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Executive summary 58 
 59 

This final edition of the Safety and Performance Requirements (SPR) document (D57) provides the 60 
safety and performance requirements for Application and Information Services related to the 61 
Operational Processes and Services defined in the P07.06.02 -D56-BT OSED Step1, 2016 [13] 62 
section 4 dealing with the quick-win implementation of the Extended Flight plan (EFPL) in 63 
short-term planning. This document is used to provide the basis for ensuring that these SPR 64 
requirements are applicable during initial implementation and continued operation. The Extended 65 
Flight Plan implementation has potentially an impact on a large number of operational services both at 66 
FOC, NM and ATC sides. This SPR document focuses on requirements related to network 67 
operational services: flight plan validation and distribution, DCB services. 68 

The requirements developed in this document should show traceability to the higher level 69 
requirements described in the corresponding OSED and particularly to the Performance 70 
Requirements expressed in the OSED. Additionally, this document takes into account the results of 71 
the P07.06.02 exercises planned in release 5 which validates some of the requirements in section 3. 72 

 73 
The Safety Requirements have been derived mainly from the Safety Assessment Report (see 74 
Appendix A). 75 
 76 
The non-functional and Performance Requirements have been derived from non-functional and 77 
Performance requirements applied to NM services in operations (Flight plan management, DCB). 78 
They have been adapted and complemented to address the specific needs for the Extended Flight 79 
Plan implementation.  80 
 81 
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 111 
Figure 1: SPR document with regards to other SESAR deliverables 112 

In Figure 1, the Steps are driven by the OI Steps addressed by the project in the Integrated Roadmap 113 
document [12]. 114 

1.3 Intended readership 115 

Within SESAR, the intended audience is  116 

• The SJU; 117 

• SWP07.02: P07.02 is the coordinating federating project for the OFA03.01.04 - 118 
Business/Mission trajectory; 119 

• P11.01 projects: this OSED develops requirements impacting FOC processes and systems. 120 
Moreover, most of requirements included in this document have been developed in close 121 
cooperation with P11.01 projects. 122 

• P13.02.03 project which have strong dependencies with flight planning /business trajectory 123 
management. 124 

• P04.05 and P05.05.01 projects: those two projects are part of the OFA03.01.04. Moreover 125 
there are obvious dependencies between Business/Mission trajectory and Trajectory 126 
Management Framework OFAs; 127 
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2. Summary of Operational Concept (from OSED) 157 

2.1 Description of the Concept Element 158 

2.1.1 Short-term planning phase – Extended flight plan 159 

Most Airspace users are currently using sophisticated flight planning tools in order to calculate as 160 
accurately as possible an operational flight plan for their flight. Multiple parameters and flight specific 161 
performance characteristics are taken into account in order to derive a flight trajectory that is as close 162 
as possible to the real evolution of the flight later in operations. Flight planning tools then derive from 163 
the operational flight plan a flight plan in ICAO format. In this process, valuable information regarding 164 
the flight, including its calculated 4D trajectory, are lost because the ICAO flight plan format neither 165 
allows nor requires such information to be included. 166 

The resultant flight plan in ICAO format is used by ATC for the provision of air traffic services to the 167 
flight as well as the Network Manager and FMPs for air traffic flow and capacity management. Tools 168 
that are used by ATC, the Network Manager and FMPs are based on the calculation of a flight 169 
trajectory that is extracted from the flight plan in ICAO format. A number of assumptions are made 170 
and generic aircraft performance information is used in this process that make the locally calculated 171 
flight trajectory different from to the one originally calculated by the flight planning tools.  172 

The current flight plan filing process will be extended to allow enriched information exchange  173 

• From AU to NM flight planning services:  174 

o The transmission of the flight plan originator calculated 4D trajectory (filed trajectory) 175 
of the flight as part of the filed flight plan. This 4D trajectory sent by the AU will be 176 
used by the NM flight planning services for the flight plan validation process together 177 
with the NM planning trajectory which is estimated when the EFPL is received. 178 
Consequently, the flight plan validation process of NM will be modified in order to be 179 
able to use the received 4D trajectory. This trajectory will be stored in IFPS together 180 
with the flight plan and will be available for further revalidations (e.g. when the 181 
environment data change) and distribution to its client systems, including the Flow 182 
Management services and, upon request, ATC flight data processing (FDP) 183 
systems.(as part as the whole EFPL information set for distribution).  184 

