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The flight report constitutes the second deliverable of the RPAS Accommodation Validation study. This 

document contains the flight validation Campaign results. It includes in particular:  

- an update of the information contained in document D1 - validation plan; 

- a summary of the observations made during the flight as well as the feedback from the remote 

pilot and the control officers on duty in the various en-route control centres;  

- an initial analysis of these observation & collected data and recommendations 
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1. INTRODUCTION 

1.1. Background information 

Until the full integration of MALE-type RPAS into general air traffic is achieved, which will be made possible by 

the introduction and qualification of new technologies enabling the implantation of required functionalities, civil 

and military aviation authorities accepted in principle to relax certain conditions currently in force by introducing 

the concept of accommodation phase.  

MALE RPAS operations can currently only be conducted in OAT and in restricted airspace areas segregated from 

general air traffic. These airspace reservations and the creation of corridors to allow transit phases to and from the 

areas of operation require considerable advance notice and coordination between civilian and military agencies. 

The accommodation phase consists of releasing some of these restrictions and constraints through the 

implementation of measures to deal with the specificities of MALE RPAS and to cover the risks linked to the 

differences identified, in terms of performance and level of equipment, with aircraft of the same weight class (< 5.7 

tonnes in the case of the Reaper). 

1.1.1. Initial Study- Safety Case Assessment methodology 

EDA Members States agreed upon facilitating and implementing accommodation in a stepped way, as soon as 

possible and harmonised European-wide. A first study conducted in 2017 identified several safety case scenarios 

and developed an assessment methodology.  

This study has delivered an enhanced Aviation Safety Case Assessment Methodology for RPAS by assimilating and 

consolidating current best practices and then, testing this methodology through simulation and developing 

consolidated generic RPAS Accommodation scenarios, to allow all aspects of aviation hazard analysis to be exercised 

for MALE-type RPAS into European skies alongside manned aviation.  

The final report was released in March 2019. It provides an Accommodation, Safety Assessment Method Definition, 

Generic/implementation scenarios and Corresponding Safety Assessments refined after the simulations. 

1.1.2. Follow-on study 

A follow-on study to the initial RPAS Accommodation study was envisaged in 2018, to further validate the Safety 

Assessment method, supported by lives flight trials. Given the importance of this topic for EDA PMs, France 

offered a contribution in kind (French Reaper flights in France and Cross-border flights in Spain) in order to 

facilitate the Validation of the results of the Accommodation study as well as the use cases developed in the EDA-

EASA guidelines. This study was launched on the 29th August 2019 at EDA. This follow-on study aims at 

performing Flight Test Validation of RPAS Accommodation scenarios for MALE type operations in non-segregated 

airspace (Airspace Class A to C, D for France1).  

The refined scenarios come from the initial Accommodation study and take into account the EDA/EASA 

Guidelines. 

                                                 
1 In France, the airways are all DELTA class. Both class C and D are controlled airspace where radio contact and 

clearances are mandatory. The difference between class D and C is the speed limit of 250 kt (IAS) below FL 100.  

- in CHARLIE class: only VFR traffic is subject to this limitation 

- in DELTA class: the speed limit below FL 100 concerns both IFR and VFR traffic. 
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1.2. Document Purpose 

The flight report constitutes the second deliverable of the RPAS Accommodation Validation study. This document 

contains the flight validation campaign results. It is organized into 7 sections the content of which is described 

below: 

- Section 1 recall the background information and the objectives of the study 

- Section 2 provides a reminder of the validation methodology presented in D1. It includes in particular: an 

update of the information contained in document D1 - validation plan; 

- Section 3 provides a description of the preparation of the flights, the safety studies carried out by ANSP 

and the flight plan processing; 

- Section 4 describes the execution of the flight; 

- Section 5 provides a summary of the observations made during the flight as well as the feedback from the 

remote pilot and the control officers on duty in the various en-route control centres;  

- Section 6 provides an initial analysis of these observations 

- Section 7 summarize the global outcome of the experimental flight and propose some follow-on 

reflections 

2. REMINDER OF THE VALIDATION METHODOLOGY 
The objective of the study is to validate the methodology developed in the previous study. The aim is to verify that 

the conditions and compensatory measures proposed to allow the insertion of remotely piloted air vehicles into 

controlled airspace, outside the segregated area, are normally feasible and do not present an unacceptable risk in 

terms of safety for other airspace users. 

2.1. What this experimental flight was intended to demonstrate 

The previous study used simulation means to assess normal, degraded and abnormal situations by simulating critical 

failures. The aim here is to validate, on a real flight, the results concerning the introduction of this new type of 

operation in normal situations. The emergency procedures, developed in the CONOPS, to deal with degraded 

conditions or even critical failures, such as a radio failure or the loss of the satellite link for command and control 

(C2) functions were briefed, but it was not planned to "play" them during the flight. 

The purpose is to demonstrate that accommodation measures are acceptable and enable ATCOs to treat this type 

of aircraft like any other IFR traffic of the same class. 

 
Fig 1: Scope of the study  
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The domain under study concerns the initial climb after the RPA has left the segregated control zone of the 

departure aerodrome (approach control), then the cruise phase in low and high-level airspace (> FL 200), and finally 

the initial descent. During this portion of the flight, the RPA will be considered as an IFR aircraft, controlled 

according to GAT regulations and following published IFR routes.  The absence of a “detect and avoid” system 

on-board the MQ9-REAPER means that this RPAS has to be kept in portions of the airspace where the ATCOs 

are aware of all traffic (class A or C airspace) and are able to act on it. 

The objectives of the experimental flight can be summarized as follow: 

- Carrying out multiple transfers of control between different Air control centre, within France and Spanish 

airspace: 

o Cognac Approach <-> Bordeaux ACC 

o Bordeaux ACC <-> Madrid ACC  

o Madrid ACC <-> Military ATS unit (Zaragoza TACC) 

o Military ATS unit (Zaragoza TACC) <-> Military tactical air control unit (GRUNOMAC / 

GRUCEMAC) 

o GRUNOMAC / GRUCEMAC <-> Military ATS unit (Zaragoza TACC) 

o Military ATS unit (Zaragoza TACC) <-> Madrid ACC 

o Madrid ACC <->Barcelona ACC   

o Barcelona ACC <-> Marseille ACC 

o Marseille ACC <-> Bordeaux ACC 

o Bordeaux ACC <-> Cognac Approach 

- Testing flight plan processing and services 

- Validating the flight rules applicable to the MALE- type RPAS: 

o Implement permanent two-way communication with civil and military ANSPs, 

o Apply control instructions in the horizontal and vertical planes, 

o Be equipped with an A/C mode transponder, 

o File an IFR flight plan (for the area of operation located in France) and follow the flight plan 

trajectory with an accuracy of +/- 1 NM and the assigned flight level at +/-200ft in automatic 

mode. 

o Have a predictable behaviour in known degraded mode. 

- Consolidating the selected measures for managing the degraded modes of the MALE-type RPAS (radio 

failure and loss of C2 link), including the use of direct telephone line between the Remote Pilot and the 

ACTO in charge of the RPAS. 

2.2. What were the point we were looking to observe? 

After completing the flights, the aim was to evaluate the ability of such MALE-type RPAS to meet the essential 

safety criteria while flying in non-segregated Airspace (Class A to C), under normal conditions, namely: 

- Fulfilment of technical and regulatory prerequisites  

- Implementation of accommodation measures and their acceptability by ATCOs 

- flight plan adherence 

- Ability to comply/ follow Air Traffic Control instructions 

- Ability of ATCos to handle, alongside manned aviation, the specificities of a MALE-type RPAS 

(capabilities, performances, flight duration, increased sensitivity to adverse weather conditions, emergency 

procedures, contingency procedures…) 

The elements to be observed were mainly evaluated through human appreciation and observations: 

- How the involved ATCOs were informed, by what means was this information given to them? Did they 

ingest this information well before taking over their duties? 
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- What was the impact of the introduction of an RPAS flight in normal condition? 

- Acceptability from a technical point of view of integration RPAS in IFR, non-segregated, « en route » 

airspace. Strategic domain and tactical domains 

o Frequency and latency of radio communications 

o Performances of the MALE Remotely piloted Aircraft 

o Performance of the systems 

o Tools adequacy 

o Dedicated phone line 

- Acceptability from a procedural point of view of RPAS integration in non-segregated, « en route » airspace. 

Strategic domain and tactical domain 

o Flight plan 

o Spacing of the RPAS and the other IFR traffic 

o Phraseology and communications 

- Acceptability of safety level of RPAS in IFR, non-segregated, cat A to C (up to class D for France), « en 

route » airspace 

o Impact on ATM of the introduction of this new type of operation in normal conditions 

o Estimated impact and acceptance of RPAS in abnormal and faulty conditions (not played during 

the flight)  

2.3. Success/validation criteria 

Positive feedback from air traffic controllers and remote pilots on the flight and associated accommodation 

measures. 

Reminder  

The objective of this experiment is to show that “flying a MALE RPAS in non-segregated airspace (Cat A to C 

within the limits of the scenario) is safe, subject to appropriate “accommodation measures”  

Prerequisites 

The RPAS is certified and has a standard equipment in conformity with the scenario airspace regulations (with the 

exception of a single VHF inboard radio set and the provision of a direct telephone line to compensate for the lack 

of a second VHF radio. The RPAS is in conformity with airworthiness regulations. 

