPG run ray configur ation
0 +11NM in Point Merge (+8. %)
o +35” more in P int Merge (+2.6%)

The main difference between Point Merge a 1d Baseline is during pe Wk traffic in easterly LFPG runway
configu ation. 24/11/2012 is the only Point Merge day with easterly LFPG runway configu -ation, its
correspinding Baseline day is 28/11/2012. The analysis of the wi id those da /s during p ak traffic

shows t1at:
1‘
-
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- in Baseline day the wini was very | w,
- in Point Merge day there was a strong back win1 for flights in TP.

Therefor aircraft had to flight 1ore distan :e for loosing same time. That's why there is +8.6% of
distanc : in Point Merge and onl/ +2.6% of time.

Mean distance flown (NW arrivals - westerly)
Mean time flown (NW arrivals - westerly)
200
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Figure 78: Distance and time flown in ACC+APP (NW arrivals)

As for Jorth-East Merge Point, it is worth analysing the distance and time flown in ACC and APP
separatzly. Indeed, one objecti 'e of Point Merge was to absorb mre delay in E-TMA (on the legs)
rather t1an in TMA (and rather tyan in vecto ing in E-TMA).

The an \lysis of distance and time flown in ACC (from 100NM from LFPG to 42NM to LFPG) and APP
(from 4 M from LFPG to 5NM to LFPG) during peak traf ic shows th it aircraft flew:

e Equivalent distance and time in AC :in Point M rge
0 -1NM and -49” vith westerly LFPG run ‘ay configur tion
o +8NM and +46” with easterly LFPG run vay configuration
e equivalent distance and time in APP in Point Merge
o -50" with weste ly LFPG runway configuration
0 +3NM and -11” with easterly LFPG run ray configuration

Except for distance flown in ACC with easterly LFPG runway configuration (i.e. 24/11/2)12), this
analysi . shows that aircraft flew equivalent distance ani time in A :.C and in APP. Those equivalent
distanc : and time flown are cofirmed with the analysi; of the mo iths of November and December
2012 prasented in this part: 6.2.3.2.3.2.36.2.3.2.3.2.3.

As explained previously, 24/11/2012 was a special day ‘or two reas ns: a strong back wind for LFPG
flights i 1 TP and apparently, controller made aircraft flown on legs mre than necessary.
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This analysis doesn’t show that delay was moved from 'MA to E-TMA like North-West Point Merge in
June.

Mean distance flown during peak of traffic (NW arrivals -

westerly) Mean time flown during peak of traffic (NW arrivals - westerly)
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Figure 79: Distance and time flown in ACC and APP during peak traffic (NW arriv is)

The an llysis of distance and time flown per evel band during peak traffic shows that with Point Merge
aircraft stayed longer higher, typically between FL150 and FL250 with easterly configuration.

With westerly configuration:

- above FL200 distance and time flown per level band are equivalent in Point Mer je and in
Baseline,

- below FL100 distan :e and time flown per le el band are lower in Point Merge,
- between FL100 and FL150 aircraft stayed longer with Point Merge.

Time flown to FAF per level band (5000ft) (NE arrivals - westerly)
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Figure 80: Distance and time flown »er level band during peak of traffic (NE arriv Us)

The m an descent profiles of North-West LFPG arrivals shown in Figure 81 are consistent with
previou results and show that with Point Merge aircr ft were maintained lon jer at highe level, in
both LFPG runway configurations.
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Figure 81: Mea descent profiles duriig peak tra fic (NW arrivals)

6.2.3.2.3.2.3 Statistics in November2012

As it is complicated to have a omparable Baseline, we performed some measures on every day of
Novem er and December 2012 during peak traffic. Two kinds of figu ‘e have been produced:

e Percentage of trajectory extension i 1 ACC
¢ Mean distance and time flown in ACC+APP.

Mean distance and time flown in ACC+APP has bee only calculated for w :sterly LFP 5 runway
configu ation because most of days in Nove nber 2012 had westerly LFPG runw 1y configuration.

Figure 82 below shows that the percentage of trajectory extension i 1 ACC is very different dz2pending
on days. This mean that mean delay is very different. It lepends a lot of how the traffic enter; in ACC,
and not only how much traffic thzre is. Ther ' is an important variation from a day to another.
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% of trajectory extensi »n in ACC (NE arrivals)

30%

25%

20%

15%

10%

5%

0%
27/10/2012 03/11/2012 10/11/2012 17/11/2012 24/11/2012 01/12/2012 08/12/2012 15/12/2012 22/12/2012 29/12/2012

—&— Nov-Dec 2012 ® Merge Point

2899
% of trajectory extension in ACC (NW arrivals)
30%
25%
20%
15%
10%
5%
0%
27/0/2012 03/11/2012 10/11/2012 17/11/2012 24/11/2012 01/12/2012 08/12/2012 15/12/2012 22/12/2012 29/12/2012
| ——NowDec2012 W Merge Point |
2900
2901 Figure 82: Percentage of trajectory extension in AC ' for November and December 2012 during
2902 peak traffi:
2903

2904  Figure :3 and Figure 84 shows :he mean distance and tie mean time flown in ACC+APP during peak
2905 traffic. | only concerns days wit\ westerly LFPG runway configuration. In both N crth-East arrivals and
2906  North- fest arrivals the variation of distance and time flown in ACC+APP is quit : noticing. And values
2907  for Point Merge days are totally included in this variation.

2908 The co clusion is that distance and time flo /n in ACC+ PP is equiv ilent to other days.
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Mean distance flown in ACC+APP (NE arrivals - westerly)
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2911 Fig ire 83: Mean distance ind time flown in ACC+APP for November an | December 2012
2912 during peak traffic (NE ar ivals, westerly)
2913
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Mean distance flown in ACC+APP (NW arrivals - westerly)
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Fig ire 84: Mean distance nd time flown in ACC+APP for November an | December 2012

du ing peak tr affic (NW arrivals, westerly)

6.2.3.2.4 Flight Crew’s Opini n

Flight c ews were invited to giv : their opinion on the Point Merge procedure through a questionnaire.
The qu :stionnaire was sent to about 40 airlines. Only Ai- France an | Regional airlines provided some
feedba k.

As sho /n in Figure 85:

29 Air France pilots filled in the questionnaire. Among them, one took the leg; the 28 others
received a direct cleara ice to the Merge Point (i.e. IAF).

8 Regional pilots filled in the questionnaire (among the 44 concerned flights). 6 receired a
direct clearance to the lerge Point.
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Before the entering the STAR, did you receive a DCT
clearance to the merge point?

B AFR M Regional

40
§ 30
c
o
5 20
2
3
2 10
0 .
2929 DCT Leg

2930 Figure 85: Number of pilots’ answers on having received a dire :t clearance or flown 01 the leg
2931

2932  Note: Only Air France provided a complete feedback to the Point M :rge questionnaire. However, few
2933  pilots a 1swered all the questions.

2934

2935 As shown in Figure 86, two ilots (the one having lown the leg and one having had a direct
2936  clearan :e) stated that the speed was impos :d by the ATC.

2937
Was the speed imposed by ATC or chosen by the Pilot?
HAFR
30
25
g
g 20
% 15
é 10
2
5
[ — ] ——
Imposed Chosen Imposed Chosen
2938 DCT Leg No answer
2939 Figure 86: Number of pilots’ ans vers on having had sp ‘ed imposed or chosen

2940  Figure 37 shows that the pilot ho flown the leg was n>t proposed to descend at discretio ). Among
2941  the pilots who received a direct 0 the Merge Point, 3 answered they were not proposed to d :scend at
2942 discreti)n, 3 that they were.

2943
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After the leg, while flying towards the Merge Point, did ATC
propose to "Descend at discretion"?

W AFR

I

Yes No Yes No

DCT Leg No answer

Figu ‘e 87: Number of pilots’' answers on having b :en propos :d to “descend at discretion”

Figure 18 and Figure 89 show t iat the pilot ¥ho flown the leg report :d that the ATC request :d a fixed

rate of descent and that it neczssitated to extend the airbrakes.

mong the pilots who r «ceived a

direct to the Merge Point, 1 answered that the ATC req lested a fixed rate of descent, 5 that they did

not.

25
20
15

10

Number of answers

Did ATC request a fixed rate of descent?

M AFR
| g - ]
Yes No Yes No
DCT Leg No answer

Figure 38: Number of pilots’ answers on 1aving had to extend the airbrakes during the descent
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Did it necessate to extend the airbrakes?
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DCT Leg No answer

Figure 89: Number of pilots’ an swers on h ving had to extend the airbrakes

As sho vn in Figure 90, the pilot who flown he leg ans ‘ered the ATC did not provide the in‘ormation
of the estimated time to loose on the leg. One pilot out of 15 pilots who received a direct and
answer :d the question stated that s/he was provided wi h the information of the estimated ti ne to get
to the Merge Point.

Did the ATC give information on the estimated time to get to
the Merge Point or to loose on the leg?

W AFR

Number of answers

Yes No Yes No

DCT Leg No answer

Figure 90: Number of pilots’ inswers on having rec tived infor 1ation on the estimated time to
get to the Merg : Point or t ' loose on tie leg

As shown in Figure 91 below, the few pilots who g wve their impression about the Poiat Merge
procedure in terms of safety, radio communications, handling > the procedure and clarity of
phrase logy was positive or neutral (RAS, i. 2. nothing to signal).