It will also be possible for flight plan originators to provide to NM, in addition to the 185 
filed flight plan, aircraft performance information specific to the flight. This information 186 
will be stored by the NM flight planning services together with the filed flight plan and 187 
be also available for further distribution to its client systems, including the Flow 188 
Management services and, upon request, ATC flight data processing (FDP) systems. 189 
The provided aircraft performance information, being specific to the flight, will allow 190 
for an improved local calculation of the trajectory of a flight for what-if scenarios and 191 
simulations. The Flow Management services may also use it to calculate a new 192 
prediction of the flight path upon reception of real time updates regarding the current 193 
position of the flight. 194 

• From NM flight planning services to AUs: NM will reply to the AU with two new elements in 195 
the EFPL response message: the accepted trajectory and Profile Tuning Restrictions that 196 
may apply.  197 

NM will have to handle various combinations of FPL data exchange messages during the transition 198 
phase. These are neither selective nor exclusive, but coexist in time: 199 
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o Global mix mode of operations allowing some AUs to provide EFPLs whereas others will 200 
continue to transmit ICAO FPLs.  201 

o Individual mix mode of operations where AUs will be able to submit an EFPLM followed by 202 
updates in ICAO format (Change, Delay, Re-Processing…) and vice versa. 203 

Regarding ATM constraints, evolutions in step 1 involve only “soft” constraints named Profile Tuning 204 
Restrictions (PTRs). Two flows of information are considered and the type of information provided 205 
changes from one to another: 206 

o Any AU is able to retrieve PTR information from the global database where they are 207 
published. 208 

o For a given flight, the list of PTRs applying to that specific flight is provided as feedback in 209 
the EFPL reply messages from NM in the trajectory management process (i.e. as with 210 
PTRs information) 211 

This available information will further increase the accuracy and consistency of the planned 4D 212 
trajectory of a flight and therefore increase predictability both for AUs and NM. 213 

 214 

 215 

Figure 2: Extended Flight Plan validation services overview 216 
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 217 
Figure 3 Extended Flight Plan dissemination data overview 218 

In order to address regulatory and worldwide applicability aspects, the Extended FPL solution will be 219 
refined in close relation with the latest ICAO flight data exchange concept and standard developments 220 
(FF-ICE, FIXM).  This will allow minimizing costs for full alignment with ICAO recommendations in 221 
target Step 1 [18].  222 

2.2 Description of Operational Services 223 

See Section 2.3 of the 07.06.02 Step 1 BT OSED 2016 [13].  224 

2.3 Description of Operational Environment 225 

See Section 3 of the 07.06.02 Step 1 BT OSED 2016 [13].  226 
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There is no EFPL activity planned at the operational level or service level per say considering its 482 
enabler role as described above. However the flight plan acceptance process can be view as an 483 
operational process therefore Safety Criteria (SAC) have been identified at this stage to drive the 484 
identification of relevant safety validation objectives and requirements. The safety assessment 485 
process starts by capturing the regulatory requirements applicable to flight plans and the user needs 486 
stemming from operational projects (user requirements) requiring EFPL as an enabler. From these 487 
Regulation and User Requirements a safe design of the EFPL submission, modification, validation 488 
and distribution could start 489 

 Safe EFPL high-level Design 490 

This describes what the EFPL submission, modification, validation and distribution is actually like 491 
internally and includes all those system properties that are not directly required by the users but are 492 
implicitly necessary in order to satisfy the User requirements. Design is essentially an internal, or 493 
“white-box”, view of the different EFPL processes.  Herein, it takes the form of a high-level 494 
architectural representation which describes the EFPL processes (submission, modification, validation 495 
and distribution) in terms of several “actors” (Network Manager, Airspace Users, Air Traffic Control 496 
providers, etc.). 497 

From a safety perspective, this high-level design is expressed in the form of EFPL Safety 498 
Requirements (sub-divided into functionality & performance and integrity/reliability properties). As 499 
defined in the Safety Plan [16], the purpose here is to check the completeness of the requirements 500 
identified in the OSED [13], and, then inform the SPR with corresponding EFPL safety requirements 501 
that will be revealed by the safety analysis. Furthermore Safety Validation objectives will be also 502 
identified and will inform the relevant validation plan. 503 