- Accommodation measures are in place and operational (dedicated phone line, etc...) 

- The pilot and the ATCOs are « qualified ». 

- The traffic density allows the insertion of an experimental use case. (for example, the summer overcrowded 

period is avoided).  

- Abnormal and faulty conditions are not played in this real flight. Their impact is estimated in accordance 

with the conditions of the day. 

3. PREPARATION OF THE FLIGHTS 

3.1. The main factors that led to the delay in carrying out these experimental flight 

The transition from theory to practice is usually a delicate exercise.  Thus, while the principle of validating the results 

of the study based on simulation means during a cross-border flight had been adopted, the acceptance of a common 

interpretation of regulation regarding the introduction of a new operation and the taking into account of the 

specificities of national organisations proved more difficult than expected. 

In 2018, EDA ordered a study entitled « accommodation of large RPAS scenarios and safety case ». A report 

published in February 2019, defined standard scenarios and associated tailored risk assessment (safety case) of this 

kind of operation. Following the presentation of those simulation results, during an EDA SES Military Aviation 
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Board (ESMAB) policy meeting, in January 2019, France offered the possibility to perform a real flight, including a 

cross border portion. Spain was identified as the most favourable partner to test cross border elements of the flight. 

In October 2019, an initial planning conference was organized with all civil and military, French and Spanish parties. 

The intent was initially to perform the flights at the beginning of 2020, after a communication of the first deliverable 

document, D1 to the SCG.  By end of November 2019, the main elements of D1 were ready for communication. 

At this stage, the crucial point was the adoption of a common CONOPS by all parties involved in the flight. This 

document forms the heart of the common and agreed understanding of the flight. 

The French side had already acquired some experience of cooperation between civil and military ANSPs, thanks to 

the implementation of the previous phases of a national experiment, with the operations of the Harfang RPA and 

then the Reaper RPA. The mutual knowledge and personal links were in place between the DGAC and the French 

Space and Air Force. This was not yet the case for the Spanish side. 

The Spanish side had to cope with a very new challenge, and, at the same time, was confronted to the COVID 

pandemic situation. Operating a Military MALE RPAS under GAT rules, in non-segregated airspace infringes many 

well-installed processes.  

Identifying the counterparts, setting the responsibilities, as well as priorities need a strong investment of the decision 

makers and organisations. Once the decision is taken at the top level, the organic elements have to find the right 

ways to satisfy the aim and at the same time, respect their national regulations. Those national regulations and 

organisations, as well as the partition of responsibilities may vary from one member state to another. This issue 

revealed to be the most challenging factor resulting in terms of delay for this experiment. The final decision was an 

hybrid solution, which consisted in flying the RPAS, in Spain, under in non-segregated airspace, alongside general 

air traffic and using published routes, controlled by civilian ATCOs, with their rules, but under OAT responsibility.  

3.2. Activities carried out in 2020 

While these matters are being settled, it was decided to conduct a first flight in French Airspace only, in order to 

test the main elements of the CONOPS. This flight took place in May 2020. It involved the military Cognac 

approach, the military air control centre that cover Mediterranean Sea, two civilian ACCs, CRNA2 Bordeaux and 

CRNA Aix-Marseilles. This first experimental flight allowed to carrying out transfers between different ACC, civil 

and military, and observing upper space usability for MALE type UAV. This flight was also an occasion to test the 

method of observation and restitution. Some of the lessons are incorporated in this document in the following 

paragraphs and lead to some specific conclusions.  

                                                 
2 CRNA, stands for « Centre Régional de la Navigation Aérienne », the French Civil ACC in charge of providing en-

route ATC services 
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Fig 2: Routes used for the May 2020 experimental flight  

3.3. Resumption of the study in 2021 

The preparation of the second flight has integrated lessons learned from this first flight. In the annexes, some 

documents have been incorporated to bring evidences on the observations and also show the progress made in the 

evolution of the processes (e.g. safety study, questionnaire). 

For the cross border flight, the CONOPS was discussed and improved to give the necessary information for the 

controllers. The phone lines were installed and tested one week before the experiment and finally, in the morning 

for the flight 

In September 2021, the CONOPS was finally adopted by both French and Spanish Parties and in November 2021, 

after having integrated the SCG comments, the first deliverable document, D1- « Accommodation Validation plan », 

was endorsed and published on the EDA web site3. 

In addition to the organisational elements described above, the air regulation is evolving quite rapidly. As an 

example, settling the 2017/373 implementation rule from the European Commission lead to some changes in the 

national safety study documents. Notably, the 2017/373 regulation authorises the introduction of new operations, 

provided that a safety study has been carried out beforehand and approved by the National Surveillance Authorities.  

Resulting from the work carried out by different European Union organisations, such as EASA and 

EUROCONTROL, the method used for risk assessment and the identification of mitigation measures has evolved 

considerably. The comparison between the two safety studies carried out by the French side for the flight in May 

2020 and the one prior to the flight in December 2021 clearly shows this difference. The product is a more complex 

document which takes into account a classical risk management process and covers all air control functionalities « 

                                                 
3 https://eda.europa.eu/docs/default-source/documents/20211005-rpas-accommodation-validation-plan---accepted-d1-
version.pdf 

https://eda.europa.eu/docs/default-source/documents/20211005-rpas-accommodation-validation-plan---accepted-d1-version.pdf
https://eda.europa.eu/docs/default-source/documents/20211005-rpas-accommodation-validation-plan---accepted-d1-version.pdf
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Modèles de sécurité en barrières » (See4 annex II). Additionally, for the second cross border flight, in compliance with 

EU regulations, a common FABEC (Functional Airspace Block Europe Central) Overarching Safety Argument 

document, was introduced, prior to the flight. (See annex III) 

« The OASA served as a checklist for the respective ANSP' to ensure that they had provided all necessary data to the NSA’s. It 

provides a summary of key data. 

A service provider planning a change to its functional system shall:  

- notify the competent authority of the change;  

- provide the competent authority, if requested, with any additional information that allows the competent authority to decide 

whether or not to review the argument for the change;  

- Inform other service providers and, where feasible, aviation undertakings affected by the planned change.  

- When a change affects other service providers and/or aviation undertakings, the service provider and these other service 

providers, in coordination, shall determine:  

o the dependencies with each other and, where feasible, with the affected aviation undertakings;  

o The assumptions and risk mitigations that relate to more than one service provider or aviation undertaking.  

Those service providers affected by the assumptions and risk mitigations shall only use, in their argument for the change, agreed and 

aligned assumptions and risk mitigations with each other and, where feasible, with aviation undertakings. Easy Access Rules for ATM-

ANS (Regulation (EU) 2017/373) » 

Of course, a Diplomatic clearance (DIC) was confirmed before the flight. 

 

Fig 3: Routes used for the December 2021 experimental flight  

A final planning conference gathering Spanish and French air forces, ENAIRE and DGAC, as well as involved 

control centres’ representatives, DCI and DEVINET, was held in December 2021, the 9th.  This planning 

                                                 
4 The documents provided in Annex 2 are those submitted to the French surveillance authorities.  They are not translated as 
the objective is limited to showing the evolution in the method used for safety assessment, in the way risks are analysed and 
the measures taken to mitigate these risks.  A more detailed analysis of these methods will be included in the final report (D3). 
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conference aimed at verifying that all necessary documentation was in place, tools were tested and operational, 

awareness raised for participants. 

The preparation process complied with the guidelines, published by EDA and EASA, for accommodation of 

Military IFR MALE type RPAS under GAT. 

In particular, the MQ9-REAPER fulfilled the following condition: 

- A national Military Aviation Authority has certified the Military RPAS in terms of airworthiness against 

national and/or international military certification specifications, supported when deemed relevant by civil 

certification specifications and standards. 

- The remote Pilot in Command is licensed by a national Military Aviation Authority 

- The Military Operator is certified by a National Military Aviation Authority according to 

criteria/requirements set to be comparable to those applied for a military operator operating manned 

aircraft in the same class of airspace. 

During the last days before each flight, a circular flight plan was ingested in the civilian flight plan management 

systems and one spare plan have been created for covering the return of the flight, after the operational part of the 

mission in Bardenas, in case the circular flight plan was not processed correctly. It finally revealed useless and the 

circular flight plans covered the whole flights. Details on this delicate phase are given later in the text. 

3.4. Short term preparation of the flight (Evolution of the questionnaire, presence in ACC) 

The following notes focus on the second cross border flight which was the most complete one. When necessary 

and relevant, some reminders of the first flight outcomes are introduced. 

Briefings 

As for the first flight, a briefing was prepared for the crew (See Annex VI). This was the occasion for providing a 

reminder of the characteristics of the flight, importance of the salient CONOPS points, the necessary emphasis on 

the emergency procedures, as well as specificities associated to the flight in GAT environment. Attention was raised 

on the use of the fixed telephone line as an emergency element and the usage of aeronautical language in case of 

activation.  

In French and Spanish ACCs, the briefing was done through a notice for the controllers, to be read before taking 

their duty. (See Annex V). 

A QDN (Notice type) was prepared by the Military Control Centres involved to brief the military controllers 

involved in the experimentation. 