The negative answer was given by a pilot wnho did not take the legs. No explana iion was provided but
the gen zral negative comments along the q Iestionnaire revolve around the issue of fuel calc ilation.
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AFR pilots' general impression on the Merge Point procedure

TCAS alarms 21 8
Clarity of the phraseology 23 3 3
Handling of the procedure 22 2 4 .
Radio Communications 22 4 3

01234567 8 91011121314151617 181920212223 242526272829
Number of AFR pilots’ answer
RAS

No answer Positive mNegative

Figure 91: AFR pilots' ans 'ers on their general i pression 01 the Point Merge procedure

Consistant with the feedback in1 June Live Trials, the issue of fuel calculation was reported. The
coding >f the entire route in the FMS leads to an overestimate of fuel carriage and thus to =xtra fuel
consumption, which results in a wrong Esti 1ated Time »f Arrival (which happened in 85% of the time
in Nov 'mber — December Live Trial, that is in cas : of direct routing). This point ne essitates
clarification possibly in terms of regulation: t 1e Point Me 'ge should b2 considered as a holding pattern
and the "efore not be part of fuel calculation for the trip.

6.2.3.2.5

Unexpected Behavi urs/Results

Globall , the Live Trials went well. The few following unexpected events occurred:

founding members

As in June Live Trials, flight fuel manageme it during th: end part >f the flight required
changes to the pilots. s the Point Merge procedure was coded in th : FMS route, the fuel
prediction and the calculated ETA vere wrong iuring all th: flight because there was a high
probability that the aircraft would not fly the leg and would proceed direct to the Merge Point.
This behaviour, unexpe :ted at the beginning of the project, was confirmed during the second
session of live trials.

Some few aircraft did n t have the updated STAR set in the =MS (mostly arrivals to LFPB).

Some aircraft had odd trajectories when entering the leg (turn anticipation) espzcially at
DELOM in APTE.

There were LVP conditi )ns three Saturdays out of four, whicn led to a reduction in tr iffic load.

Delivery conditions from MUAC at DELOM at F 250 were nt always respected (aircraft were
sometimes too high) wit1 no major consequence on the sector.

There were some mist Ikes from Belgocontrol >n the frequencies: aircraft that sh uld have
been sent to AP because of the change on lowe " limit were sent to TE.

One specific event on P occurred with a flight sent by NATS. The flight did not have the
STAR and was no more RNAV due to FMS pro lem. A lack of coordination from NATS made
the E-TMA controller change his strategy and t 1e sequence. The flight has been guided with
radar vectoring in order to be integr ited in the s :quence.
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6.2.3.3Confidence in Results of Valid ition Ex ‘rcise

6.2.3.3.1 Quality of Validation Exercise Results
The validation exercise unfolded as planned without majar problems.

The analysis of the frequency occupancy has a go d quality. Indeed, deterioration could have
occurred as it was a new procadure which could have required more talk betwveen controllers and
pilots. This is even more conclusive that the frequency o:cupancy was lower than in Baseline.

Wind has an impact on the time flown by aircrafts. That's why time flown indicators should be
considered with caution. Distan e flown indicators are more comparable from a day to anoth r.

For a s ime quantity of traffic, there is not same delay. The way that traffic comes into a sector is very
importa 1t and make days difficult to compare.

6.2.3.3.2 Significanc? of Vali lation Exercise R 'sults
The fre juency occupancy has been analysed depending to different values:
- depending to the number of flights in the sector,
- depending to the trajectory extension,
- depending to the number of flights with an i 1portant traj :ctory extension.

Those lifferent comparisons make the result significant. Furthermor 3, confidence intervals have been
calculatzd and confirm the resul..

There i i no absolute Baseline because traffic, wind and weather coditions are always quite different
and even more than expected in the VALP.

To analyse the respect of the initial AMAN sequenc :«d time and the distance and time flown in
ACC+A°P, some statistical tests have been performed as measurements on each day in November
and De :ember.

No statistical test was performe | from the questionnaire ;.

As to the operational signific nce, there was full representativeness of th : validation exercise
performed as live trials.

6.2.4 Conclusions and recommendations

6.2.4.1Conclusions

Point Merge November — Dec :mber Live Trials went well. However, the traffic load wa: globally
rather | w.

The results are consistent with hose obtained in June .ive Trials and show that the use of the Point
Merge vith the AMAN had a glo»al positive impact on th2 managem :nt of the arrival sequen :e.

The diff 2rent data analyses have shown that:
e Frequency occupancy i | APTE sector was lower during Point Merge days.
¢ Distance and duration flown was eq iivalent to o her days in November and Decemb :r 2012.

e The respect of the initial AMAN sequenced time was equivalent to other days in November
and December 2012.

o Aircraft spacing over delivery points during peak traffic were similar to Baseline.

e |t was shown that aircraft stayed it higher altitude with Point Merge, which could have a
positive impact on fuel efficiency.

¢ Fuel consumption was :quivalent with the Point Merge than in baseline for an equiv ilent time
to loose (to be confirmed for Nov/Dec trial).
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From a Human Performance perspective, the Point Mer Je with AM N procedure has been )erceived
positive y:

Paris ACC controllers -eported that the Point Merge systam provided more flexiaility and
saved mental resources which co ild be redeployed to ostimise the sequencing and the
conflict resolutions. They considere | that the use of the Point Merge an | AMAN imp ‘oved the
quality of the delivery, o’ the sequencing, and of the service provided to the flight cre vs and to
the Approach. Controll :rs also reported impro red safety and situational awarene is as the
fights were strategically separated n the legs, vhich made the traffic less conflicting. On the
North-East sector, the task allocation betwe n controllers was considered as mproved
compared as today (bet:er balanced in terms of workload ani more efficient).

Paris APP controllers reported improved delisery conditions of LFPG arrivals, and thus
improved safety due to the respect of these d :livery conditions. They considered that their
situational awareness was enhan :ed comparzd as toda/. No impact on workload was
reported.

Pilots’ general impression was positive. As in lune Live Trials, the issue of fuel cilculation
taking into account the entire rout2 (including the legs) was raised: it leads to :xtra fuel
carriage, which prevents flight optimisation, and sends a wrong Estimated Time >f Arrival
(ETA) to the arrival statiin.

6.2.4.2Recommendations

Please -efer to 5.2.
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7 Raferences

Referen :e to Main Documentation, delete If not r :quired.

This sec ion identifies the documen's (name, ref rence, sourc : project) the Validation Report has to comply to or
to be us :d as additional inputs.

7.1 \pplicable Documents

[1] Template Toolbox 03.0 .00
https://extranet.sesarju. :u/Program ne%20Library/SESAR% 20Template %20Toolbox.dot

[2] Requirements and V&V Guidelines 03.00.00
https://extranet.sesarju. :u/Program ne%20Library/Requirements%20and%20VV%20Guidelin
es.doc

[3] Templates and Toolbox User Manu 1l 03.00.00
https://extranet.sesarju. :u/Program ne%20Library/Template ;%20and%20Toolbox%20User%
20Manual.doc

[4] European Operational Concept Validation Meth dology (E-OCVM) - 3.0 [February 2 10]

[5] EUROCONTROL ATM Lexicon
https://extranet.eurocon rol.int/http://atmlexicon. :urocontrol.int/en/index.php/SESAR

7.2 eference Docu 1ents
The foll > wing documents provid 2 input/guidance/further information/other:

[6] WP C.03, C.03-D03-Regulatory Roadmap Development and Maintenance Process
https://extranet.sesarju. :u/Program ne%20Library/Forms/General.aspx

[7] WP C.03, C.03-D02-Standardisatio Roadmap Jevelopmen:and Maintenance Proc :ss
https://extranet.sesarju. 2u/Program ne%20Library/Forms/General.aspx

[8] SESAR Business Case Reference faterial
https://extranet.sesarju. :u/Program ne%20Library/Forms/Procedures%20and%20Guidelines.
aspx

[9] SESAR Safety Referen :e Material
https://extranet.sesarju. :u/Program ne%20Library/Forms/Procedures%20and%20Guidelines.
aspx

[10]SESAR Security Reference Material
https://extranet.sesarju. :u/Program ne%?20Library/Forms/Procedures%20and%20Guidelines.
aspx

[11]SESAR Environment R ference Material
https://extranet.sesarju. :u/Program ne%20Library/Forms/Procedures%20and%20Guidelines.
aspx

[12] SESAR Human Performance Refer :nce Material
https://extranet.sesarju. :u/Program ne%20Library/Forms/Procedures%20and%20Guidelines.
aspx

[13]D07 Guidance on list of KPIs for Step 1 Performance Assessment Ed1
https://extranet.sesarju. :u/Program ne%?20Library/Forms/Procedures%20and%20Guidelines.
aspx

Remark: if help is needed, the WP16 Front-Offi :e can be contacted by e-mail. Do not hesitate to sen an e-mail

to extra et@sesarju.eu. Please st rt the subject line with Frint-Office an use relevant keywords e.g. Safety,
ATM Security, etc., or 16.06.01, 16.06.02 ...”