A.1.1.2 Scope of the Safety Assessment504 

This safety assessment scope is limited to the Quick Win phase defined in the frame of P07.06.02 505 
focusing only on the Extended Flight Plan (EFPL) concept for Business Trajectories. The safety 506 
assurance activities to be carried out during this safety assessment are specified in the Safety Plan 507 
[16]. 508 

This report covers the different stages of the lifecycle as described in section A.1.1.1. It also presents 509 
the assurance that the Safety Requirements are complete, correct and (from a potential 510 
Implementation viewpoint) realistic. 511 

The Extended Flight Plan (EFPL), which is the subject of this safety assessment, applies to the 512 
following processes related to the flight plan management in the pre-flight phase: 513 

• Submission514 

• Modification (including suspending and cancelling flight plans)515 

• Validation516 

• Distribution517 

The use of the EFPL is out of scope in the safety assessment presented in this report. The related 518 
operational requirements coming from theses several uses are to be used as inputs for defining the 519 
corresponding safety requirements for EFPL. 520 
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A.1.1.3 Safety Criteria521 

Safety Criteria (SAC) will drive the safety-related objectives for both Validation exercises and Safety 522 
assessment of P07.06.02.However, as explained in the above sections, EFPL has an enabler role 523 
and is not per say an operational concept therefore Safety Criteria have been identified considering 524 
this aspect. 525 

It is essential to define Safety Criteria at three levels as already discussed in paragraph A.1.2.2 where 526 
safety benefits have been introduced. Indeed EFPL could impact the flight planning activity, the 527 
Demand and Capacity Balancing (ATFCM) and ATC applications. 528 

A.1.1.3.1 Safety Criteria associated to the flight planning529 

SAC EFPL#1: The use of EFPLs in the NM Flight Planning processes shall lead to no more or less 530 
wrongly validated flight plan compared to the current use of ICAO Flight Plan. 531 

A.1.1.3.2 Safety Criteria associated to ATFCM532 

SAC EFPL#2a: The use of EFPLs for ATFCM shall maintain or reduce the risk of sector overload 533 
compared to the current use of ICAO Flight Plan. 534 

SAC EFPL#2b: The ATFCM use of EFPLs elements shall be subject to an ATFCM operational 535 
safety assessment. 536 

A.1.1.3.3 Safety Criteria associated to ATC537 

SAC EFPL#3a: The use of EFPL in lieu of ICAO Flight Plan for the existing ATC applications shall 538 
not impact their current level of safety and if possible improve it. 539 

SAC EFPL#3b: The ATC use of EFPLs elements (e.g. Weight, Speed) to support current or new 540 
ATC applications (e.g. TP) shall be subject to an ATC operational safety assessment.  541 

542 

A.1.2 Regulatory and User Needs Identification543 

A.1.2.1 Scope544 
As the Extended Flight Plan is an enabler to other operational processes (e.g. ATC, DCB) dealing 545 
with safety critical aspects, an identification of User needs stemming from primary operational projects 546 
dealing with these processes is made. 547 

In order to identify a complete list of User Requirements relying on EFPL as an enabler, this section 548 
addresses the following activities: 549 

• Determine the complete list of primary operational projects eligible to use EFPL550 

• Collect primary operational projects requirements (derived in normal and abnormal conditions)551 
which require EFPL as an enabler. Only a consolidated list of users’ requirements is included552 
in this section.553 

• On the top of these users’ requirements, relevant existing regulation requirements on flight554 
plan and related processes are to be identified as well.555 
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No primary operational project’s operational hazards have been identified until now based on current 556 
available information from SESAR projects. Thus no list of associated EFPL relevant safety users’ 557 
requirements (for the failure case) is provided in the current version of this SAR. The failure aspects 558 
have been addressed then on the system design part of the assessment, following a bottom-up 559 
approach. 560 

A.1.2.2 Applicable Regulation concerning flight plans and related561 
processes 562 

563 
The main regulation concerning flight plans to be considered in this safety assessment are listed 564 
here-after: 565 

• EC N°1033/2006 “laying down the requirements on procedures for flight plans in the pre-flight566 
phase for the single European sky”567 