Fixed phone line testing 

The phone lines and associated numbers have been installed and tested during the week before the flight. This has 

been an occasion to identify wrong numbers for the RPAS ground station in the CONOPS. Therefore an updated 

CONOPS has been produced and distributed just in time for the final planning meeting.  

Good to note that two different modus operandi were in place for the ACCs. On the French side, dedicated lines 

were installed with one press button, on the controller’s working position, while on Spanish side, a classical phone 

line was at the disposal of the supervisor in the operations room. 

Flight plan filling and processing 

During the last days before each flight, a circular flight plan was ingested in the civilian flight plan management 

systems and one spare plan have been created for the return part, after the operational portion of the flight, in case 
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of. It finally revealed useless and the circular flight plans covered the whole flights. Details on this delicate phase are 

given later in the text. 

Weather forecast 

Of course, taking into account the sensitivity of the RPA to meteorological and electromagnetic phenomena 

(potential impact of Solar flare on the satellite link which, in addition to the payload link, also supports the C2 link 

and ATC communication), a specific attention was paid to the weather and electromagnetic forecasts. This was 

necessary to be in conformity with this accommodation factor which is clearly mentioned in the CONOPS as well 

as in the safety studies. 

Observations 

For the specific purposes of the experiment, an updated version of the questionnaire, as well as a short explanation 

of the observation process were distributed prior to the flight. The latest version took into account some comments 

from the Spanish participants and some improvements after the first flight implementation. 

Observers were placed in the various control centres involved (Bordeaux ACC, Madrid ACC, Barcelona ACC, and 

Marseille ACC) in the experiment and in the remote control cabin (Cognac AFB). 

Their role was to supervise the experiment and to observe the progress of the flight, without interacting with the 

work of the crew and controllers. 

4. EXECUTION OF THE FLIGHTS 

4.1. First Flight in May 2020 

On 19th May 2020, a REAPER took off from the Cognac Air Force Base and, after an initial climb in a segregated 

area, made a transit in IFR CAG to TSA 46. After an operational mission carried out under the military control in 

the area, over the Mediterranean Sea, the aircraft again made “a return to base” transit under IFR GAT (up to class 

D airspace5). 

This flight was an occasion to experiment for the first time a transfer between Bordeaux and Marseille ACCs.  

Bordeaux and Marseille ACCs have 

controlled the REAPER without 

specific inboard equipment such as a « 

Detect and avoid » system, between FL 

145 and FL 230, and successfully 

performed handovers between civil 

units and military units in lower and 

upper airspace. The REAPER showed 

performances equivalent to those of a 

slow regional aircraft. The initial 

feedback of this live trial was 

promising. The RPA has demonstrated 

that it could fly on its planned route but 

also, evolve like a manned aircraft 

under real-life operational conditions, for example when in the tactical phase, the controller has given a new heading 

instruction without notice to take a direct route. As planned, the first flight was also the occasion to test the 

procedures and the associated documentation. 

                                                 
5 In France, all Airways are class D Airspace 
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Several objectives were reached such as the flight in upper space and the transfers between civil and military control 

centres, as well as between civil ACCs 

- Cognac Military Approach <-> CRNA Sud-Ouest  

- CRNA Sud-Ouest <-> CRNA Sud-Est  

- CRNA Sud-Est <-> CDC Military (Lyon Mont Verdun- Operational mission in zone LFTSA 46)  

- CDC Military (Lyon Mont Verdun) <-> CRNA Sud-Est  

- CRNA Sud-Est <-> CRNA Sud-Ouest  

- CRNA Sud-Ouest <-> Cognac Military Approach  

Given the delays caused by the internationalization of the experiment, this flight also allowed us to keep the teams 

interested and maintain a minimum level of knowledge. 

The processing of the flight plan could be tested on this occasion, in the French national System. It turned out that 

the circular flight plan could not be ingested by the automatic processing system and required manual action by the 

operators.  

The equipment of the RPAS could also be evaluated, notably VHF and the transponder mode C. 

The particular circumstances of this demonstration and a very uncongested airspace, due to the COVID crisis, made 

the manoeuvre much easier and the ATCOs were more focussed on communications and the reactivity of the RPAS 

to instructions given, rather than spacing. During the flight, it was possible to verify the capacity of the RPA to 

apply the instructions of the control in the horizontal and vertical planes, as well as its capacity to respect a flight 

plan at +/- 1nm and =/- 200ft on an assigned flight level. 

This flight opened the way to cross-border flights and confirmed the risk analysis process carried out under the 

aegis of the EDA while providing an interesting set of Lessons learnt on the integration of MALE RPAs in the 

airspace.  

It demonstrated the possibility, subject to implementing simple accommodation measures, of operating MALE 

RPAS transit flights in a national controlled Airspace (Class A to C, D for France), despite the absence of specific 

equipment providing on-board the "see and avoid" function in IFR GAT, subject to coordination with the air 

navigation services. 

4.2. The second Flight in December 2021 including a cross border 

This second experimental flight was successfully completed on Monday, 13th of December 2021.  

The MQ-9 REAPER RPA, of MALE type, took off from the Cognac base with the call sign FAF7802, at 12:30 PM 

local time from the Cognac air force base. Then, following the flight plan filed by the drone Squadron, and under 

the control of the CRNA SUD-OUEST (ACC Bordeaux), the REAPER crossed the Pyrenees and was transferred 

to the Spanish MADRID ACC, it then flew over the region of Zaragoza to reach Bárdenas Reales military zone. 

After having carried out its mission in the Bardenas military zone, the RPA was transferred to BARCELONA ACC. 

It crossed the border in DIBER waypoint and was transferred to CRNA SUD-EST and after being cleared to 

descent to FL 180, transferred to CRNA SUD-OUEST, before reaching back Cognac air force base. 

The DSNA (the French ANSP) and ENAIRE (the Spanish ANSP) air traffic controllers who controlled this flight 

respected the same rules of separation with the other manned air traffic in all the control sectors where it transited. 

The REAPER used standard published air routes. The air routes flown were in lower and upper airspace. The flight 

was managed by civilian ATCOs and fully integrated into the flow of other manned aircraft within the control 

sectors. The RPA was controlled in the same way as if it had been a manned aircraft of the similar weight, 

performance and equipment category. 
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Fig 4: screenshot showing the flight plan being executed on the second part of the mission 

During the flight several handovers between military and civil ACCs were carried out as per usual air traffic 

management procedures: 

- Cognac Military Approach <-> Bordeaux ACC 

- Bordeaux ACC <-> Madrid ACC  

- Madrid ACC <-> Military ATS unit (Zaragoza TACC) 

- Military ATS unit (Zaragoza TACC) <-> Military tactical air control unit (GRUNOMAC / 

GRUCEMAC) 

- GRUNOMAC / GRUCEMAC <-> Military ATS unit (Zaragoza TACC) 

- Military ATS unit (Zaragoza TACC) <-> Madrid ACC 

- Madrid ACC <->Barcelona ACC   

- Barcelona ACC <-> Marseille ACC 

- Marseille ACC <-> Bordeaux ACC 

- Bordeaux ACC <-> Cognac Military Approach 

5. DETAILED OBSERVATIONS DURING THE FLIGHTS 
This paragraph will focus mainly on the second flight which was the most significant one, with some reminders and 

complementary lessons from drawn the first flight, when relevant. 

As explained in the preparatory documents distributed to the experiment stakeholders before the flight, the analysis 

is mainly based on "feedback from remote pilots (non-confidential aspects) and ATCOs, any tactical changes (e.g. 

change of route, level attained compared to the flight plan), any simulated/non-simulated non-normal/emergency 

situations and their impact assessment" had to be reported. 

D-day briefings were adapted so as to fit as close as possible with the routine procedures that actors are used to: 
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- In the ACCs, a briefing note was to be red by the ATCOs before they took up duty. Each ACC developed 

its own briefing note and some lessons can be drawn from these different examples (see annex V). 

- In the RPAS squadron6, the morning briefing before the flight was the occasion to underline the major 

points of attention 

o Test and use of the telephone lines 

o Transfers (identification of crucial points) 

o Emergency procedures and drone Behaviour in case of loss of C2 link (programmed trajectory 

updated throughout the flight). 

o Quality of communications 

In each of the participant organisation (ACCs, RPAS squadron), a supervisor with a sound knowledge of the 

experimentation and the CONOPS was present, close to the actors, and could provide assistance if necessary. 

The observation methodology and collection of stakeholders’ feedback are reminded above in section 2.  

Annex VIII provides the questionnaire used to collect these feedback. 

Taking into account some remarks made by ATCOs, this questionnaire was amended shortly before the flight.  

Unfortunately, Barcelona ACC did not received the latest updated of this questionnaire on which the wording of 

the first two questions was slightly different. This explains some minor adaptations which do not impact the global 

result but entail some specific element when exploiting these feedback as can be seen in the four first lines of the 

table below. 