[14] ATM Master Plan
https://www.atmmasterplan.eu
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[15]05.06.07-D09-Step 1 A 1AN + Point Merge - Validation Plan, Edition 00.01.00
https://extranet.sesarju. :u/WP_05/Project 05.0 .07/Project 520Plan/DEL-
05.06.07 D09 VALP AMAN Point Merge.doc

[16]05.06.07-D04-Step 1 A 1AN + Point Merge - OSED, Edition )0.02.00
https://extranet.sesarju. 2u/WP_05/Project 05.0 .07/Project 520Plan/DEL-
05.06.07 D04 OSED ‘’oint Merge 00.02.00.d>c

[17]05.06.07-Exercise 427 - Live trials “Point Merge and AMAN" at Paris AC Z in 2012
[18]PMS live trials FABEC review meeting #2 — 6th f August 2012, Meeting minutes, 20'08/2012

[19] 05.06.07 Real-time simulations in support of th2 Point Merge live trials in Paris AC 2, Edition
00.00.01, 19/09/2012

[20]Belgocontrol, SESAR 1.6.7 ex 42 ’: Operational Impact Analysis of PMS NE Live Trials,
Edition 1.0, dated 19/01'2013
https://extranet.sesarju. 2u/WP_05/Project 05.0 .07/Other%20Documentation/DSNA%20EXE
%20427%20P0int%20Merge%20in 520complex%20E-TMA/REP05.06.07-
Exercise427%20Step%201%20AM \N%20+%2 )Point%20Mz=rqe%20-
%200perational%20Im 1act%20Analysis%200f%20PMS%20by%20Belgocontrol%20vl.pdf

[21] 5.06.07-D04-Step 1 AMAN + Point Merge — SP R, Edition 00.00.04
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App3:ndix A Safey Assessmen: Plan

The Sa’ety Assessment Plan consists in showing how o make use of the OFA Validation :xercises
(throug the identification of idequate Validation O jectives ani Success Criteria) in order to
demonstrate that the Safety Critzria are achievable by the PMS+AM AN in E-TMA design.

In preparation of the validation >f the concept for Point Vierge + AMAN in E-TMA, Safety Acceptance
Criteria (SAC) corresponding to success criteria for the salidation objectives have been defined in the
Appendix A.1.1 of the SPR [21], namely the PMS+AMA | Safety Assessment Re Jort.

The de nonstration of the SAC ichievability by the PMS+AMAN in :-TMA design will be prvided by
making use of the Validation Results reported in the PM 3+AMAN Vaidation Rep ort.

The following tables extracted f-om the Appendix A.1.1 of the SPR [21], presents the link of the two
Safety Assessment Criteria (SAC#1 and SAC#2) to EXE-427 Validation objectives and success
criteria as per AMAN+Point Merge in E-TMA Validation Plan Erreur! Source du renvoi
introuvable..

In thes ! tables are identified th2 Validation Objectives and associa:ed Success criteria which would
deliver salidation results that are pertinent ‘or demonst ating that t i€ AMAN+PMS in E-TMA design
achieves the SACs. Each choice is justified through an argument of the type: “would the success
criteria 2e fulfilled in the Validation exercise, how does it contribute to demonstrate qualitatively that
the SA ' is met by the design.”

O
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Table 26. Link of SAC#1 to EXE-427 Validation objectives and success criteria

Validation Validation Success crit. ID | Success criterion title | Applied to Justification for adequacy to SAC#1
Objective ID Objective title (ACC, E-TMA
or APP)
OOSB(‘;ES o7 g: Sr:;c;lrlsgr\:\;orkload S§E|;9340267%71'00 s‘;g:sz ; nwsov;llzgtaod APP IReduction in APP workload (compared to Baseline) inc_iicates thgt
.06.07- question is that PMS ess numerous and/or less complex pIan-ln.duced conﬂlct§ remain
VALP- reduces workload to be solved in TMA, hence confirms the increased efficiency of
0427.0100 ’ the Traffic Planning&Synchronisation barrier (B10) in relation to
the arrival traffic pre-sequencing performed in E-TMA
OBJ- Trajectory CRT-05.06.07- Better compliance with | E-TMA + APP | The fact that AMAN delay to be absorbed is more accurately
05.06.07- predictability VALP-0427.0200 | initial AMAN respected shows a potential to increase RWY throughput, whilst
VALP- assessment sequenced time than in maintaing the current level of safety, which can be interpreted as
0427.0200 baseline an increased efficiency of the Traffic Planning&Synchronisation
barrier (B10)
VALP- IAF delivery | CRT-05.06.07- Aircraft separations | APP The improved IAF delivery conditions indicates the increased
0427.0400 conditions VALP-0427.0400 | and speeds over IAF efficiency of the Traffic Planning&Synchronisation barrier (B10) in
assessment equal or better than in relation to how arrival traffic is managed in E-TMA in view of
baseline being handed over to TMA
OBJ- Safety assessment | CRT-05.06.07- Level of safety felt by | APP The better “safety perception” of APP controllers indicates that
05.06.07- VALP-0427.0500 | controllers equal or less numerous and/or less complex plan-induced conflicts remain
VALP- better than in baseline to be solved in TMA, hence confirms the increased efficiency of
0427.0500 the Traffic Planning&Synchronisation barrier (B10) in relation to
the arrival traffic pre-sequencing performed in E-TMA
OBJ- Safety assessment | CRT-05.06.07- Controllers average | APP The better situation awareness of APP controllers indicates that
05.06.07- VALP-0427.0510 | answer to situation less numerous and/or less complex plan-induced conflicts remain
VALP- awareness question is to be solved in TMA, hence confirms the increased efficiency of
0427.0500 that situation the Traffic Planning&Synchronisation barrier (B10) in relation to
awareness is better the arrival traffic pre-sequencing performed in E-TMA

than in baseline
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Project ID 05.06.07
D45 - Step 1 AMAN + Point Merge Validation Report

Edition: 00.00.04
Table 27. Link of SAC#2 to EXE-427 Validation objectives and success criteria

Validation Validation Success crit. ID | Success criterion title | Applied to Justification for adequacy to SAC#2
Objective ID Objective title (ACC, E-TMA
or APP)
OBJ- Controller workload | CRT-05.06.07- Average answer to | E-TMA Reduction in E-TMA EXE controller workload (compared to
05.06.07- assessment VALP-0427.0100 | perceived workload Baseline) indicates that less effort is required for the tactical
VALP- question is that PMS control, that might be interpreted as an increase in Tactical
0427.0100 reduces workload. Conflict Resolution barrier efficiency (B5, B6, B7) and a reduction
for the ATC potential to induce conflicts (frequency of MF7.1)
OBJ- Controller workload | CRT-05.06.07- Average answer to|ACC The absence of negative impact on workload in upstream ACC
05.06.07- assessment VALP-0427.0100 | perceived workload adjacent sectors, in relation to ensuring the correct traffic delivery
VALP- question is that PMS conditions to E-TMA, shows that the Tactical Conflict Resolution
0427.0100 reduces workload. barrier efficiency (B5, B6, B7) within those ACC sectors is not
affected
OBJ- Safety assessment | CRT-05.06.07- Level of safety felt by | E-TMA The better “safety perception” of E-TMA controllers can be
05.06.07- VALP-0427.0500 | controllers equal or interpreted as an increase in Tactical Conflict Resolution barrier
VALP- better than in baseline efficiency (B5, B6, B7) and a reduction for the ATC potential to
0427.0500 induce conflicts (frequency of MF7.1)
NOTE (regarding analysis of validation results): It is particularly
important to get the “safety perception” of the E-TMA PLN
controller involved in the sequence coordination with the SEQ
and traffic planning &coordination with TMA, as his workload is
expected to increase in AMAN+Point Merge.
OBJ- Safety assessment | CRT-05.06.07- Controllers average | E-TMA The better situation awareness of E-TMA controllers can be
05.06.07- VALP-0427.0510 | answer to situation interpreted as an increase in Tactical Conflict Resolution barrier
VALP- awareness question is efficiency (B5, B6, B7) and a reduction for the ATC potential to
0427.0500 that situation induce conflicts (frequency of MF7.1)
awareness is better

than in baseline
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App 3ndix B Human Performan :e Assessment Plan

This appendix describes the result of the activities onducted to date according to th: Human
Performance Assessment Process to derive the Human Performance Plan for the project 05.06.07
Point Merge + AMAN concept. It corresponds to the completion of the first steps of th: Human
Performance Assessment Process.

The ouputs of the steps are described and used to scope and identify the Human Per‘ormance
activitie s that should be performed given the level of maturity of the concept at this staje of the
project V3 after live trials).

The recommended human performance activities identified form the basis for the Human
Performance Plan presented in this appendix. Two acti rities have been recommended in the plan to
address the potential issues and impacts identified in se reral HP wo k areas, na nely:

1. Live trials in June 2012

2. Live trials in November - December 2012.
B.1 Introduction

B.3.1 Purpose of the a pendix

The pu pose of this appendix is to describe the result of the activities conducted according to the
Human Performance (HP) assessment pro:ess [2] in rder to derive the HP assessment ‘eport for
Point Mzrge + AMAN including requirements and recom nendations.

Note: T 1e objective of the HP Assessment Plan is to ensure that HP aspects are taken into account.
As the HP aspects were already addressed in the project before the production of this appendix
became mandatory, its content is somewhat redundant with the work done in the framework of the
VALP and VALR. While some 1ew information is provided regarding the nature of the change, the
results hemselves mostly replicate the ones already gi/en in the p evious sections of this salidation
plan.

B.3.2 Intended readers1ip

The int :nded audience for this appendix arz= the other .eam membrs of the project 05.06.07 under
investigation, and those in the corresponding technical project 10.09.02 Multipl: airport
arrival/departure management.

