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Executive summary 
This document contains the Specimen Safety Assessment for a typical application of the 06.03.01 
OFA Remote Tower for Single airport. The report presents the list of Safety Requirements specifying 
the Remote Tower system at V3 phase level and the collected evidences on their validity thereby 
providing all material to adequately inform the 06.03.01 OFA OSED (as no SPR is to be developed for 
this OFA). The document is an update of the P06.09.03 D14 SAR. 

The applied approach within the Safety Assessment Report at hand is based on the specifications 
formulated in the SESAR Safety Reference Material [1] as well as the Guidance to Apply the SESAR 
Safety Reference Material [2]. Hence, this document provides a good methodology to be applied as 
well as a good choice of relevant aspects to be considered when preparing individual safety 
analysises for Single Remote Tower services. Anyhow, it shall be highlighted that irrespectively of this 
Safety Assessment Report each ANSP might follow its own individual safety assessment 
methodology. Consequently, in the individual safety assessments certain aspects might not at all be 
addressed or as the case may be might be addressed in a modified way. 

For instance where this Safety Assessment focusses on the success based approach other 
methodologies might rest upon already assessed services and only analyse those aspects that are 
new within Single Remote Tower. Thus, several aspects addressed in this document need not 
necessarily be addressed in specific safety assessments. Moreover each ANSP might adopt different 
probability figures – maybe even varying locally. And also certain details like aerodrome 
characteristics, traffic numbers/constellations, R/T settings etc. might vary. 

Having this in mind, the Safety Assessment Report at hand shall be understood as an inspiration for 
items to be addressed and as a possible approach to apply the internal safety assessment. It shall not 
be understood as the mandatory and only valid approach though. 
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1 Introduction 

1.1 Background 
The aim of the 06.03.01 OFA Remote Tower is to develop and assess an operational concept that 
enables the cost effective provision of Air Traffic Services (ATS) at one or more airports from a control 
facility that is not located in the local ATS Tower. 
 
This can be divided into three main application areas: 

• Remote and Virtual Tower for Single Aerodrome 

• Remote and Virtual Tower for Multiple Aerodrome 

• Contingency Tower 

 
The main target for the Single and Multiple RVT Concepts are low to medium density rural airports, 
which today very much are struggling with low business margins. A very welcome cut in ATS costs for 
those airports are foreseen by introducing these concepts. The main target for the Contingency Tower 
solution is medium to high density airports, whereas for most of them no real contingency alternative 
exists today, if the ordinary tower has to close down for any reason. 
 
For Single and Multiple Remote Tower, the concept will be applied for two different environments: 

• Aerodrome Control Service (tower only, tower and approach); 

• Aerodrome Flight Information Service (AFIS) 

The current document aims at presenting the results of the safety assessment focused on Remote 
and Virtual Tower for a Single Aerodrome.  

1.2 General Approach to Safety Assessment 

1.2.1 A Broader approach 
This safety assessment is conducted as per the SESAR Safety Reference Material (SRM) [1] which 
itself is based on a two-fold approach: 

- a success approach which is concerned with the safety of the Single Remote Tower 
operations in the absence of failure within the end-to-end RVT system 

- a conventional failure approach which is concerned with the safety of the Single Remote 
Tower operations in the event of failures within the end-to-end RVT System. 

Together, the two approaches lead to Safety Objectives and Safety Requirements which set the 
minimum positive and maximum negative safety contributions of the RVT System. 

1.3 Scope of the Safety Assessment 
L001 This Safety Assessment is focused on the remote provision of ATC and AFIS services using a 
RVT system. Nevertheless the assessment is mainly done on the ATC services, assuming that this 
service would allow obtaining the most constraining requirements which will allow as well the 
provision of AFIS. The assessment of the ATC service is presented in the main body of this report. 
Some results on the AFIS part are included in Appendix E.  

This report is a proposed version for the final SAR, addressing safety related activities. It includes the 
provision of the following results: 

Information defined at “OSED level” which includes:  
• the Safety Criteria which determine the expected level of safety for Remote and Virtual Tower 
• the Safety Objectives, which specify what the Remote and Virtual Tower has to provide in 

terms of operational service in order to satisfy the Safety Criteria.  
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Two types of Safety Objectives are provided: the “Functionality” ones, describing the services 
required from Remote and Virtual Tower, and the “Integrity” ones, specifying the integrity of the 
Remote and Virtual Tower system to provide those services.  
 