  

                                                 
6 It is the "2/33 Savoie" drone squadron, based in Cognac AFB which operates the MQ9- Reaper RPAS 
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5.1. Summary of responses to the questionnaire 

The tables below summaries the responses to the fisrt set of quantified questions 

Question Score range Average 

score 

Origin Comment 

I was able to handle the traffic efficiently  1 never – 

5 always 
5.0 Barcelona No comment 

I was satisfied with my level of control 1 never – 

5 always 
5.0 Barcelona No comment 

Did the presence of a MALE RPAS present a 

difficulty in handling the global traffic flow 
for which I was responsible in my control 

sector  

1 never – 
5 always 

1.75 Madrid 
Bordeaux 
Marseille 

Mix of fast/slow moving planes is a small 

challenge. Could be More challenging with more 
traffic.  
One controller mentions lack of trust and Length of 
communications.  

What is my assessment of the impact of 
handling this particular RPAS flight on my 

ability to control the global traffic flow in my 

control sector  

1 no impact - 
5 
very high 
impact 

1.67 Madrid 
Bordeaux 
Marseille 

 

I did not experience interference with my 
work as controller  

1 no impact - 
5 

very high 

impact 

1.62 All One controller upset by experimental conditions 
(room crowded) One controller mentions efforts in 

coordination 

I experienced safety issues during the flight  1 no impact - 

5 
very high 
impact 

1.05 All  

I was able to plan and organize my work as I 
wanted  

1 no impact - 
5 
very high 
impact 

1.67 All  

What is the impact of RPAS on situation 

assessment?  
1 no impact - 

5 
very high 
impact 

1.43 All  

What is the impact of RPAS on your 
workload?  

1 no impact - 
5 
very high 
impact 

1.89 All 2 controllers mention an effort in coordination, one 
controller mentions that there would be more 

impact in case of heavier traffic 

What WOULD BE the impact of RPAS 

emergency procedure?  
1 no impact - 

5 
very high 
impact 

3.47 All Pas de PLN servi. New and unknown. Not sure but 

great impact. Same as an ordinary traffic. 2 x 

Coordination. Latency in coms 

What is the impact of RPAS on problem 

solving and Decision-making?  
1 no impact - 

5 
very high 
impact 

1.94 All Latency in coms. Have to anticipate a little bit 

earlier. We didn’t experience that. 

What is the impact on RPAS on required 
controller actions? (eg system inputs, RT 

calls, coordination)  

1 no impact - 
5 
very high 
impact 

1.94 All 3x Coordination. More preparation to review 
specificities. 

Specifically, what was the impact on the 

coordination for accepting RPAS traffic 
incoming to my sector?  

0 – Not 

involved 
1 – No impact 
5 – Very high 

impact 

1.95 All 2x coordination 
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Question Score range Average 

score 

Origin Comment 

Specifically, what was the impact on the 

coordination for transferring the RPAS to the 
next sector/unit?  

0 – Not 

involved 
1 – No impact 
5 – Very high 

impact 

2.38 All 2x coordination. Non GAT procedure at arrival in 

CGC. 

I was surprised by an event I did not expect  1 never - 5 
always 

1.64 All Transfer with mil CTL different from GAT. 

Question in case of loss of contact. 

The traffic was light /dense  1 very light - 

5 
very dense 

1.77 All Light until RPAS comes. Several traffic Separations 

elsewhere departing and arriving from Madrid. 

Some other traffics needing survey 

The weather impacted the traffic - 15 1 no impact - 

5 very high 

impact 

1 All  

I noticed a difference in R/T (e.g. time delay 

for reply) with the RPAS remote pilot - 16 
1 no impact - 

5 
very high 
impact 

1.88 All Marseille Very slight delay on long messages.  
Madrid Light delay. 5 with heavy traffic. 
Barcelona 5 sec latency. 3-5 sec latency. 
Background voice but readable. 4-5 sec latency 

The current Control Working Position HMI 

was sufficient for RPAS Accommodation 

operation - 17 

1 fully agree – 
5 fully 

disagree 

1.33 All Madrid: Changes to the VCS in order to automate 

as many tasks as possible related to controller pilot 

voice comms should public phone lines be needed 
would improve the handling of RPAS operations 

under contingency. 

The phone line with the remote pilot was used 

- 18 
1 never - 5 
always 

1 All  

I am used to control Military manned aircraft - 

19 
1 never - 5 
always 

2.43 All  

 

 
Fig 5:   A control working position 
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Open questions and related comments: 

During normal operation of 
the RPAS, did something 
interfere with your work as 
controller? 
If yes, please specify if these 
interferences are related 
specifically to the RPAS 
operation or related to the 
rest of the – manned - traffic. 
 

Madrid  

- In LECM ACC PAL sector, the MQ9 RPA was close to interfere with the 

descent of VLG3945 (LEPA-LEBB) across the RPA flight level. Some 

minutes in advance, the estimated minimum horizontal distance was 5.5 NM 

in the closest approach point if no action was to be taken. The prescribed 

minimum surveillance based horizontal separation in this situation was 5 NM, 

however, the ATCO considered convenient to vector VLG3945 in order to 

increase safety margin. 

This issue is not specific to the RPAS nature of the demo flight, and it should 

be considered business as usual. 

- Half a dozen people around creating « nuisance » 

- As a supervisor of the operation, several call to coordinate the RPAS 

Saragossa 

- Some impact due to the experimental aspect of this flight which was the 
first of this nature. In normal day with current traffic conditions, no 
impact. 

- Less attention to the executive control due to the focus on the RPA. 
Experimental conditions. 

Barcelona 

- Extra coordination easily manageable due to light traffic and no special 
situation to take care of 

- Data-link would help to have a cleaner work 

- Not at all 

- Many coordinations, the flight shown it can be handled as a normal flight. 
Delay between transmission and reply could cause problems in case of 
heavy traffic. On one occasion, transmission broken by another aircraft 
answering more rapidly and obligation to repeat instructions. 

Marseille 

- Necessity to specify some way point and give headings. Not a problem 
with light traffic. Could be problematic with medium/heavy traffic it 
could be difficult to handle due to specificities of the RPA 
speed/manoeuvrability. 

 

Any specific remark on cross 
CRNA/ ACC transfer? 
 

Madrid 
- No. The transfers were completely within normal parameters. In one 
occasion, the RPA pilot requested confirmation of the VHF frequency to 
the next sector. This is totally within normal operational parameters. 
Barcelona 
- Required coordination for tests 
Marseille 

- Any specific separation for MALE against wake turbulences? 

- Coordination made 10’ before entering sector 
Bordeaux 

- loss of the suiting of the RPA before entering Madrid FIR but Madrid had 
all the needed infos 

- Nonstandard IFR GAT arrival in CGC. Bordeaux approach should be 
informed. 

Did you have to apply any 
contingency procedure 
during the flight? 
 

Madrid 

- - No, however, it is my opinion that contingencies should be considered 
common occurrences and, therefore, contingencies should be scripted in 
future instances of the demo flight. Without contingencies (simulated or 
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If yes, please specify if this 
was related to the RPAS 
operation or related to the 
rest of the – manned - traffic. 

not), in my strictly personal opinion these demo flights alone cannot be 
considered proof of safe operation. 

- Had VHF comms failed during the flight, Spanish ATCOs had French 
GCS's phone numbers at their disposal, 

but: 

- French pilots did not have the direct, public phone numbers to the CWP, 
they had the phone numbers to reach the supervisors in LECM and 
LECB. This arrangement is sub-optimal in my opinion. However, it is 
difficult to produce CWP's phone numbers before the flight, because we 
do not know in advance for sure what CWPs will be in charge of 
providing service to the RPA. 
- Initiating a phone call to a public phone number from Spanish VCSs is 
possible, but not straightforward. However, CWPs in LECM and LECB 
have a regular wired phone as ground voice "last resort". 

Have you received a verbal 
briefing/document(s) as 
preparation for the RPAS 
Accommodation flight 
(normal operations/non-
normal and emergencies)? 
If yes, Did you feel 
sufficiently 
informed/prepared to 
implement the planned 
procedures in the event of 
unforeseen events? (Related 
to traffic density or weather 
or RPAS malfunctions) 

 

Madrid 

- I was personally tasked with the preparation of the briefing 

documents ("circulares operativas"), therefore not the most 

appropriate person to evaluate these documents. I was also just an 

observer at LECM ACC, and not the intended recipient of the 

documents. 

- Apparently, some ATCOs wrongly got the impression that public 

telephone lines were to be the only means of communication between 

pilot and controllers, and were quite surprised, annoyed and even 

upset about it. This, despite the fact that the 

 "circular operativa" intended for ATCO consumption clearly stated 

the following: "Comunicaciones controlador-piloto Se utilizarán las 

frecuencias de comunicación radiotelefónica VHF en operación en el 

sector en el que evolucione el tráfico. En caso de contingencia se 

podrá utilizar una línea de la red telefónica básica terrestre para 

comunicar con el piloto. Durante el ensayo, el Supervisor, o en su 

defecto el Jefe de Sala, se asegurará de que los números de teléfono 

de las unidades de pilotaje remoto estén disponibles en los sectores 

afectados por la operación." 

The fact that the information above was unread or misunderstood 

suggest that some other approach, different from written briefing 

documents, should be used in the future. 

- Several operational instructions delivered to inform the controllers. 