At the level of the transversal areas and fe lerating projects, WP16.06.05 and X.2 are also expected
to have an interest in this appendix.

Other stakeholders that may be interested in this appen lix are to be found among:
e Affected employee unions
e ANS providers
e Airport owners / providers

e Airspace users

B.3.3 Scope of the app 2ndix

The ai  of the SESAR project P05.06.07 Point Merge + AMAN is to assess an o derational ¢ ncept
that en bles efficient and early janagemen of arrival ¢ nstraints, wich relies on E-TMA/ TVA
close c ordination. Point Merge operating method relies on a systematic sequence of actions,
attache 1 to predefined geograp lic locations including m :rging to a single point (instead of m 2rging
to an a is), and path stretching along seque 1cing legs (at the same listance from the merge point).
The Point Merge is a systemised method for sequencing arrival flow - designed t ) replace ra ‘ar
vectoring (see section 6.1.1 of project 05.06.07 Validation Plan).

O
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This appendix describes the HP Assessment Plan for the Point Merge + AMAN concept applied in
Paris A ZC for sequencing Northern arrival flows to Paris CDG.

A Point Merge + AMAN Safety Assessment Report [3] is also available, which describ:s safety
require nents and mitigation effects in case abnormal conditions and hazards would pr:vent the
normal Jse of the Point Merge procedure.

Note: The Human Performanc: Assessment Plan does not take into consideration the effects on
upstream sectors (such as MUAC). It is assumed that the Merge Pont Systemn is acceptable with
regard to its effects on upstream sectors/ce tres, from a network point of view.

B.3.4 Human performaice work schedule within he project
The Human Performance Assessment for the Point Merge + AMAN started in June 2011 and is

expected to finish in February 2013.
B.3.5 Structure of the appendix
This ap rendix is structured as f llows:
e Section 1 (this section) introduces the appendix.
e Section 2 provides a s ort overvie fof the Human Performance assessment process.

e Section 3 presents the activities performed and the findings obtained from the Hum n
Performance assessment steps conducted and completed t> date. The HP validation
objectives for the given level of maturity of the oncept are identified and the HP activities
required to meet these objectives are described.

e Section 4 lists the documents referenced in this appendix.

B.3.6 Acronyms and T ‘rminolo )y

Term Description

Human Factors (HF) H - is used to denote aspects that influence a human’s capability to
accomplish tisks and 1eet job rejuirements. These ca: be
external to th2 human (e.g. light & oise conditions at the work
plice) or internal (e.g. fati ue). In this way, “Huma 1 Factors” ¢ .n be
considered as focussing on the vari bles that d2termine H man
P rformance.

Human Performance (HP) | H? is used to denote the human capability to successfully
accomplish tasks and me :t job requirements. In this way, “H iman
P rformance” can be considered as ‘ocussing on the obser rable
result of human activity in a work cont :xt. Human Performanc : is a
function of Human Factors (see above). It also depends on as ects
related to Rec ‘uitment, Training, Com ietence, and Staffing (RTCS)
as well as Social Factors and Change Vianagement.

HP acti rity A 1 HP activity is an evidence-gathering activity carried out as part
of Step 3 of the HP assessment process. An HP activity can relate
to, among others, task analyses, cognitive walkthroughs, and
experimental tudies.

HP ass :ssment A 1 HP assess ment is the locumented result of ap )lying the H°
assessment p ‘ocess to th - SESAR project-level (i.e. WP4-15
prajects). HP assessment . provide the input for the HP case.

HP ass :ssment process The HP assessment procass is the p'ocess by which HP aspects
related to the proposed changes in SESAR are identified and
addressed. The development of this process constitutes the scope

O

founding members Avenue de Cortenbergh 100 | B- 1000 Bruxelles | www.sesarju.eu 145 of 166

©OSESAR JOINT UNDERTAKING, éOll. Created by DSNA for the S =SAR Joint Undertaking within the frame of the SESAR
Pro jramme co-financed by the EU and EUROCO NTROL. Reprint with approval of publisher and the source praperly
acknowledged.



of Project 16.24.01. It co 'ers the conduct of HP assessments on
the project-levzl as well as the HP case building over larger clusters
of projects.

HP ben =fit A1 HP benefit relates t ' those aspects of the proposed ATM
concept that are likely (0 have a positive impact on h man
performance.

HP cas: A1 HP case is the documented result of combining HP

assessments from projec:s into larger clusters (e.g. Operational
F cus Areas, leployment packages) in SESAR.

HP issue A | HP issue r :lates to those aspects i1 the ATM concept that 1eed
to be resolved before the roposed change can deliver the inteaded
positive effects on Human Performance.

HP imp act A 1 HP impact relates to the effect of th2 proposed solution on t1e
human operat >r. Impacts an be positi/e (i.e. leading to an

in :rease in Human Perfor 1ance) or negative (leading to a
decrease in H 1man Performance).

HP rec mmendations H > recommendations pro :0se means for mitigating HP issues
related to a specific operational or technical change. HF

re commendations are pro josals that require additi >nal analysi
(i.e. refinement and validation). Once this additional analysis is
performed, HF recommen lations may be transformed into HF
re juirements.

HP req lirements HP requireme 1its are state nents that specify required
characteristics of a solution from an HF point of view. HP

re juirements should be intagrated into the DOD, OSED, SPR, x
spzcifications. HF require 1ents can be seen as th : stable result of
the HF contrib ition to the project, leading to a redefinition of th !
operational co 1cept or the specification of the tech iical solution.
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D45 - Step 1 AMAN + Point Merge Validation Report Edition: 00.00.04

B.2 The Human Performance Assessment Process: Objective and

A)proach

The pu pose of the HP assess nent proce s described in detail in [2] is to ensure that HP aspects
related .0 SESAR technical and operational developments are systematically identified and 1anaged.

It is a four-step process. Figure 92 provid s an overview of these four steps with the taiks to be
carried >ut and the two main outputs (i.e. H ’ plan and HP assessment report).

Step 1: Understand the ATM concept
o Review baseline, solutio i(s) & assumptions

___Update Solu’(ion_> e |dentify need for further assumptions

& Assumptions e Identify related WP 4-15 orojects

e Review project HP maturity (optional )
Step 2: Understand the 4P implic itions
e Identify relevant HP argunents & activities
e |dentify HP issues, benefits & impacts
e Develop HP assessment plan

Update HP Issues

& Benefits

R —

Ste> 3: Improve & valid ate the co icept

e Jerform HP activities
Jocument HP activities k outcomes
“ormulate rejuirements & recommendations

-

Step 4: Collatz findings % produce report

e Assess whether HP arguments are satisfied
e Advise on tr insition to next V-phase
o Prepare the HP assessment report

PO ——

Figure 92: Steps of the HP a 'sessment rocess

-
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B.3 Human Performance Assessme it

B.3.1 Step 1 Understand the ATM conce st

B.3.1.1 Description of refer :\nce/solution scenarios

Table 22 summarises the main :hanges currently fores :en due to the introduction of the Point Merge
+ AMA I. It defines the system ‘element’ t 1at will change and des:ribes at a high level the current
system and the system proposed in futu e operations. The information provided in the table is
extracted from the Point Merge + AMAN OSED [4], from EUROCONTROL Point Merge OSED [5] and
from th : Point Merge + AMAN Safety Assessment Repot [3].

Table 28: Comparison of referance syste n with proposed syste n under Point Merge + AMAN

operations

REFER =NCE AND PROPOSED SY iTEM COMPA RISON

often replic te pre-existing or
typical vectring patterns,
merging to an axis.

ELEMENT REFERENCE ATM SYSTEM PROPOSED .TM SYSTEM
Airspaze Current P-RNAV proce lures The baseline airspace structure ind routes
structure and defined for high density (e.g. STARSs) are modified in order to host a
routes operations in terminal airspace merging pattern composed of sequ :ncing legs

shaped as an arc of a circle centre | towards a
point defiled strategically, called “Merge
Point”. The merging of the air traffic is
performed on this point of convergence
instead of :0 an axis. The sequencing of the
air traffic flows is defined tactically. The
sequencing legs are to be incluled in the
STAR description.

Operaiing Today’s procedures to nanage
metho 1s the arrival sequence (mzarging of
arrival flows into a runway
sequence) involve open-loop
radar vectoring.

Currently, tie delays prvided by
the AMAN re applied first in
APP (via Tine To Lose/Time To
Gain instru tions i.e. speed,
level, headiag) and then, when
above a limit, to the AC Z.

In current day operations, the
sequencing, metering and
separation ispects of a rival
flows integration are oft :n
overlapping.

The Point Merge pro edure involses closed
loop instrustions (clos :d STARS), i.e. flights
follow FM53 predefin .d lateral trajectories.
Open-loop radar vectors are only used to
recover fro n unexpect 'd situations.

The Point flerge supports another nethod
for splitting delay absorpption, allowiig to
transfer delay from AP *’ to ACC.

Point Merg= introduce i a clear split of arrival
flows integration between sequencing (related
to the order in which t 1e controller issues the
‘direct-to’ instruction) and inter-aircraft spacing
(related to the time when the ‘direct-to’
instruction is issued, and to subseq.ent speed
control). T e delay to be absorbe | in E-TMA
is provided by the AMAN.