This document is an update of the P06.09.03 D14 SAR. It should be noted that there is no difference 
in the safety objectives, recommendations and requirements for single remote tower to medium size 
aerodromes compared to low density aerodromes. Nevertheless the aspects that were addressed in 
VP640 are added in Appendix B1 (consolidated List of Safety Requirements) for tracebility reasons. 
Appendix B2 was also updated. As the objective of single remote tower is to provide a sufficient level 
of safety, the comparision to current operations (‘as in current operations’) was deleted thoughout the 
document. It should be noted that in some areas safety is even increased compared to current 
operations (e.g. if the infrared sensors are available in low visibility conditions or at night). 
 
These OSED-level outputs are to be included in the OSED. 
 
Information defined at “SPR level” which includes: 

• the Safety Requirements specifies how the Remote and Virtual Tower system is to provide 
the operational services defined by the Safety Objectives mentioned above. 

Two types of Safety Requirements are provided as well at this level: the “Functionality” ones and the 
“Integrity” ones (as for the Safety Objectives).  
 
As no SPR is to be performed in the frame of this OFA, the SPR-level results mentioned above are to 
be included as well in the OSED. 
 

Evidences on the completeness, correctness and realism of these results are provided in this 
assessment, either directly included in this report or providing the relevant cross-reference to the 
concerned project document where evidence can be found for a specific subject. 

 

The intended internal audience for this document are P06.08.04 team members (all other related 
projects already being closed).  External to the SESAR project, other stakeholders are to be found 
among: 

•Appropriate National Safety Authorities (NSA); 

•Air Navigation Service Providers (ANSP); 

•Airspace users. 

 

1.4 Layout of the Document 
Section 1 is the current introduction to the safety assessment report for Remote Tower for Single 
aerodrome. 

Section 2 documents the safety assessment of the Remote Tower system at the service level and 
provides its specification in terms of Safety Objectives 

Section 3 documents the safety assessment of the Remote Tower system at the design level and 
provides the corresponding specification in terms of Safety Requirements. 

Appendix A shows the consolidated list of Safety Objectives specifying the Remote Tower system at 
service level. 

Appendix B presents the consolidated list of Safety Requirements specifying the Remote Tower 
system at design level. 

Appendix C lists the assumptions, issues and limitations identified during the safety assessment. 

Appendix D shows the assessment of the abnormal conditions  
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Appendix E presents some results on the safety assessment of the AFIS  

Appendix F includes the Risk Classification Schemes used for the quantification of the Safety 
objectives derived from the identified operational hazards. 

1.5 References 
[1]. SESAR P16.06.01, Task T16.06.01-006, SESAR Safety Reference Material, Edition 

00.02.02, 10th February 2012 

[2]. SESAR P16.06.01, Task T16.06.01-006, Guidance to Apply the SESAR Safety Reference 
Material, Edition 00.01.02, 10th February 2012 

[3]. P6.9.3 Remote Tower Safety Plan, Edition 00.01.00, 28th March 2011 

[4]. P6.8.4 – D93 OSED for Remote Tower, Edition 00.07.00, 30th May 2016. 

[5]. P6.9.3 – D14 SAR for Single Remote Tower, Edition 00.01.03,  8th February 2016 

[6]. P6.9.3 – Safety Workshop in Malmö on the 31/01-01/02/2012 – Minutes of meeting,  version 
1.1  

[7]. P6.2 – D122 Airport Detailed Operational Description (DOD) Step1, Edition 00.01.01, 15th  
January 2015. 

[8]. P16.1.1 – Accident Incident Model_V10-2 June 2012.  