Too much information is useless. Limit to controllers and supervisors 

concerned by the operation. Not possible today, due to the operative 

of the OPS room 

Barcelona 

- No formal briefing but description of the flight and instructions on 

what to do was given  

- A text briefing and the chief of supervisors was in the ops room 

during the flight 

Marseille 
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- Both verbal and text briefing plus presence of an advisor in case of 

an event 

- Briefing for normal operations and radio failure plus presence of 

someone who had worked on the experiment 

Bordeaux 

- control room’s folder and service note 
Would you suggest any 
improvement regarding the 
accommodation of RPAS in 
GAT, from your point of 
view? 
 

Madrid 
 

- ATCOs are not able to guide RPAs to unpopulated areas in case a 
controlled crash is necessary (e.g. under engine failure). This 
requirement should be removed from the CONOPS and replaced 
by some other mitigation measure. If these operations become 
commonplace: Some method should be devised so the RPA pilot 
can directly phone the CWP if necessary (not easy). Otherwise RPA 
pilots have to phone ACC supervisors, the ACC supervisor has to 
find out what the relevant CWP is, and relay communications 
between RPA pilot and ATCOs.  
The phone numbers to the GCSs should somehow appear on the 
FPL, so ATCOs do not have to read documents to find out.  
Better briefing/communication/training to ATCOs.  
Contingencies should be scripted/simulated in the demonstration. 
 

- keep them in segregated airspace (the controller didn’t answer previous 
question and showed he was upset by the experimental nature and associated 
« nuisances »)Twice.  

- giving a specific call sign for RPA to warn the controller. 
Barcelona 

- Giving a specific call sign for RPA to warn the controller. 
Marseille 

- Make sure this type of aircraft does not operate during high peak 
hours especially for arrivals and departures of major airports.  

- It would be better to have TCAS/MODS/CPDLC/data link. 
Bordeaux 

- Low traffic and no maneuver that day. Interesting to test with more 
traffic in a small airspace area like between BMC and the boundary  

- conformity of the flight plan and information of concerned 
approaches 
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5.2. Observations after debriefing and exploitation of audio and video-recordings 

In general, it is observed that the controllers' instructions are generally well understood and executed correctly and 

on time by the remote crew at the level of a manned aircraft. 

Remote Pilots are accustomed to the specificities of satellite transmission and take into account a delay in 

transmissions of 1 to 2 seconds. The time lag sometimes observed by controllers is also due to the collation of a 

message and the promptness of the pilot to respond, in short to his experience of the GAT flight procedures. 

However, according to ACTOs, this latency observed between the instruction given and the acknowledgement by 

the remote pilot is not significantly different from that observed when a manned aircraft crew. The latter being 

absorbed in a flight control task, often delays reading back ATC clearances. 
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5.3. Some radar Screen shots 

 

Radar screen shot- FAF 7802 initial Climb, crossing FL 168 up to FL 180, controlled by Bordeaux 

 

Radar screen shot- FAF 7802 crossing the border, entering the Spanish FIR at FL 190 



RPAS ACCOMMODATION VALIDATION STUDY- CONTRACT 19.ISE.OP.159  

23/143 

 

 

Radar screen shot- FAF 7802 in Barcelona Control AOR 
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Radar screen shot- FAF 7802 squawking “ident” when entering Marseille Control AOR 

6. VALIDATION OBJECTIVES EXPLORED AND APPRECIATION 

6.1. General elements for further analysis 

In addition to the air traffic controllers' responses, pilots were asked to complete the questionnaire, expressing their 

perception of the flight. 

It is important to note that no inconsistencies were found between the pilot's perception of the flight and that of 

the controller.   

External environment 

- The conditions of the flight were good. 

- Good weather, no electromagnetic storm. 

- Light to medium traffic. 

The weather conditions were uncertain in the morning of the experimental flight. Due to high-pressure condition, 

the presence of persistent fog banks on the departure airfield delayed the take-off from Cognac Air Force Base. The 

flight suffered a postponement of 1H30. In the meantime, it has been necessary to coordinate with Bardenas to get 

an approval for a new slot in the military area. 
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Contingencies 

During the flight, no further contingency happened. However, several ATCOs and the crews felt that kind of 

contingencies, such as delay caused by degraded weather condition, should be considered as a fairly quite common 

event and that, therefore, contingencies should be incorporated into in future instances of a demo flight. 

The fact that some ATCOs suggest testing some contingencies is a good signal that they felt comfortable with 

routine flight in a simple medium traffic density environment. 

6.2. General acceptability of RPAS in GAT, non-segregated, class A to C airspace.  

We propose to address this issue based on the two first safety levels: 

- Strategic conflict management: 

o Airspace organisation and management 

o Demand and capacity balancing 

o Traffic synchronization components 

- Tactical: Separation provision (by ATC) and/or remain well-clear by RPAS 

o Tactical process of keeping aircraft away from hazards by at least the appropriate separation 

minima or distance 

And complement by exploring the impact of other factor such as traffic density and sensitivity to the weather factor.  

The strategic level mainly concerns the measures taken in preparation (development of accommodation measures 

and emergency procedures, implementation of these measures and their verification, flight plan and flight plan 

processing in the traffic planning system…) 

The tactical level deals with the conduct of the flight in real time and the way it was managed by the ATCOs in a 

given situation (coordination, traffic density in the control sector concerned, acknowledgement of clearances and 

reaction to ATC instructions…) 

6.3. Human factor 

The main lessons to be learned from this flight relate to the human factor 

Information provision before the flight 

Most ATCOs currently have a limited knowledge of the specific nature of these remotely piloted systems.  

Most are aware of the vulnerabilities induces by the use of a satellite link supporting both C2 and ATC 

communication, when the RPA is beyond visual line of sight (BVLOS), but are not always fully aware of how this 

type of aircraft would behave in the event of this satellite link. 

The ATCO, when taking his shift, does not read the CONOPS which contains all necessary elements but a note 

which underlines main points and has to be very synthetic.  Some of them questioned the observers, some did not. 

It shows that information should be « pushed », because there is no insurance that it will be « pulled ». 

For the experiment, and to be as close as possible to real life, the controllers were all briefed on the experiment, in 

accordance with the usual process in the correspondent ACC. The understanding was generally good but some 

exception occurred and even led, in one case, to a preference for a segregation of the RPAs. The latter could be 

considered as an exception, nevertheless, it shows the necessity to insist on some elements. 

Exploitation of the questionnaires and verbal debriefings show that some special attention should be paid, in the 
briefings and preparatory note for the ATCO, covering in particular the following: 
 

- Use of the phone line, which is an emergency procedure and in no case is the main communication element. 
- Low speed and good manoeuvrability of the RPA. 
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- Key points such as, in case of loss of link, predetermined and predictable flight with communication 
through the phone line. 

- Eventually, acceptable latency in communications which may necessitate anticipation and patience. 
 

Manning to pilot and control RPAS 

During the second flight, the presence of numerous people in the operation rooms to observe this « premiere » has 

been a factor of tension in some ACCs. This has to be admitted and integrated in the appreciations reported by 

some ATCOs from the flight. Apart from this feedback, linked to the experimental nature of the flight, the 

appreciation of the presence of a personnel involved in the preparation of the flight was considered positive.  

The exploitation of responses to the questionnaire and discussions following the mission show that there is no need 

for extra personnel or to change the organization of the traffic management, rather there is a need for a person with 

knowledge of the RPA specific characteristics and details of the CONOPS to support the acting ATCOs should it 

be necessary to activate contingency emergency procedure. According to the responses to the questionnaire, this 

presence is a reassuring factor for ATCOs. Of course, this is particularly true for an experimental phase. 

 

Fig 5: The screen above the radar scope shows the traffic density in the control sector 

In light or medium traffic density conditions, sectorisation7 is not influenced by the presence of an RPA. This 

underlines the importance of the flight plan approbation which helps to anticipate the workload in the ACC and 

also defines the sectorisation. 

Due to the length of the flight, the crew changed in the RPAS ground station. This happened for the second flight, 

during the working period within the military training zone of Bardenas in Spain. This did not create any specific 

disturbance. It should be noted that crew changeover on a long-duration flight is also a common procedure for 

manned aviation. 

                                                 
7 Sectorisation refers to the ability of an ACC to organise the airspace under its responsibility by subdividing it into control 
sectors (limited in plan and by flight level range) handled by a team of 2 controllers (one radar operator and one 
coordinator/planner) 
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Impact on ATCO in normal conditions 

No confusion occurred on the ATC instructions given and immediately executed, except in one case where, with 

Marseille, the pilot did acknowledge the ATC instruction, but was slow to comply with it because he wished to 

confirm the way point coordinates which had been given to him. The ATCO considered this as a non-ordinary but 

fully manageable situation. 

When the RPAS is operating in nominal condition, with a low traffic density, we note that the presence of the RPA 

has only a very small impact on the workload of the controllers. The main differences are the increased attention 

that must be paid to the separation of the RPA from standard traffic moving at high speed and its sensitivity to 

wake turbulence (light aircraft). Those elements are not due to the remote nature of the drone and from the ATCOs 

perspective, it is considered as a light slow mover aircraft. This is routine work for an ATCO. 

Coordination 

The experimental nature and « first time aspect » of the event in Spain led to some heavier than necessary 

coordination measures, as underlined by one controller. This has to be admitted and integrated in the appreciations 

given to the flight. The associated remarks were more focused on unnecessary effort rather than risks to safety. 