Workl rad In case of high traffic, air traffic
controllers issue a large number
of heading, speed and
FL/altitude tactical instr ictions,
which results in high workload
both for flig 1t crews and
controllers, and in an in ensive
use of the /T.

The Point 1erge method requires f :wer
tactical interventions, which has a positive
impact on E-TMA EXE controllers’ nd pilots’
workload a1d R/T occupancy. As clased
STARs are used, flights will follow FMS
predefined lateral traje tories. The \TCO
work is standardized.

The Point Merge + AMAN concept allows
optimising he arrival sequence by extending
the anticip tory horizon. This involves a more

O
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REFER =NCE AND PROPOSED SY iTEM COMPA RISON

ELEMENT

REFERENCE ATM SYSTEM

PROPOSED .TM SYSTEM

intensive coordination task for tie E-TMA
Planning Controller and the TMA Sequence
Manager, which may increase their workload.

Organisation
syste 1

Today, therz2 is one TMA
sequence (3EQ) mana |er
whose role is to establish the
arrival sequence and one TMA
Planning controller (or
coordinator) to coordinate if
needed wit | the E-TMA planning
controller (provided with AMAN
display) for time to lose / time to
gain instructions.

There migit be one or two SEQ managers
(one in TMA and one in E-TMA), depending
on whethe: TMA and E-TMA controllers are
on the same location and/or on TMA traffic
level and complexity, and/or specific Point
Merge desijn considered.

B.3.1.2

Consolidat :d list of assumpt ons

The assumptions related to the 2o0int Merge + AMAN co 1cept are listed in chapter 2.2.5
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Project ID 05.06.07

D45 - Step 1 AMAN + Point Merge Validation Report Edition: 00.00.04
B.3.1.3 List of relatzd WP 4-15 proje :ts to be considered in the HP
assessment

The following projects could be influenced by the HP assessment of project 05.06.07 Point Merge +
AMAN:

e SESAR WP 03 Validation Infrastructure Adaptation and Inte jration: The HP assess ent
findings may be of use i1 future inte jrated valid tion that wo ild include advanced A 1AN and
Point Merge System.

e SESAR WP 05.02 Consolidation of Operational Zoncept Definition and Validation: The
outcome of the HP validation objectives of this project may be of use for the validatio of the
SESAR TMA Operations concept for Stepl.

e SESAR WP 05.03 Integ -ated and Pre-Operational Validation & Cross Validation: Sin :e the
HP validation objectives provide validation infor 1ation to the SESAR TMA Operations
concept for Stepl, WP 15.03 should be aware o° the outcomes of this HP assessme 1t.
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B.3.2 Step 2 Understand the HP implications

B.3.2.1 Identificati n of the nature of the cha 1ge

This se :tion describes the main HP-related impacts of the changes resulting fr '/m the introduction of
the proposed concept in terms f who will be impacted ind how, an1 identifies t1e impacted HF work
areas 01 which to focus the HP assessments.

Some f the information includzd in the following tabl : comes fron EUROCONTROL Point Merge
OSED [5].

Table 29: Description of the change

ARG JMENT BRANCH / HF CHANGE & AFFECTED ACTORS
ARE \
ROLES & RESPONSIBILITIES
ROLES & RESPONSIBILITIES Depending on local conditions, two possible implementations of

the Point Merge can je envisaged involving two to four controllers:

e Implementation 1: the sector is managed by one Executive
Controller + one Planning C introller as today in the :-TMA.

e |mplementation 2: the sector (correspon ling to two szctors in
today operation ;, each managed by an :XE and a PLN) is
managed by two Executive Controllers ( »ne responsible for
the legs, one for the descent to the MP) F two Planning
Controllers (one responsible for the upst €eam and
downstream coordination with the feeding sectors for arrival
and departure fl yws, one for the coordin ition with S Q);.

In case there are tw> SEQ managers (cf. table 1), the Planning
Controller works in ¢ )ordination /th the E-TMA SEQ in :harge of
flow management, wio works hi n/herself in coordination with the
TMA SEQ Manager.

OPERATING METHODS The use f a Point M :rge combin :d with an AMAN to merje
arrival flows in a runway sequenc : requires fewer tactical
interventions as the fl ghts follow closed STARs.

The Point Merge + AVIAN constitite an important change towards
a simplifi zation: the procedure is easy to apply (no headings, one
level to g ve, speed i : set). Because of this, there may be a risk of
skill loss with regards to open-lop vectoring if radar vectoring is
no more ised by the zontrollers i | normal op ‘rations on any of the
sectors or on any of the configurations (we ;terly or easterly). In
that case, the following mitigation strategies could be appl ed:

e Recurrent traini g to open-loop vectorin | to cope wita
une <pected / no1-nominal si:uuations.

e ATFCM restricti »ns (reduce arrivals, stop departures etc.)
when reverting t> radar vectring.

The MP - AMAN system is more dredictable than the current
operations allowing a1 anticipated synchronization work b atween
the E-TMA and the T /A to prepare the sequence: with th : current
system, the sequenciig point is located at the transfer point; with
the MP + AMAN, it is located on tie sequencing legs 35 NM to 45
NM before the transf r point, which leaves time to refine t 1e
sequenc :. The anticiatory horizon is extended because the
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oint Merge Validation Report Edition: 00.00.04

sequenc ! is visible e irlier.

A better <nowledge f trajectory and speed will allow flight crews
to increase the use of the FMS (the aircraft FMS will rave the
description of Point Merge legs). As the Point Merge will reduce
the need for controllars to interfzre in the flight profile after the
aircraft leave the legs, this will all w FMS optimised descent.

As the Point Merge procedure is coded in the FMS route, the fuel
predictio 1 and the c ilculated ETA might be wrong during all the
flight because there i a high probability that the aircraft -ill not fly
the leg ad proceed lirect to the Merge Point. Pilots will :herefore
probably keep this “f ill” trajectory in the sec )ndary flight plan but
modify their primary FMS flight plan into a “direct” one in order to
retrieve accurate time and fuel es:imates.

The use of the MP vith the AMAN facilitates the buildi \g of the
arrival sequence It allows optimising the arrival sequence by
extendin | the anticipatory horizon. In the E-TMA, a iew task
consists in assessing all the arriv Il traffic flows in coordination with
the TMA Sequence Manager i1 order to improve the runway
sequenc :.

The use of the Point Vlerge + AMAN implies a wider awareness of
the TMA needs an| pilots’ requests (e.g. meet arrival delay,
provide time to loose on the legs, grouping / orderinj aircraft
accordin | to the wak : turbulence and performance).

The iso/ :quidistance property of the sequencing legs from the
merge point helps th : controller, juring the path stretching phase,
to more easily assess the spacing with the preceding aircraft in the
sequenc : (already on course to the merge p int), and therefore to
determin : with sufficient accuracy the appropriate m ment to
issue the ‘direct-to’ in struction.

The procedure saves the E-TMA controllers’ mental rasources
which are redeployed to improve he service jrovided to t1e pilots.
It improves the quality of the delivery (more accuracy) and the
quality of the sequen :ing (e.g. respect of AMAN sequence).

The AMAN is a supp rt tool, not a control tool. The Planning
Controller still monito 's the AMAN sequence and checks i ‘it is
consistent with what the Executiv : Controller is going to d». If not,
the PC coordinates with the TMA Sequence lanager to change
de sequence.

The Point Merge + AMAN configuration has t 1 be done and the
setting validated before being put in operations.

In the E- "MA working environme it, an AMAN should be available
displayin j a local E-TMA view as wellasa T |A view for the
Sequenc 2 Managem :nt activity.

The infor nation of time to loose s1ould be available in E- 'MA on
the AMAN display of the E-TMA positions.

Recommendation: th it information should be complemented by
providing the E-TMA =XE Controllers with the moment when the
aircraft h ave to turn t \wards the Merge Point.

With the ise of the P)int Merge, the arrival sequence in the AMAN
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is stabilis 2d before entering the leg, thus improving the
predictability (without the MP, the arrival sequ =2nce information
provided by the AMA \ can change until late).

The radar HMI has a Jefault setti ig displaying all the waypoints to
the Merg 2 Point. The lateral distance between legs is determined,
amongst others, by the ATCO ca rability for adequate radar
monitoring of aircraft lying on adjacent legs (cf. Safety

Assessm ant report [3]).

With the Point Merge procedure, the flight crew is provided with
information of the lon jest possible track before the IAF.

TEAMS & COMMUNICATION

TEAM :OMPOSITION In case t \ere are two SEQ managers (cf. Table 1), the E- ' MA
SEQ Ma iager would coordinate the global arrival sequen :e in
coordination with the TMA SEQ Manager. He/She could balance
the workload within the E-TMA sectors and help balancing the
traffic on the runways.

ALLOC \TION OF TASKS Today, in the E-TMA with the radar vectoring, the sequen :e is
decided 1y the Executive controller; the Planning controller
coordinates with the 'MA SEQ manager to gi /e the aircraft order
in the se |juence. With the MP + AMAN, the sequence bei ig frozen
earlier th in in the baseline, the PLN controller’s task is enyanced.
S/He informs the EX : controller of the best sequence order and
spacing for the TMA. However, th2 EXE contrller still remains in
control of his/her choice, which can be different depending on the
traffic in iis/her secto". The PLN ontroller provides the
information; s/he doe; not give an order.