In the Annex of this regulation, the following ICAO provisions are included: 568 
1. Chapter 3, Section 3.3 (Flight Plans) of ICAO Annex 2 – Rules of the Air (10th edition569 

including all amendments up to N°42).570 
2. Chapter 4, Section 4.4 (Flight Plan) & Chapter 11, Paragraph 11.4.2.2 (Movements571 

messages) of ICAO PANS-ATM 4444 (15th Ed.2007, including all amendments up to572 
N°2).573 

3. Chapter 2 (Flight Plan) & Chapter 6, paragraph 6.12.3 (Boundary estimates) of Regional574 
Supplementary Procedures, Doc7030, European (EUR) Regional Supplementary575 
Procedures (5th edition of 2008 including all amendment up to N°2).576 

• EC N°929/2010 “amending Regulation (EC) No 1033/2006 as regards the ICAO provisions577 
referred to in Article 3(1)”578 

579 
• EC N°923/2012 of 26 September 2012 laying down the common rules of the air and580 

operational provisions regarding services and procedures in air navigation and amending581 
Implementing Regulation (EU) No 1035/2011 and Regulations (EC) No 1265/2007, (EC) No582 
1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010583 
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The IFPS notifies to the AU/Third parties the result of the flight plan validation process by providing an 637 
Operational reply Message (ORM) indicating if the submitted flight plan is valid (Acknowledgment 638 
message- ACK), rejected (REJ) or referred for manual processing (MAN). 639 

Flight Plan Distribution 640 

The IFPS distributes the accepted flight plan (initial and/or modified) to ATC units concerned by the 641 
flight and to the ETFMS. 642 

The Network Manager distributes the ICAO flight plan included in the EFPLM/ECHG/EDLA to all ATC 643 
Units. For the distribution of the EFPLM, it could be done at NM level based on  a list of ATC Units 644 
compatible with the Extended Flight Plan (EFPL COMP ATC) or distributed only to ATC Units which 645 
have requested to receive EFPLM (e.g. EFPL request through a dedicated B2B service). 646 

Flight Plan Modification originated by AU/Third parties 647 

When flight plan modifications (ECHG and EDLA) after being submitted by AU/Third parties are 648 
validated by the IFPS, these modifications are distributed to ATC units concerned by the flight and to 649 
the ETFMS and the same distribution process applies (All ATC Units receiving ICAO FPL and some 650 
ATC units receiving ICAO FPL and EFPL 651 

Flight Plan Modification originated by airspace/route restrictions 652 

The Airspace Management Cell (AMC) informs the ETFMS about the airspace/route availability and 653 
sector capacity and the ETFMS transmit the relevant information to the IFPS. 654 

In case of airspace/route restrictions (e.g. closure of airspace) the IFPS identifies if flight plans 655 
already validated are affected by such restrictions. Whenever applicable, the IFPS informs the 656 
ETFMS about the relevant invalid flight plans. The ETFMS notifies AU/Third parties and ATC Units of 657 
such situation by transmitting a flight plan suspension message (FLS). 658 

Following the reception of a flight plan suspension message, the AU/Third party could either cancel 659 
the flight plan or modify it to overcome the airspace/route restriction by submitting an ECHG or EDLA 660 
message. In the latter case, the IFPS validates the modification and de-suspend the flight if validation 661 
process is successful and informs the ETFMS accordingly. The ETFMS notifies AU/Third parties and 662 
ATC Units of such situation by transmitting a flight plan de-suspension message (DES). The accepted 663 
ECHG or EDLAs are distributed to ATC units concerned by the flight and to the ETFMS and the same 664 
distribution process applies (All ATC Units receiving ICAO FPL and some ATC units receiving ICAO 665 
FPL and EFPL) 666 

ATFCM 667 

The ETFMS system is a key enabler of the ATFCM services. The main purpose of the ETFMS system 668 
is to compare traffic demand with the ATC (sector) capacity available. 669 

670 

In cases where demand exceeds the ATC sector capacity, the system makes the information 671 
available to the Flow Management Controllers in the Network Manager Operations Centre (NMOC) 672 
and to their Flow Management Position (FMP) in the various ACCs. Together they decide whether or 673 
not to implement DCB/ATFCM measures. 674 

ATC use: 675 
Flight plan are distributed to relevant ATC units considering the route included in the validated flight 676 
plan (See flight plan distribution above). Furthermore elements of the EFPL (TOW, estimated 677 
speed…) could be used to improve controller tools like the ground based Trajectory Prediction tool. 678 



