6.4. Acceptability from a technical point of view of integration RPAS in non-segregated airspace under 

GAT 

Frequency and latency of radio communications 

All participants were asked to pay specific attention to radio communications quality. The latency, sometimes 

observed, comes from two main origins:  

- A technical one linked to satellite transmission which can be estimated to one to two seconds  

- A human behavior linked to the experience of the pilot or controller and his reaction time.  

 
Fig 6- MQ-9 Reaper- System Overview 
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From the cockpit perspective. 

As said in the previous paragraph on manning the length of the flight entailed a change of pilot. After the crew 

change, the only difference noted by the observer in the cockpit was the greater familiarity of the first pilot with 

GAT. As for a manned airplane, the quality of the communications is also linked to the experience of the parties. 

The pilots are used to the satellite transmission and they talk about a delay in the transmissions of about 1 to 2 

seconds. The eventual extra delay comes from the collation and the promptness of the pilot to answer, in short 

from his experience of the procedures associated to GAT flights (Difference in culture and knowledge of the 

environment between fighter and transport pilot). 

For an airline pilot, the link with the controller, notably the obligation to immediately read back the instruction 

received (clearance, diversion order...) is essential. A military pilot, used to OAT procedures, may tend to react 

slightly differently, and, bearing in mind the importance of read back in a new GAT environment, may take more 

time to formulate this message correctly using the correct phraseology. 

From the ATCO’s perspective. 

Some controllers reported a latency that was not significant given the low traffic levels. Others felt that there was 

no significant difference with the response time of a crew on a manned aircraft. During the two flights, we always 

stayed within the standard frame of communications. All in all, the observed latency was found to be acceptable 

under the conditions of the experimentation, with a low to medium traffic.  The answers and remarks in the 

questionnaire also show that some doubts exist in the ATCOs minds in case of heavy traffic. 

During the first flight, on the occasion of an initial contact with a new sector, a sneaky button problem in the RPAS 

cabin led the crew to contact the controller via the landline. It has been an opportunity to confirm the good reactivity 

of the crew control chain in the event of the use of the direct line as well as the necessity to use standard aeronautical 

phraseology. There was no impact on the conduct of the flight which resumed normally thereafter. At the 

Debriefing, during lesson learned session, it was reminded that the direct telephone line had to be considered as an 

emergency mean. 

6.5. Performances of the RPA 

The RPA reacts correctly to instructions and its low speed is the only factor which differs from average traffic of 

the category. 

The RPA is capable to follow precisely a flight plan, precision of navigation is compatible with control needs. 

ATCOs are positive on the ability of the RPA to operate in horizontal and vertical dimensions.  

The low speed of the RPA (around 180 KTS true air speed) impacts the air traffic management as for a light aircraft 

of this category (less than 5.7 T). In a light traffic density, it is considered like a routine control management. Only 

one ATCO suggests higher spacing as a possibility.  

6.6. Performance of the RPAS 

The ATCOs did not mention any specific element due to the delocalization of the pilot, apart from the 

communication latency associated to the satellite transmissions. There are no differences with a manned aircraft as 

shown in the recording of the communications during the flight.  

The transfer from LOS to satellite BLOS mode is a sensitive point.  

During the second flight, after take-off, while leaving the military segregated airspace, switching from LOS to BLOS 

took more time than expected. Several minutes were necessary to settle down the new satellite mode which is 
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necessary to establish the communication with distanced Control centre. This type of situation is not usual, but it 

may happen.  

This event occurred before the transfer to CRNA SUD-OUEST, outside the scope of the study, however it is worth 

noting. The civil and military controllers adapted rapidly to the situation. Aquitaine Approach (Controlling Bordeaux 

TMA), which was not originally involved in the flight plan (the transfer should have been done directly between 

Cognac approach and Bordeaux control -CRNA SUD-OUEST) was involved by Cognac military approach at first 

to deliver a clearance before take-off and then during the initial climb. Because of the delay due to the weather 

conditions, we were at the limit of the slot granted by the Bardenas military zone and the crew, logically, wanted to 

take off as quickly as possible with the shortest possible trajectory towards the Spanish military zone. The 

conjunction of this constrained timings and the delayed transfer from LOS to BLOS entailed a necessary 

coordination between Aquitaine approach (Bordeaux TMA) and Cognac Military approach and that was not 

originally foreseen in the CONOPS. All actors reacted normally and this unexpected situation was managed 

efficiently.   

After discussions at the debriefing, two main points were identified: 

- Firstly, the need to keep the RPA in a segregated airspace until the BLOS link is well established and; 

- Secondly, as suggested by one controller, to inform the TMA near Cognac of the existence of such RPAS 

flight, even thought it was note originally intended to be involved (preferred plan is a direct transfer from 

Cognac Military Approach to CRNA SUD-OUEST). 

 

Tools adequacy 

The cockpit of the Reaper used for the experiment is very similar to any manned aircraft cockpit. Access to internet 

and possibility to fix minor problems in the cabin during the flight is a plus, as shown during the first flight when 

an element of the internet connection was repaired. To erase any doubts raised during briefings, he RPA’s VHF is 

capable of 8.33KHZ tuning.  

In all ACCs, the current CWP ergonomic are estimated to be sufficiently suitable for cooperation with the RPAS, 

as for any other aircraft. It is interesting to note that in CRNA SUD-EST, in his CWP, the ATCO has the possibility 

to colour code a contact. The ATCO decided to suit the RPA track with a colour usually used for slow movers. 

This was done to highlight the presence of the RPA, like for some other light aircrafts (such as PC 12 or TBM 700). 

The only adaptation was, on the French side, linked to the specificity of dedicating a phone line as detailed on next 

section. 
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Fig 7:   A control working position 

Dedicated phone line 

It should be reminded here that the existence of this back-up system of communication is mainly due to the fact 

that the Reaper model in use during the experimentation is equipped with a single VHF radio set.   

In case of loss of the C2 link or failure of the on-board radio, the use of the telephone line is a solid backup solution. 

The dedicated phone line is an accommodation measure for this type of RPAS. 

The direct phone line is a security element which can be used in case of emergency and when the VHF set is out of 

order. This argument was initially not clear for some controllers who thought that the phone line was the principal 

element to operate control communication functions. 

This doubt has been rapidly lifted and the flight has been controlled normally via the VHF radio-set. 

Two models were used in the fixed line settlement for the experimentation.  

On the French side, dedicated keys were allocated directly on the controllers' desks to activate the line. During the 

first flight, one remark mentioned the potential confusion with some other keys and the wrong impression that an 

ATCO could get while using the phone line that he could reach a control operator instead of a pilot. 
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Fig 8:   dedicated key on the key pad to activate the fixed telephone line 

On the Spanish side, a standard fixed telephone line was dedicated and made available to the supervisor who 

could, if necessary, move to the involved control position CWP with his mobile telephone set.  

The first option, although more cumbersome to implement, was considered more secure and was easily 

understood. 

This is also an analysis shared by some Spanish supervisors during the debriefing who would have preferred a 

direct contact available from his CWP between the ATCO and the remote pilot. 

During the first flight, CRNAs mentioned that testing a significant number of phone lines is acceptable for an 

experimentation but would be heavy for a routine rhythm. 

During the debriefings, some questions were raised about future developments such as the possibility of having to 

control several RPA missions or RPASs simultaneously and the limitations associated with any solution (dedicated 

keys on the numerical keypad of the control positions or a single line available to the supervisor who moves to the 

working position). 

Until this issue can be explored further, the fixed line to compensate for a loss of the VHF link was accepted as a 

good solution for the conditions of the flight.   

6.7. Acceptability from a procedural point of view of RPAS accommodation in non-segregated airspace 

Strategic level: Flight plan and flight processing 

Filing and processing a mixed OAT/GAT flight plan is a complex procedure. However, its consideration by the 

flight plan management system is a necessity as it allows identification, in advance, of possible blocking points and 

helps to estimate the traffic load. We can reach a point where allocating departure slots may be necessary if the 

traffic becomes too heavy. Civil systems are optimized for standardized civil uses such as connecting airport A to 

airport B.  
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A circular flight plan, typical of the RPA, is not a "standard" and therefore, special attention has been paid to its 

consideration by the system. Preliminary tests were carried out and in the case of the experiment, including a border 

crossing with an interruption for OAT coverage, the flight plan was accepted.   

A spare flight plan, covering the second part of the flight, after the operational potion in Bardenas was prepared in 

advance, in case of. 

The problem that we could have encountered with the flight plans concerns two aspects: 

Mixed flight plan 

The IFPS, the French flight plan management system, is sometimes reacting badly and stops processing when 

it identifies "OAT" in the route. The BIV-C (bureau d’information des vols centralisé 8) is used to elaborate 

this type of flight plan, which requires specific attention in writing. So many cases of mixed flight plans not 

processed by the IFPS occurred and there was no certainty that the flight plan for the experimentation would 

be correctly processed. The BIV-C had tested the route in the tool provided by IFPS and as they had had 

"errors" on the second part of the plan, they had made modifications in the filing, which were not the subject 

of an error message and had therefore concluded, rightly, that the plan had been processed in its entirety. But 

in the end there was no certainty because IFPS sends an ACK message for the whole plan and not for each 

part in IFR GAT. The mixed OAT/GAT flight plan was finally correctly processed by the European system. 