COMM JNICATION With the VIP + AMAN, the frequency usage is reduced, wih the
same level of service as the one rovided in the current
operations. This is due to the fact that the MP procedure rzplaces
radar vectoring, i.e. the route is the planned route availablz in the
FMS. This has a posiive impact on the Executive Controllzr's
workload, which is re juced.

The use of the MP combined with the AMAN allows a more
efficient :oordination between th : E-TMA Planning Controller and
the TMA Sequence Manager thanks to improved sequence
predictability (due to the use of P-RNAV routes), which has a
positive impact on tie arrival s :quence management. Nhereas
with the radar vectoring the coordination is more effort and time
consuming for the trajectories are less predict able.

The cont ollers’ team dynamics is less complex because 10ore
standardized: the headings are “c osed”. The Planning Controller
can anticipate what will happen b r watching the Executive
Controller’s radar dis )lay. Thanks to the improved predict ibility,
the PC knows earlier than today the order of the sequence.

The handover is facilitated as it is much easie - for the giving E-
TMAExecutive Contr ller to expla n the situation to the receiving
E-TMAE ecutive Controller as it i ; a standard one.

A new phraseology has been defined (cf. SUP AIP AIRAC
1441/12: “Continuous descent to a flight level at waypoint”). A new
phraseology is still t ' be defined for the controller to prvide the
flight crews with th: information aimed to improve their flight
profile. This is plann :d to be done for the end of 2013. (Note: this
part of the phraseology was not defined before th 3 trials as the provision
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of such iformation to the flight crews was not requested from the
controllers).

HP RE ATED TRANS TION FACTO 'S

ACCEPTANCE & JOB The Point Merge + AMAN offer an intuitive way of sequen:ing the
SATISFACTION arrival traffic flows, wich facilitates the controllers’ confidence in
the system.

The Point Merge + AMAN improv : the controllers’ job satisfaction
by allowing them to p ‘ovide a better service to the flight craws.

No negat ve transfer >f training is identified.
The knowledge of the use of the \MAN and r \dar vectoring is a
prerequisite. An AMAN should be installed on the training platform.

COMP TENCE REQUIREMENTS

The train 2r must be a global expert of the use of the Point Merge
with the AMAN, and e qualified in flow management.

The E-TMA Executiv : and Planning Controllers need to acquire
additiona competencz to work with the MP combined with the
AMAN.

The E-TMA controllers shall also be trained to acquire an
awareness of the glo »al airport environment in order to be able to
provide new services.

Depending on the im )slementation, with the use the MP + AMAN,
there is risk of skill degradation when reverting to radar vectoring if
radar vectoring is no nore used by the controllers on any >f the
sectors or on any of t1e configurations. In that case, the training
should include contin yency training regarding reverting to
vectoring.

In any cases, the trai iling shall include recove ry and conti \gency
training r :garding the following situations:

Arrival delay n >t absorbed

A 1AN proble 1

Radio failure

Meteorological situations.

Pilots’ training should include:

e Explanation of the logic o' the Point Merge procedure;

e Explanation i flight fuel management for the end part of
t e flight. If the FMS route incorporates the complzte DME
leg a pilot whb is not trained will load fuel for the complete
leg and send a wrong Estimated Time of Arrival ( :TA) to
t e station.

e Recovery an | contingency training for lost communication
procedures.

No new regulatory re juirements are defined with the use of the
MP + AMAN as the Point Merge procedure is a STAR. Th2 current
regulation applies. H wever, there is a requirement regarding
regulator / texts to be updated so that the direct route is planned
for fuel calculation purpose in the objective of performanc : (see
section 6.1.3.1.3 of the Validation Plan).

STAFFING REQUIREMENTS & Depending on the Point Merge implementatio 1 and/or specific

STAFFING LEVELS Point Me ‘ge design cansidered, and especially in case it is
necessary to balance the traffic b :tween many airports, o 1e new
role might be needed in big and complex E-TMAs: a Sequence
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Manager in the E-TMA in order to manage the AMAN in
coordination with the TMA Sequence Manager (to manual y adjust
the sequences when “equired).
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Relevant arguments, issues & benefits and HP activities

To identify HP arguments relevant for the project and their related potential HP issues an | benefits
due to tne introduction of the Point Merge + AMAN conc 2pt, two acti /ities were performed:

e A literature review was jerformed. It includes th : Point Merge + AMAN )SED [4] an {
documents produced E JROCONTROL which h i1s completed a series of small scale real-time
simulations on this concept (OSED [5], Validatio1 Report [6]).

¢ A half-day workshop was conducted with Paris ACC controllers in order to identify the HF
issues related to the use of the Point Merge + MAN and their potential impacts on :he

project.

These ctivities helped identify iotential iss Ies relating to the introduction of the Point Merge + AMAN

system.

The ide tified issues and benefi s, categorised into HP argument, are presented in the table »elow.

It shoul 1 be noted that the identified issues may not be exhaustive rr complete. Additional [P issues
could b : identified as the assessment processes / validation activities progress.

The tab e below includes some >f the arguments identifi :d in Table 29, except the following ones:

e The controllers' team dynamics is le ss complex )ecause more standardized (teams and

communication).

e The MP+AMAN offer an intuitive wa/ of sequen iing the arrival traffic flows, which facilitates
the controllers’ confiden:e in the system (acceptance & job satisfaction).

e The MP+AMAN improve the controllers’ job sati faction by allowing them to provide | better
service to the flight cre s (acceptance & job satisfaction).

Table 30: HP Arguments, related HP issues and ben fits, and conducted H ' activity

HP \RGUMENT

Arg. 1. The role of the human is
consist 2nt with the human
capabilities and limitations

Arg. 1.3. Human actors can achie re
their ta sks (in normal & abnormal
conditi ins® of the operational
environment and degrade modes f
operatijn)

Arg. 1.3.3. The level of workload
(induced by cognitive and/or
physic | task demands) is
accept ible.

RELATED HP Issu :s & BENEFI 'S

Reduce 1 controller’ workload.

Point Merge standardised procedur:s
should reduce the usage of heading and
level cle arances for th2 controller, which
should reduce the number of radio
messag s, and thus controller’'s
workload.

The reduction of frequancy usage could
be balanced by an im roved servic :
provision to flight crews.

Howeve ', Point Merge + AMAN allow
anticipating the sequencing of the arival
flows. This should inv)lve a more
intensive coordination task from the E-
TMA PL N controller and the TMA
Sequence Manager, terefore an

increase of communication and workload.

HP AcTiviTY/l :S

Assesss workload in Live
trials (activities 1 < 2)
thro igh a subjecti/e
methiod (question aire).

Mea sure frequency usage
(to prove frequency usage
reduction).

Mea sure sequencing
grouping, total delay
absorbed, etc. (to prove
impr oved service
provision).

© Abnor 1al conditions (i.e.weather onditions like presence of ZBs, AMAN fiilure and recovery, etc.) will be
assesse | whenever they occur duriag the live tri Is. In the cas : of operational live trials, only some limited
paramet :rs are within the control of the validation team for the experimental design (e.g. the time of the day when
the observation session will take place...). Many factors, such s for instanc : the weather, cannot be controlled.
Observation of these situations can only occur in an opportunist way.
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Arg. 4. Human Performance relat d
transiti »n factors are considered

Arg. 4.2. Changes in competence
require nents are analysed.

Arg. 4.2.1. Knowledge, skill and
experience requirements for human
actors iave been identified.

Arg. 1. The role of the human is
consist 2nt with the human
capabilities and limitations

Arg. 1. 3. Human actors can achie re
their ta sks (in normal & abnormal
conditi ins of the operational
environment and degrade modes f
operatijn)

Arg. 1.3.5: Human actors can
maintain a sufficient level of
situation awareness.

Arg. 1. The role of the human is
consist 2nt with the human
capabilities and limitations

Arg. 1.3. Human actors can achie re
their ta sks (in normal & abnormal
conditi ins of the operational
environment and degrade modes f
operatijn)

Arg. 1.3.5: Human actors can
maintain a sufficient level of
situation awareness.

founding members
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Risk of :ontrollers’ |>ss of skill with
regards to open-loop 'ectoring.

Improved ATCO & Pilots’ situational
awareness.

Point Merge standardised procedur:s
provide a more structured airspace,
which should contribute to increase
controllers and pilots’ situational
awareness, which in turn should have a
positive impact on saf ty.

Improved trajectory jredictability.

Trajecto 'y prediction should be improved
through extensive RN AV applicatio | and
use of F VIS lateral guidance even in high
traffic.

The Point Merge allo 's applying
metering measures b fore reaching the
TMA using the legs, which should allow
informing the pilot about the estimated
approac 1 time.

Avenue de Cortenbergh 100 | B- 1000 Bruxelles | wwv.sesarju.eu
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N/A

ATCOs’ vectoring skills
shall be maintained

thro igh recurrent fraining
to ¢ pe with unexected /
non-nominal situa'ions.

Assesss individual
situational awareness in
Live Trials (activitizs 1 &
2) with subjective methods
(questionnaire,
debriefings).

Assesss individual
situational awareness and
traje ctory predictability in
Live Trials (activitizss 1 &
2) with objective 1ethods
(dat 1 recordings) and
subj :ctive methods
(questionnaire,
debriefings).
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B.3.3 Step 3 Improve aid validate the concept

B.3.3.1 Description of HP a :tivities rith results
Table 31 and Table 32 contain a detailed description of t1e proposed HP activities.