Project Number 07.06.02 Edition 00.03.01 
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR) 

66 of 83 
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, and NATS for the SESAR Joint 
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of 
publisher and the source properly acknowledged 

A.1.3.2.3 Dynamic Analysis of the high-level design – Normal Conditions 731 

1.1.1.1.1.5 V2 Validation exercices (EXE-07.06.02-VP-311 and VP-616) 732 

1.1.1.1.1.5.1 Introduction 733 

Two V2 validation exercises have been conducted in the frame of P07.06.02. A Validation Plan [20] 734 
and a Validation Report [21] have been produced. 735 

The main objectives of these V2 validation exercises were the following: 736 

• Determine the effect of the Extended Flight Plan concept on the Flight Plan Validation737 
process (impact on the rate of acceptance/rejections). This validation exercise EXE-07.06.02-738 
VP-311 is an off-line exercise which was conducted between November 2012 and April 2013.739 

• Evaluate the Extended Flight Plan concept and determine the impact on Flight Planning,740 
accuracy of traffic predictions and DCB. This validation exercise EXE-07.06.02-VP-616 is a741 
shadow-mode exercise which follows and complements the EXE-07.06.02-VP-311 exercise.742 
EXE-07.06.02-VP-616 was conducted between November 2013 and April 2014.743 

1.1.1.1.1.5.2 Results 744 
745 

Conclusions on EFPL 746 

The exercises performed (EXE-07.06.02-VP-311 and EXE-07.06.02-VP-616) have demonstrated 747 
that: 748 

 It is feasible for IFPS to use a trajectory that is built by another system i.e. a flight planning749 
system to perform its flight plan validation function.750 

 The use of the 4D trajectory that is calculated by the flight planning system may make valid a751 
significant percentage of the flight plans that are invalid when using the IFPS calculated752 
trajectory.753 

 FOC and NM trajectories can be aligned in terms of 2D and time elements in most of cases.754 

On the other hand: 755 

 The exercises has confirmed the occurrences of flight plans accepted when submitted using756 
the ICAO format and rejected as EFPL. Through the analysis of the cases, it is expected that757 
most of these rejections are due to the differences that currently exist between IFPS and flight758 
planning systems in terms of data; interpretation of published airspace and route information759 
as well as algorithms that are used for the calculation of trajectories:760 
The A.U flight planning system should ensure that a trajectory that it generates is compliant761 

with all the ATM Network constraints that the IFPS will then apply for validation. 762 
The use of Profile Tuning Restrictions (PTRs) in the IFPS trajectory calculation is another 763 

source that can lead to significant differences between the IFPS trajectory and the trajectory currently 764 
calculated by flight planning systems. 765 

It should be highlighted that the resolution of these issues should contribute to increase safety 766 
since EFPLs rejected corresponds to cases where the 4D trajectory planned by the AU in the 767 
Operational FPL and transmitted to the pilot is not respecting some airspace constraints. This 768 
result is supporting SAC_EFPL#1 achievability. 769 

 The exercises have also confirmed that, though the EFPL allows strong improvement of FOC770 
and NM trajectories alignment compared to ICAO flight plan, full alignment of trajectories in771 
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the vertical dimension will be difficult to achieve in the very short term due to a number of 772 
issues requiring significant time and coordination to be solved. 773 

The exercises have also allowed identifying that NM systems model the trajectory (in particular 774 
lat/long coordinates) at a lower level of accuracy than FOC systems. There will be the need to assess 775 
in future validation whether this gap has an impact on operational processes. 776 

Regarding maturity assessment of EFPL, flight planning and DCB/complexity management are not at 777 
the same maturity stage: 778 

 As far as flight planning is concerned, EFPL use is close to V3 maturity completion. What779 
needs to be done yet is to confirm the potential benefits identified in conditions closed to780 
deployment and ensure acceptability from end-users (dispatchers, IFPU operators).781 

 Regarding the use of the EFPL in DCB, maturity is lower and remains V2 since vertical782 
alignment of trajectories is required to fully integrate the AU 4D trajectory. However, the783 
exercise EXE-07.06.02-VP-311 has demonstrated that in a first transition step, flight specific784 
performance data allow to significantly improve traffic predictions and consequently improve785 
DCB/complexity management processes efficiency.786 