 Circular flight plan 

The fact that the flight plan is circular generates two types of processing constraints in the DSNA system: 

o On one hand, RAD (Route Availability Document) restrictions are no longer compatible most of 

the time, but after coordination with the control centre concerned and the addition of 

RTECOORATC LFMM (for example) in the RMK box, the RAD constraints are lifted.  

o At the level of the PLN service on the control sectors, the CAUTRA system (French IFR GAT 

FPLN management system) does not work because the rules are no longer respected but the 

CESNAC  (Centre d'Exploitation des Systèmes de la Navigation Aérienne Centraux 9) has in this 

case a manual treatment of the flight plan, this is why we had requested this last one upstream so 

that the plan is treated manually in accordance with the need which guaranteed a service of the 

plan on the good control sectors. 

It is important to note that this approach was already applied during the previous experiments (and it was 

only for GAT flight plans) and for all that we had difficulties in processing.  

Having filed a "spare" flight plan guaranteed that the CRNA SE had a plan to activate in case of malfunction 

of the circular flight plan. Therefore, French DSNA recommend that in future experiments we keep the same 

approach as long as the CAUTRA system remains in sue and the OAT flight plans are not properly managed 

by the IFPS. The flight plan in use is provided in annex IV 

Tactical level: Separation provision 

The manoeuvrability and performance of the RPA, in a light density environment, proved being compatible with 

the standard spacing provided. Particular vigilance is required, however, on the low speed of the mobile with 

possible effects of catching up or unusual slopes of descent or ascent (again due to a low speed). The starting points 

of the level changes must be adapted to avoid the risk of leaving controlled airspace.  

                                                 
8 The BIV-C (Bureau d'information des vols centralisé) is a military organisation responsible for processing military flight 
plans for the Ministry of the Armed Forces. 
9 CESNAC –Centre d'Exploitation des Systèmes de la Navigation Aérienne Centraux- is the entity within the French ANSP (DGAC) 
that implements the flight plan processing systems for processing in the various ATM systems. 
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Fig 9:   Slope angle of a slow mover compared to a jetliner 

 

This specificity is not due to the unmanned nature of the plane, but to the performance of the RPA, in particular 

its low speed. 

Phraseology and communications 

In the comments, it is suggested that some attention could be paid to the RPA, at least during an accommodation 

period, until ATCOs are fully confident and used to the RPA specificities. 

Some ATCOs suggested to give a specific add on to the call sign, to warn the controller. It seems advisable if, for 

example, the ATCO wants to suit the RPA with a specific colour on its radar scope. 

It was reminded that aeronautical phraseology should be used in case of using the phone line. 

6.8. Acceptability of safety level of RPAS in IFR, non-segregated, cat A to C airspace 

Impact on ATCO in normal conditions 

The impact of the presence of an RPA, in the conditions of the experimentations is considered low and fully 

manageable. The main point of attention to retain is the low speed which is a normal challenge for a controller and 

not specific to RPAS. 

Apart from that element, and this is not a value judgment, we find the “usual legitimate” interrogations on the 

specificities of the military use of their means which are not entering in the civilian flow routine. Circular flights, 

specific arrivals, etc… 

During the second flight, the crew did not intend to land at arrival but planned performing a training in the area of 

Cognac airport, under the control of Cognac Military Approach, once transferred under OAT status. The associated 

behaviour was a surprise for the ATCO who, used to crews requesting a start of descent to prepare their approach 

to the destination airfield, wondered, without worrying, what the crew’s intentions were and commented 

accordingly. 
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Estimated impact and acceptance of RPAS in abnormal and faulty conditions (not played during the 

flight) 

One wrong element was identified by one controller in the CONOPS. In case of engine failure the ATCO cannot 

guide the RPA toward a non-populated area. Of course, it is the pilot’s job to aim at a non-populated area, in 

accordance with his procedures and inform accordingly the ATCO. The latter will insure as far as possible the 

segregation and instruct known traffics. The crews, during the pre-flight briefings, have been briefed accordingly 

The impact assessment of the RPA behaviour in abnormal and faulty conditions is that it could be problematic, 

especially if the traffic is dense. During the debriefing, several controllers remarked that emergency procedures 

should be tested in future experimentation. 

7. SYNTHESIS AND CONCLUSION 

The objectives of the experimental flights 

“The objective of this experiment is to show that «flying a MALE RPAS in non-segregated airspace (Cat A to C 

within the limits of the scenario) is safe subject to appropriate accommodation measures”. 

Validation success criteria 

“Positive feedback from air traffic controllers and remote pilots on the flight and associated accommodation 

measures”. 

With the conditions of the day, and taking into account the accommodation measures, it is fair to say that the 

feedback is positive and that “flying a MALE RPAS in non-segregated airspace (Cat A to C within the limits of the 

scenario) is safe subject to appropriate accommodation measures.”  

Preparation- Strategic Level. 

The preparation burden for an experimental flight is heavy especially for a cross-border flight. 

The extended duration of this study demonstrates the importance of the initial preparation meeting to initiate work 

on a CONOPS jointly approved by the civilian and military authorities of the involved states. 

The CONOPS is the key piece of work at the "strategic" level that ensures that all actors share a common vision of 

the result to be achieved. It is also an opportunity to measure the differences in understanding of the desired goal 

and to find ways to progress specific to each participating Member State. 

In this case, it took a long time for the principle of civilian control of RPAs in non-segregated airspace to be 

accepted. This acceptance was made possible by an OAT coverage in Spain for the work of civil controllers in non-

segregated general air traffic. 

Therefore, once this adaptation was agreed, the adoption of a CONOPS was very quick. 

The CONOPS that has been produced is a solid basis and its framework constitutes the core of what a generic 

CONOPS could be for supporting the accommodation phase. 

The French safety study for the second flight took some time because it was carried out with a new method that is 

more in line with European Commission Directive 373/2017. The two French safety studies, in Annex XXX, show 

the evolution of this document. The differences between the first study (EPIS) and the second one are the 

consequences of the implementation of new recommendations resulting from the work of Eurocontrol and EASA 

following the adoption of Directive 373/2017. 

The flight plan was carefully prepared and required a thorough study. Its acceptance and its implementation were 

possible thanks to the involvement of the military writers of a specialized office of the French Ministry of Armed 

Forces (BIV-C) and of the CESNAC (Centre d'Exploitation des Systèmes de la Navigation Aérienne Centrale), its 
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civilian counterpart within the French ANSP, which intervened manually to compensate for the inadequacies of a 

civil management system which can have difficulties in ingesting the specificities of a military flight plan. 

The major difficulty does not come from the RPAS system itself, but from the specificity of the military mission 

(long trip, circular flight with same departure and arrival airfield, mixed OAT/GAT, civil-military flight plan…).  

Similar difficulties would have been encountered with a manned aircraft. 

In the end, a circular flight plan such as the one that was initially filled works, subject having taken preliminary 

measures such as those described in the above analysis.  

Suggestions are being considered to further improve the acceptability of the flight plan and to better inform control 

centres about the nature of the RPA when arriving in a control sector. 

Tactical level 

The crew briefing before the flight was containing all the necessary elements to safely implement the flight, insisting 

on emergency measures and quality of communications.  

In the ACCs, the preparation for the ATCOs was realized though a specific note. Some progress can still be made 

on the document made available to the controllers in the control room. French DSNA is working on a synthetic 

note which already contains the main points needed to ensure a good understanding of the specificities of the RPAS. 

In the first instance, the presence of someone who knows the CONOPS "in case of" is reassuring and may prove 

necessary in case of a problem.  This observation is completely in line with the conclusions of the first study and 

the simulator experiments. 

As an accommodation measure, the provision of information before the flight is considered efficient for normal 

operations. For the crew through a briefing and for the ATCos through notices to be carefully read before taking 

his shift (duty).  

Furthermore, the comments and questions asked by the ATCOs during the flight confirmed, within this community, 

a general lack of knowledge of the specificities of a RPA and its behaviour in case of deteriorating conditions or 

system malfunction (such as temporary link loss or on board VHF failure). 

The ATCos have, in general, a poor knowledge of the performances of RPASs (Military RPAS in the present case).  

It means that all salient elements should be underlined in the notice.  

Nothing should be considered for granted. Specific performances of the RPA (speed), radio performances, use of 

the fixed line (specific for the REAPER), etc…  

The realization of this experimental flight triggers a reflexion on the best way to relay the necessary information in 

a synthetic, efficient, systematic way. 

These tactical measures could be alleviated only when controllers are accustomed to the specificities of RPAS.  

Summary  

Considering that abnormal and faulty conditions were not played in those real flights, their impact can only be 

estimated in accordance with the conditions of the day.  

Following prerequisites, we can consider that flying a MALE RPAS in non-segregated airspace (Cat A to C within 

the limits of the scenario) is safe subject to appropriate accommodation measures. 

- The RPAS is certified and has a standard equipment compliant with the scenario airspace regulations.  

- The RPAS is in conformity with airworthiness regulations. 

- The pilot and the ATCO are « qualified ». 

- The traffic density allows the insertion of an experimental use case. (For example, the summer overcrowded 

period must be avoided).  