Note: tie objectives identifiers used in the table below are thoie used in section 3.6 2 of the
Validati >n Plan.

Table 31: Description of Activity 1- Live Trials: E-TM \ Merge Point + AMAN use for Northwest
traffic to Paris CDG

ACTIVITY 1. LIVE TRIALS —JU {E 2012

DESCRI 'TION This activity consists in live operational validation of the Point Merge +
AMAN concept. These live rials were performed at Paris AC ' during 6
days from Monday 18th June to Saturday 23rd June 2012. This first live
trials session aimed at asse ising, real traffic conditions, one E- 'MA Point
Merge system for Northwest traffic to Pais CDG, co ipled to the use of the
MAESTRO AMAN in DSNA Paris-ACC and at the approach of the Paris
CDG Airport, bei1g fed from .ondon ACC and Brest ACC.

RELATE ) ARGUMENTS Arguments 1.3.3 and 1.3.5 | sted in
Tabl : 30 can be satisfied by :arrying out this Live Trials.

HP 0BJ :CTIVES The live trials addresses the following HP obje itives described in the
05.05.07 Validation Plan:

o OBJ-05.06.07-VALP-0427.0100 - Controller workload assessment

e 0OBJ-05.06.07-VALP-0427.0200 - Trajectory predictability assessment

e 0OBJ-05.06.07-VALP-0427.0500 - Safety assessme it

ISSUES "0 BE ADDRESSED  The issues & benefits from Table 3 to be addressed by the Live Trials are as
/ INVEST GATED FROM follo /s:

ISSUES NALYSIS
o Reduced Controllers’ workload

e Improve | trajectory predictability

e Improve | Controllers’ & Pilots’ situational awareness

TOOL SELECTED OUT OF Que tionnaires have been developed for coth controllers and pilo s.
THE HP RESPOSITORY

e The questionnaires for controllers are specific to each ATC
environment (i.e. Paris ACC and Paris CDG). They were designed in
accordance with the specificities of the needs/missions of the various
controlling entities. Paris ACC and Paris CDG questionnaires have
been de signed from the questionnaires used by EUROCONTROL in
their RTS in order to snsure continuity.

« The questionnaire fo ‘pilots was lesigned with help of Air France.

Objective meas ires compaed to baseline (frequency usage, number of
phone coordination between ATCOs).

DETAILS OF THE HP The 2valuation of the North Nest Point /lerge system was performed during
ACTIVITI =S six days in June from 03:30 M to 12:30 AM (UTC).

In order to obtain a baseline ‘or the analysis of controllers’ activity, the E-TMA
TP sector was opened as a standalone sector duri \g peak trafiic the week
befo e the Point Merge experimentation. Except the new STAR and the fact
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that the TP seclor was op :ned as a standalone ;ector (instead of being
grou»ed with another secto ), no other system change has been planned;
oper ations remained the same as usual.

All o the Paris ACC and Pars CDG controllers participating to the Live Trials
were fully qualified and train :d the new procedure. They had a questionnaire
to fill in at the en 1 of their wo king session.

Flight crews having flown to >DG through Paris TP s :ctor during the sessions
were invited to jive their o iinion on th: Point Merje procedure through a
questionnaire. Twenty nin: pilots from three airlines answered the
questionnaire.

RESULT 5/ EVIDENCE The nain results of the HP a :tivity are as follows:
e Workload:

o |1 majority, t ie participating E-TMA controllers considered the
vorkload w s rather unchanged t) clearly lover than in
}aseline with the Point Merge.

o |1 majority, the participating TMA controllers reported no
ignificant i pact of the Point Mer je comparei to today’s
ituation.

o The frequency occupanc  in E-TMA with Point M :rge was
lightly more loaded than in Baseline during low t -affic and
quivalent d ring high traffic. This result is balanced by the

fact that E-T /A controlle's gave mor 2 informatio 1 to pilots.

o While the E-TMA EXE Controller's workload seems to be
reduced with the use of the Point Merge and A VIAN, the E-
‘MA PLN Controller's workload see ms to be in:reased due
to the coordination task performed with the TMA Sequence
lanager to improve the management of the arrival
equence.

e Trajectory predicta jility:
o Most of the E-TMA controllers stated that they did not have to

issue headng clearances or t) issue and monitor
i termediary levels due t) the Point lerge.

o Some of E- 'MA controllers stated that they p-oposed the
ilots to "de cend at discretion” at t 1e exit of th: leg toward
the Merge P int.

o Safety/ Situational awareness:

o E-TMA controllers repored improved safety ani situational
iwareness. "hey consid :red that th : use of the Point Merge
ind AMAN i nproved the quality of the delivery, the quality of

the sequencng, and th: quality of service prosided to the
fight crews.

o TMA controllers reported improved delivery conditions of
FPG arrivals in terms of separation, vertical and speed
onstraints, and thus im>roved safety due to the respect of
these deliviry conditions. They considered that their
ituational a /areness was enhanced.

o Pilots’ general impressi>n on the Point Merge procedure
ibout radio :ommunicati>ns, simplicity of the procedure, and
larity of the chraseology was globally positive.

NEWLY I DENTIFIED ISSUES  No naw issues h ave been id ntified throughout the H 2 activity.
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RECOM 1ENDATIONS & Cf. Section 5.2.

REQUIREMENTS
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Table 32: Description of Activity 2 - Live Trials: E-TMA Point Me ge + AMAN use for Northwest
and Northeast traffic to Paris DG

ACTIVITY 2.

DESCRI 'TION

RELATE ) ARGUMENTS

HP 0OBJ :CTIVES

ISSUES "0 BE ADDRESSED
/ INVEST GATED FROM
ISSUES \NALYSIS

TOOL SELECTED OUT OF
THE HP RESPOSITORY

LIVE TRIALS — NOVEMBER / DECEMBER 2012

This activity consists in live operationa validation of the Point Merge +
AMAN concept. These live trials wer: performed at Paris \CC on 4
Satu-days from 17th Nove ber to 8th December 2012. This second live
trials session ai ned at assessing, real traffic conditions, two E-TMA Point
Merge systems for Northwest and Nortieast arrivals of the CDG airport,
coupled to the u se of the MAESTRO AMAN in DSNA Paris-ACC and at the
appryach of the Paris CDG Airport, cseing fed from EUROCONTROL
Maa stricht UAC, Belgocontrol Brussels AZC, London ACC and Brest ACC.

Arguments 1.3.3 and 1.3.5 | sted in
Tabl : 30 can be satisfied by :arrying out this Live Trials.

The live trials addresses the following HP objectives described in the 05.06.07
Validation Plan:

e OBJ-05.06.07-VALP-0427.0100 - Controller workload assessment
e 0OBJ-05.06.07-VALP-0427.0200 - Trajectory predictability assessment
e 0OBJ-05.06.07-VALP-0427.0500 - Safety assessme it

The issues & benefits from Table 3 to b : addressed by the Live Trials are as
follo vs:

¢ Reduced Controllers’ workload
e Improve | trajectory predictability

e Improve | Controllers’ & Pilots’ situational awareness

Que itionnaires have been d veloped for both controllers and pilo:s.

e The qu:stionnaires for controllers are specific to each ATC
environ lent (i.e. Paris ACC, Paris CDG, Belgocontrol, and MUAC).
They w:re designed in accordance with the specificities of the
needs/m ssions of th 2 various co1trolling entities. Paris ACC and Paris
CDG questionnaires have bee designed from the questionnaires
used by ZUROCONTROL in their RTS in order to ensure continuity.

e The questionnaire fo pilots was lesigned with help of Air France.

Objective measures compared to baselin: (frequenc usage, nu 1ber of phone
coor lination between ATCO ).

DETAILS OF THE HP The 2valuation of the North Vest and N irth East Point Merge systems was
ACTIVITI =S performed on 4 iaturdays from 17th November to 8th December 2012.
This exercise involved:
e Paris ACC controllers (20): 14 controllers on APTE sector, and 6 on
TP sector.
e CDG controllers (about 120 controllers, i.e. about 30 arrival
controlle 's per day).
e Maastric 1t UAC cont ollers.
e Belgoco itrol Brussel s ACC controllers.
All the participaing controllars were fuly qualified and trained to the new
proc :dure. They had a qu stionnaire t> fill in at the end of their working
session.
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Flight crews having flown to CDG throu jh Paris TP, or APTE sectors during
the sessions we ‘e invited to give their osinion on the Merge Point procedure
through a questi nnaire. Thiryy Air France pilots answered the qu :stionnaire.

RESULT 5/EVIDENCE The nain results of the HP a :tivity are as follows:
e Workload:

o |1 majority, tre participatng E-TMA controllers considered the
vorkload w s rather uachanged to clearly | wer than in
}aseline with the Point Merge.

o |1 majority, the participating TMA controllers stated that the
vorkload wa s unchanged (i.e. no impact of the Point Merge on
vorkload).

o |1 the North East sector, the controll 2rs reported a better and
fficient bal ince of tasks allocation between AP and TE
ectors compared to the current situation (biseline). The
vorkload is split between AP and TE sectors, with AP building
the sequen:e (descending on the legs, giving speed
reductions ad then dire:ts to DEVI /) before tr insferring the
fights to TE. TE then descends the traffic according to the
ither flows t 1 the level required at the IAF.

o The frequency occupanc r in E-TMA with Point M :rge was
:qual or low r than in Baseline.
e Trajectory predicta jility:
o Most of the :-TMA contrllers stated that they did not have to
i ssue headin clearances or to issue and monitor intermediary
| avels due to the Point Merge.
o Safety/ Situational awareness:

o All the parti:ipating E-TMA and TMA and TMA controllers
tated that the level of safety was higher than in »aseline or at
|2ast the sa e.
o E-TMA contr>llers considered that they had a better situational
iwareness with the Point Merge than without.
o All the participating TMA controllers reported a b atter situation
iwareness with Point Merge or at least equal.
o Pilots’ gener il impressio | on the Poi it Merge procedure about
radio communications, simplicity of the procedure, and clarity
if the phraseology was globally positive.