787 
Recommendations on EFPL 788 

The main recommendations for future validation steps are: 789 

 Regarding Flight planning operation, perform E-OCVM V3 validation activities as close as790 
possible to operational environment.791 

 Assess whether the gap of level of accuracy between NM and FOC systems (in particular792 
lat/long coordinates) needs to be addressed and impacts operational processes.793 

 Perform additional E-OCVM V2 validation exercise on the use of Extended Flight Plan for794 
DCB traffic prediction.795 

 Investigate other aspects which were not/partially covered :796 
The integration in AU flight planning systems of published PTRs to align 4D Trajectories797 

calculated by NM and AUs, 798 
The use of Extended Flight plan in the context of management of ATFCM regulations and the 799 

determination of TTOs/TTAs, 800 
Use of EFPL information in ATC systems and processes. 801 

802 

1.1.1.1.1.6  Validation exercise (EXE-07.06.02-VP-713) 803 

1.1.1.1.1.6.1  Introduction  804 

This validation activity covers the SESAR Release 5 exercise, known as EXE-07.06.02-VP-713, 805 
foreseen in collaboration with WP11.1 to validate the effect of implementing the Extended Flight Flan 806 
(EFPL) on Flight Plan Validation and Distribution processes and Traffic predictability. Validation 807 
objectives and activities are described in the Validation plan [19] and results and recommendations 808 
are described in the Validation Report [21]. 809 

EXE-07.06.02-VP-713 validation exercise has been conducted in close cooperation with airspace 810 
users and computerised flight plan systems providers (from WP11), and has assessed both the 811 
operational and technical feasibility of EFPL implementation and the associated performance gains. 812 
Validation activities will cover three main areas: 813 

Flight Planning; 814 



Project Number 07.06.02 Edition 00.03.01 
D57 - Step 1 Business Trajectory final Safety Performance Requirements (SPR) 

68 of 83 
©SESAR JOINT UNDERTAKING, 2015. Created by EUROCONTROL, ENAV, ENAIRE, and NATS for the SESAR Joint 
Undertaking within the frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of 
publisher and the source properly acknowledged 

Demand and Capacity balancing / Predictability; 815 

Distribution to ATC. 816 

This Validation Exercise is split into two sub-exercises corresponding to two different maturity levels: 817 

EXE-07.06.02-VP-713 Part A: Short Term Implementation of the EFPL (V3 maturity level) 818 
focusing on the evaluation of the current EFPL within conditions as close as possible of the 819 
operational environment. 820 

EXE-07.06.02-VP-713 Part B: Medium Term Implementation of the EFPL (V2 Maturity level) 821 
focusing on further development and refinement of the operational concepts and supporting enablers 822 
in order to make AUs able to create a 4D trajectory that can be directly be used (without further 823 
changes) by NM and ATC. 824 

EXE-07.06.02-VP-713 Part A will consist of Shadow Mode sessions at AUs premises for quantitative 825 
analysis and human assessment (IFPS operators only) on real traffic and Gaming sessions on test 826 
traffic where FPL Systems will be used at CFSP premises: 827 

EXE-07.06.02-VP-713 Part B will consist of a mix of Gaming sessions and off-line analysis at CFSPs 828 
premises. 829 

1.1.1.1.1.6.2 Results 830 
Conclusions 831 
As main conclusion from these simulations, operational feasibility of the use of the extended flight 832 
plan has been proven both at the level of flight planning and flow management. 833 

• Main critical safety requirements have been validated. In particular, the exercises have834 
demonstrated that the EFPL does not create risks in some safety critical processes like flight835 
plan distribution to ANSPs and identification of potential overloads in DCB.836 

• Some immediate benefits have been demonstrated both at the level of flight planning and flow837 
management in terms of increased transparency and trajectory alignment, less FPL rejections838 
or increased traffic predictability in some specific areas.839 

• In term of performances, the benefits quantitatively measured are limited at this stage.840 
However it is highlighted by all stakeholders that the exercise has not addressed some841 
promising use-cases inducing potentially significant benefits such as the optimisation of842 
todays accepted ICAO flight plans or the fine-tuning of trajectories to avoid constraints.843 