- Accommodation measures are in place and operational 
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o IFR GAT part of the flight is limited to those described in the scheme 

o Flight plans are tested to manage the OAT-GAT MIX and mission specificities 

o The crew and ATCos are properly briefed 

o Presence of an ATCO who knows the system 

o Fixed line is tested and operative 

o RPA will execute a standardised and predictable protocol for lost-link behaviour as mentioned in 

the CONOPS 

It can be concluded that the accommodation measures are sufficient for a flight performed in a moderate traffic 

environment and with favourable weather and electromagnetic environment. 
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Annex I- Terminology and definitions 

Acceptable risk Acceptable risk defines the target risk for an ANSP as defined in 
their Risk Classification Scheme (RCS).Acceptable risk is more 
demanding than tolerable risk. 

AIP Aeronautical Information Publication. An AIP is defined by the 
International Civil Aviation Organization as a publication issued by 
or with the authority of a state and containing aeronautical 
information of a lasting character essential to air navigation. 

AIS Aeronautical Information Service 

ANS Air Navigation 
Service(s) 

Air traffic services; communication, navigation and surveillance 
services; meteorological services for air navigation and aeronautical 
information services. 

ANSP An “Air navigation service provider” (ANSP) shall be understood 
to include an organisation having applied for a certificate to provide 
such services. 

ARF Airworthiness Regulatory Framework. 

Assumption Statement, principle and/or premises offered without proof. 

ALARP As Low  As Reasonably possible 

AMC Acceptable Mean of Compliance 

ASSC Air System Safety Case: 
A structured argument, supported by a body of evidence that 
provides a compelling, comprehensible and valid case that an Air 
System is safe for a given application in a given operating 
environment. It is through-life and addresses a combination of the 
physical components, procedures and human resources organized to 
deliver the capability. 

ATC Air Traffic Control 

ATCO Air Traffic Controller Officer 

ATI Air Traffic Integration 

ATFCM Air Traffic Flow and Capacity Management  

ATM The aggregation of ground based (comprising variously ATS, ASM, 
and ATFM) and airborne functions required ensure the safe and 
efficient movement of aircraft during all appropriate phases of 
operations. 

ATM functional system ATM functional system’ shall mean a combination of 
systems, procedures and human resources organised 
to perform a function within the context of ATM; 

ATM System ATM System is a part of ANS System composed of a 
Ground Based ATM component and an airborne ATM 
Component. 

BLOS/BRBLO/BVLOS Beyond Line of Sight / Beyond Radio Line of sight/ Beyond Visual 
Line of Sight  
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C2 Command and Control 

CAE Claim Argument Evidence 

CAUTRA “Coordination AUtomatique du TRafic Aérien” the French ATM 

system. This system comprises several sub-systems which 

implement all or part of the air traffic controller support services, 

among which the following can be highlighted 

- the flight plan processing system 

- the radar processing system 

- the  display system 

CLAIRE Civil Airspace Integration of RPAS in EUROPE 

CDC Centre de Détection et de Contrôle (Military Detection and Control 
Centre) 

CDP  Capability development plan 

CRNA Centre Régional de Navigation Aérienne (French civil ACC) 

CNS Communication Navigation and Surveillance 

CWP Control Working Position 

DAA  Detect And Avoid 

DGA Direction Générale de l’Armement: General Directorate of 
Armament, The French Defense Procurement Agency which is 
responsible for acquisition of any military equipment  

DGAC Direction Générale de l’Aviation Civile: The French Civil Aviation 
Authority , attached to the Ministry of Transport 

DIRCAM Direction de la Circulation Aérienne Militaire: The French Military 
air Navigation service provider, attached to DSAé 

DSAE Direction de la Sécurité Aéronautiques de l’Etat : The State 
Aviation Safety Directorate, attached to the French Minister of the 
Armed Forces 

DSNA Direction des Services de la Navigation Aérienne : the French 
ANSP. 

EASA European Aviation Safety Agency 

EATMP EUROCONTROL’s European Air Traffic Management 
Programme. 

EC European Commission 

EDA European Defense Agency 

Environment of operations The environment of operations consists of the physical and 
institutional characteristics of the airspace within which operations 
occur. The environment includes ATM services being provided, 
technologies used, airspace organisation, ambient conditions and 
people. 

ESARR EUROCONTROL Safety Regulatory Requirement 
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EU European Union 

EUROCAE The European Organisation for Civil Aviation 

FL Flight Level: 
In aviation and aviation meteorology, flight level (FL) is an aircraft's 
altitude at standard air pressure, expressed in hundreds of feet. The 
air pressure is computed assuming an International Standard 
Atmosphere pressure of 1013.25 hPa (29.92 inHg) at sea level, and 
therefore is not necessarily the same as the aircraft's actual altitude, 
either above sea level or above ground level. 

GCS Ground Control Station 
The remote Cockpit./ Crew deck 

Hazard Any condition, event, or circumstance, which could induce an 
accident. 

ICAO International Civil Aviation 

IFR Instrument Flight Rules: 
Instrument flight rules (IFR) is one of two sets of regulations 
governing all aspects of civil aviation aircraft operations; the other 
is visual flight rules (VFR). 

Incident An occurrence, other than an accident, associated with the 
operation of an aircraft, which affects or could affect the safety of 
operations. 

ISR Intelligence, Surveillance and Reconnaissance 

JARUS Joint Authorities for Rulemaking on Unmanned Systems. 
 

LOPA Layer Of Protection Analysis 

LOS/RLOS Line of Sight / Radio Line of Sight 

MALE Medium Altitude Long Endurance 

Mitigation (or risk mitigation) Steps taken to control or prevent a hazard from causing harm and 
reduce risk to a tolerable or acceptable level. 

National Supervisory Authority 
(NSA) 

The body or bodies nominated or established by EU 
Member States as their national authority pursuant to 
Article 4 of Regulation (EC) No. 549/2004. 

OASA OverArching Safety Argument. 
Coordination Agreement for safe Multi-Actor Changes ensuring 
that Multi-Actor changes are acceptably safe. 

Risk The combination of the overall probability, or frequency of 
occurrence of a harmful effect induced by a hazard and the severity 
of that effect. 

Risk Assessment Assessment to establish that the achieved or perceived risk is 
acceptable or tolerable. 

RP Remote Pilot 

RPA Remotely Piloted Aircraft 
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RPAS Remotely Piloted Aircraft Systems 

RtL Risk to Life 

Safety Freedom from unacceptable risk. 

Safety Assurance All planned and systematic actions necessary to provide adequate 
confidence that a product, a service, an organisation or a system 
achieves acceptable or tolerable safety. 

Safety Objective Quantitative or qualitative statement that defines the maximum 
frequency or probability at which a hazard can be accepted to 
occur. 

Safety Requirement A risk mitigation means, defined from the risk mitigation strategy 
that achieves a particular safety objective. Safety requirements may 
take various forms, including organisational, operational, 
procedural, functional, performance, and interoperability 
requirements or environment characteristics. 

SCG Stakeholder Consultation Group  

SERA Standardized European Rules of Air 

SESAR Single European Sky ATM Research 

Severity Level of effect/consequences of hazards on the safety 
of operations, including the aircraft operations. 

Severity Class Gradation, ranging from 1 (most severe) to 5 (least severe), as an 
expression of the magnitude of the effects of hazards on 
operations, including the aircraft operations. 

SQEP Suitably Qualified & Experienced Personnel 

SRM SESAR Safety Reference Material  

Target Level of Safety A level of how far safety is to be pursued in a given context, 
assessed with reference to an acceptable or tolerable risk. 

TMA Terminal Manoeuvring Area (in Europe). A restricted airspace 
designed to protect flights approaching or departing from one or 
more airports. 

Tolerable risk Tolerable risk defines the target risk for a National 
Regulator as defined in their Risk Classification Scheme (RCS). 

UA Unmanned Aircraft 

UAS Unmanned Aircraft System 

  

Validation Confirmation by examination and provision of objective evidence 
that the particular requirements for a specific intended use are 
fulfilled. (ISO 8402) 

Verification Confirmation by examination and provision of objective evidence 
that the requirements have been fulfilled. (ISO 8402).  
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Annex II DGAC Safety Studies 

 

 

 

 

 

 

 

 

The studies presented in this annex have not been 

translated as they are documents submitted to the 

French authorities for approval. 

 

The objective is to show the evolution in the method 

of these safety assessment, in the way risks are 

analysed and the measures taken to mitigate these 

risks. 

 

A more detailed analysis of these methods will be 

included in the final report (D3) 



RPAS ACCOMMODATION VALIDATION STUDY- CONTRACT 19.ISE.OP.159  

44/143 

Methodology used for the flight in May 2020
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DGAC Safety study- Dec 2021- Cross border flight – new methodology
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Annex III 

FABEC overarching safety argument (OASA). 
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Annex IV- Flight plans 
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Main flight plan (circular Mixed OAT/GAT) 
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Spare flight plan (Mixed OAT/GAT) 
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Annex V 

Service notes and instructions distributed to controllers 
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CRNA SUD OUEST (Bordeaux control) 
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CRNA SUD EST (Marseille control) 
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Annex VI- Mission Briefing of the Drone Squadron 2/33 
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E-MSN stands for « Emergency mission ». it described the route and flight profile to be used by the RPA in case of C2 link loss 
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Annex VII –Flight Strip Madrid Control 
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Annex VIII- Questionnaire 
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