NEWLY IDENTIFIED ISSUES  No naw issues h ave been id ntified throughout the H 2 activity.

RECOM 1ENDATIONS & Cf. Section 5.2.
REQUIREMENTS
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B.3.4 Step 4 Collate findings

B.3.4.1 Summary of HP activities

Edition: 00.00.04

Table 33 lists the relevant HP arguments with the condu :ted HP activity(ies) and their outco 1es.

Table 33: Summary of HP activities
HP \RGUMENT HP ACTIVITY(IES)

Arg. 1. The role of the human \ssess workload in Live
is consistent with the human trials (activities 1 & 2)

capabilities and limitations through a subjective

Arg. 1.3. Human actors can nethod (questionnaire).
achiev ' their tasks (in normal Jleasure freq lency usage
& abno'mal conditions’ of the (to prove frequency usage
operati ynal environment and reduction).

degrad > modes of operation) /leasure sequencing
Arg. 1.3.3. The level of jrouping, total delay

worklo d (induced by cognitive  ibsorbed, etc. (to prove
and/or chysical task demands) improved service
is accetable. yrovision).

Arg. 1. The role of the human Assess individual
is consistent with the human situational awareness in
capabilities and limitations .ive Trials (activities 1 & 2)

Arg. 1.3. Human actors can vith subjective methods
achiev : their tasks (in normal (’c]LLe§t;9nna|r 2

& abno mal conditions of the ebriefings).

operati »nal environment and

degrad > modes of operation)

Arg. 1.3.5. Human actors can
maintain a sufficient level of
situation awareness.

MAIN OJTCOMES/EVIDENCE

The results show that wile the E-TM A EXE
Controller's workload seems to be reduced with
the use of the Point Mer 3e and AMAN, the E-
TMA PLN Zontroller’'s workload seems to be
increased iue to the co irdination tas :
performed with the TMA Sequence Manager to
improve the manageme 1t of the arriv Il
sequence see section 6.1.3.2.1.3 of the
Validation Report).

The majority of the parti :ipating CDG
controllers reported no significant impact on
workload.

The frequency occupancy in E-TMA with Point
Merge was slightly more loaded than in
Baseline during low traffic and equivalent
during high traffic. This result is balan:ed by the
fact that E-TMA controllers gave mor :
information to pilots.

Delay was more absorb 3d in E-TMA in the
legs than in TMA. This allowed better
anticipatin j the arrival s :quence. The E-TMA
PLN Controller had to perform a more intensive
coordination task with the TMA Sequ nce
Manager t) improve the management of the
arrival seq lence.

These results conform to the required evidence.

The E-TMA controllers considered th ir
situation awareness wa : enhanced. They found
that they could better anticipate the tr affic and
that they were more available for the
coordination between th 2 E-TMA EXE and PLN
Controllers.

The majority of the parti :ipating TMA
controllers considered safety was hig\ or very
high notably due to the respect of the delivery
conditions n terms of flight level and speed. In
majority, the situational awareness w s rated
as averag ' to very high.

Pilots’ genzral impression was positiv2 in terms
of safety, radio communications, handling of the
procedure and clarity of phraseology.

These results conform to the required evidence.

7 Merge >oint system under LVP conditions were assessed as they occurred during the |i 'e trials.
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Arg. 1. The role of the human Assess individual The proce lure saved mental resourc s, which
is consistent with the human situational awareness and  was used )y the E-TMA controllers to improve
capabilities and limitations trajectory predictability in the service provided to the pilots (e.g. time to
Ard. 1.3. Human actors can .ive Trials (activities 1 & 2) loose on the leg provide 1 to the flight crews,
acﬁiev + their tasks (in normal vith objective methods descent at discretion towards the IAF flight level
& abno mal conditions of the (data recordings) and proposed td the flight crews).

iubjective methods
(questionnair .,
lebriefings).

operati >nal environment and These results conform to the required evidence.

degrad > modes of operation)

Arg. 1.3.5. Human actors can
maintain a sufficient level of
situation awareness.

B.3.4.2 HP maturity of the project

This V3 validation exercise ihowed feasibility from the operalional and technical integration
perspe tives.

Point lerge System in E-TMA coupled with AMAN is a solution ready t» deploy that brings
substantial capacity and safety jenefits, but requiring particular attention to local implementation.

B.3.4.3 Synthesis f HP Objectives, Results, Recommendations &
Requirements

B.3.4.3.1 OBJ-05.06.07-VALP-0 127.0100 - Controller worklo 1d assessment

Controller's workload was assessed through questionnaires and objective measures (i.e. frequency
load).

Overall, E-TMA controllers stat :d that their workload was average to very low with the Point Merge
and AMAN. The frequency usage was low 2r than in the baseline. The Point flerge proceilure was
less demanding than radar ve :toring; it s ived mental resources, which was used to imrove the
service provided to the pilots ( :.g. time to loose on the leg provided to the fli |ht crews, dzscent at
discreti n towards the IAF flight level proposed to the fli jht crews) and to the Ap oroach (e.g. grouping
of aircr ft according to their wakz turbulence category), ind to solve potential conflicts.

The fre juency occupancy in E-TMA with Point Merge was lower i1 the North-East sectors (APTE)
during °oint Merge days. It was very clo;e to Baseline in the North-West sector (TP) cut more
informaion was given by controllers to pilots.

Regarding the number of phone coordinatio 1 between ATCOs:

e Phone communications between TP sector an | the APP ith the Point Merge in June trial
were slightly increased, which could be explained by a more inte isive coordination of
Planning Controllers with the TMA Sequence Manager to improve the management of the
arrival sequence. How :ver, this result was nit confirmed in November — December trial
(important variations fron a day to another).

e Phone communications between PTE sectors and the APP with the Point Merge were
similar to Baseline.

In TMA, the controllers stated that the Point Merge had o significant impact on the workload.

For rec ymmendation and requir :ments, refer to section 5.2.

B.3.4.3.2 OBJ-05.06.07-VALP-0 127.0200 - Trajecto y predict ability
assessment

Traject ry predictability was asszssed throu jh question aires and objective measures.

All the »articipating controllers in E-TMA aid in TMA, as well as all pilots” feedbacks rep »rted that
trajecto 'y predictability was improved.
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E-TMA controllers found that it was 2asier to resoect the AMAN delays of the arrival traffic to
LFPG. They reported that the use of the Point Merge with AMAN improved the qualit/ of the
sequencing and of the delivery. The number of open loops / 10ldings wa 5 lower with the Point
Merge than in baseline..

TMA controllers reporte 1 benefits of the delay a 1sorption str itegy with the Point Mer je. The
aircraft did not have to enter the holding pattern. Regarding the adheren :e to the AMAN
advisories, a few controllers found t 1at there wa s sometimes too much space betwe n aircraft
may be due to strong wind situations and also to the fact tha: ACC contr )llers, wanting to
relieve the Approach, reduced the total delay to zero by making a longer use of the | gs.

The service provided to pilots in terms of predict ability was i 1proved with the Point Merge:
when the E-TMA controllers had tim 2, they infor ned the pilots on the tim 2 to loose 01 the
legs. The flight manage nent was fa :ilitated as, jnce on the leg, the pilot knew the distance
from the leg to the IAF transfer point and the ex iected flight level at the IAF. There were less
level-offs with the Point Merge system compare | to radar ve:toring. The descent wa ; more
continuous. However, flight fuel management during the end part of the flight require 1
changes from the pilots. As the Point Merge pro :edure was :oded in the FMS route, the fuel
prediction and the calculated ETA were wrong d uring all the flight becau e the aircra t
generally did not fly the leg and proceeded direct to the Merge Point

For rec ymmendation and requir :ments, refer to section 5.2.

B.3.4.

3.3 OBJ-05.06.07-VALP-0 127.0500 - Safety assessment

The safzty feeling and situation awareness were assess 2d through questionnair s.

A majority of the participating controllers, in E-TMA and TMA, stated a high level of safety Jsing the
Point Mzarge procedure combined with the AMAN.

E-TMA controllers found that it was :ither impro red or at least as safe as today. The Point
Merge was considered as easy to use. The aircraft are strategically separated on the legs,
which made the traffic | ss conflicting. The Point Merge with AMAN was considered s more
efficient to handle arrivals than radar vectoring, vith less workload and ore comfort
compared to today.

TMA controllers considered that saf 'ty and situational awareness were higher than in the
baseline notably due to the respect f the delive 'y conditions in terms of flight level axd
speed.

All pilots’ feedbacks were positive regarding safety. There was no safety issue (no Air Safety
Reports).

For rec ymmendation and requir :ments, refer to section 5.2.

B.4
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[2]
(3]
[4]
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