• The technical feasibility of EFPL dedicated services has been proven.844 

• Standardisation needs have been covered and the migration to FIXM - the format for the845 
future ICAO FPL - has been tested successfully.846 

Recommendations 847 

From these results, two types of recommendations can be derived from the outcomes of the 848 
exercises: 849 

• Recommendations regarding the first implementation step are:850 

o To perform pre- operational live trials (V4) with candidate airlines in order to:851 

 Minimise  the risk of  new flight plan rejections during the initial learning852 
phase;853 

 Identify the best options in terms of EFPL data to be used by the NM systems854 
in order to optimise traffic predictability improvements;855 
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A.1.3.3 Analysis of the high-level Design – Abnormal Conditions 878 

This section is concerned with ensuring that the high-level Design is complete, correct and internally 879 
coherent with respect to the EFPL Safety Requirements (success approach) derived in A.1.3.1.2 for 880 
abnormal operating conditions. 881 

The analysis should be carried out from three perspectives: 882 

- can the EFPL processes (submission, validation and distribution) continue to operate 883 
effectively? 884 

- if the EFPL processes cannot continue to operate fully effectively, is the overall risk at user 885 
level still within the tolerable limits and can the EFPL processes recover sufficiently quickly when the 886 
abnormality is removed (or at least mitigated)? 887 

- to what degree could such abnormal conditions, while they persist, cause the EFPL 888 
processes to behave in a way that could actually induce a risk that would otherwise not have arisen? 889 

However no abnormal conditions have been identified when considering the scope of the Extended 890 
Flight Plan. Indeed no external events (e.g. significant adverse weather conditions) which could affect 891 
the flight plan processes (Submission, Validation, Distribution or modification) have been identified so 892 
far. Initially two scenarios have been identified (Large airspace closure and incomplete EFPL data 893 
provided by most of the AUs/Third Parties) but it has been decided to address them through the 894 
failure analysis in section A.1.3.4. 895 

Initially the abnormal scenario associated to the intentional submission of an excessive number of 896 
EFPL in order to assess the robustness of the NM was considered. Finally this scenario was not 897 
selected considering that such threat is more relevant for a security analysis (e.g. vulnerability 898 
analysis).and not for a safety analysis. 899 

A.1.3.4 Design Analysis – Case of EFPL processes Failures900 

This part of the safety assessment focuses on the EFPL causes of operational hazards. Operational 901 
hazards are identified at the level of the relevant primary operational projects identified in A.1.2. 902 

This design analysis assesses, bottom-up, the consequences of failure for each system element, 903 
element-to-element interface of the EFPL processes including common-cause analysis 904 

Based on this design analysis: 905 

• derive mitigations to reduce the likelihood of specific failures - these mitigations are then906 
captured as additional EFPL Safety Requirements (Functionality and Performance) 907 

• derive EFPL Safety Requirements to limit the frequency with which each identified system908 
failure could be allowed to occur, taking account of the above mitigations, such that the user needs 909 
are satisfied as identified in A.1.2. 910 

• show that the EFPL Safety Requirements (integrity/reliability) are achievable - i.e. can be911 
satisfied in a typical physical implementation. 912 

A.1.3.4.1 Failure Mode and Effect Analysis913 

1.1.1.1.1.7 Introduction 914 
This section is a summary of the description provided in the OSED [13] 915 
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An EFPL message contains the following sections of data: 916 
• ICAO FPL data: all data to be provided in a filed flight plan as specified in the ICAO Doc 4444,917 
including the Field 15 route information and the latest updates known as the ICAO 2012 FPL918 
• 4D Trajectory (Filed trajectory): AU calculated flight trajectory taking into account constraints and919 
meteorological information for its calculation.920 
• Flight Performance Data:  the climbing and descending capabilities of the aircraft specific to the921 
flight, taking into account the performance of the airframe that is used to operate the flight as well922 
as any other parameters that may influence it such as engine settings and status, cost factor923 
applied by the operator etc. The Flight Performance Data may be provided either as climb and924 
descent performance profiles or as the total weight of aircraft as part of the 4D trajectory.925 

The EFPL processes are relative to: 926 

• EFPL submission by the airspace user or a third party927 

• EFPL validation by the NM928 

• EFPL distribution by the NM for ATC and ATFCM services929 

A mix mode environment will exist - EFPL and “normal” flight plan will coexist 930 
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