[9]. ICAO Annex 2 – Rules of the Air, Tenth Edition, July 2005. 
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1.6 Acronyms 
ADS-B 

 

Automatic Dependent Surveillance - Broadcast  

 

AFIS Aerodrome Flight Information Service 
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ATC Air Traffic Control 

ATS Air Traffic Services 

CFIT Controlled Flight Into Terrain 

CNS Communication Navigation Surveillance 

LVC Low Visual Conditions 

OSED Operational Service and Environment Definition 

RTC Remote Tower Center 

RVT Remote and Virtual Tower 

SAC 

SAR 

SAfety Criteria 

Search and Rescue  

SPR Safety and Performance Requirements 

2 Safety specifications at the OSED Level 

2.1 Scope 
Based on safety activities defined in the Safety Plan [1], this section addresses the following activities: 

 description of the key properties of the Operational Environment that are relevant to the safety 
assessment - section 2.2 

 derivation of suitable Safety Criteria (from the OFA Safety Plan [1]) – section 2.3 and 2.4. 

 identification of the pre-existing hazards that affect traffic on the (small) airport surface and its 
vicinity and the risks of which services provided by the Single Remote Tower may reasonably 
be expected to mitigate to some degree and extent - section 2.5. 

 description of the ATS services to be provided by Single Remote Tower and the derivation of 
Functional Safety Objectives in order to mitigate the pre-existing risks under normal 
operational conditions - section 2.6 

 assessment of the adequacy of the services provided by Single Remote Tower under 
abnormal conditions of the Operational Environment - section 2.7 

 assessment of the adequacy of the services provided by Single Remote Tower under internal-
failure conditions and mitigation of the system-generated hazards – section 2.8  

 assessment of the impacts of the Single Remote Tower operations on adjacent airspace or on 
neighbouring ATM systems – section 2.9 

 achievability of the Safety Criteria – section 2.10 

 validation & verification of the safety specification – section 2.11 

2.2 Single Remote Tower - Operational Environment and Key 
Properties 

This section describes the key properties of the Operational Environment that are relevant to the 
safety assessment of the ATC services provided from a Remote Tower. This information is mainly 
obtained from the OSED [4], sections 4.1.1 and 4.1.2.  
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2.2.1 Airspace Structure, Boundaries and Types of Airspace 
Airspace classification: Class C, Class D 

• Class C: Operations may be conducted under IFR, SVFR, or VFR. Entering Class C airspace only 
requires radio contact with the controlling air traffic authority, but an ATC clearance is ultimately 
required. Aircraft operating under IFR and SVFR are separated from each other and from flights 
operating under VFR. Flights operating under VFR are given traffic information in respect of other 
VFR flights. From the primary airport or satellite airport with an operating control tower must establish 
and maintain two-way radio communications with the control tower. This airspace is managed by the 
approach/departure control facility linked to the airport with which the airspace is conjoined.  

•  Class D: Operations may be conducted under IFR, SVFR, or VFR. All flights are subject to ATC 
clearance. Aircraft operating under IFR and SVFR are separated from each other, and are given 
traffic information in respect of VFR flights. Flights operating under VFR are given traffic information in 
respect of all other flights. The controlling authority for this airspace is the control tower for the 
associated airport, and radar may or may not be used. 

 

Control Zone - CTR: 10-16 NM radius/rectangular, vertical extension up to 3600ft MSL. 

Terminal Control Area - TMA: 10-30 NM radius/rectangular, from 1000-2000 MSL to FL095. This 
area is taken into account when providing APP additionally to TWR services. 

Procedures: specific IFR routes and approach procedures and established VFR routes 

2.2.2 Airspace Users (Flight Rules), Traffic Levels and complexity 
Number of movements: 4000-50000 annually 

Number of simultaneous movements: Normally 1-2 simultaneous IFR and VFR flights, depending 
on period of year the number of simultaneous movements might even exceed. 

Traffic Type: Mainly scheduled, charter and General Aviation (GA) flights and Business Aviation (BA). 

Aircraft Fleet mix:  

• Medium Jets (e.g. B737, A320, MD80), Medium Turbo Props (e.g. SB20, FK50, AT72) 

• General Aviation light aircraft (e.g. C172, PA28, PA31) 

• Business Aviation and Hospital Flights (HOSP): medium jets and turboprops (e.g. Dassault 
Falcons, Cessna Citations, BE20) 

• Helicopters  

2.2.3 Aerodrome Layout Characteristics 
Number of Runways: usually 1 maximum 2 

Taxiway and runway entries: up to 6, at the end or middle of the runway (or both) 

Aprons: 1 to 5 

2.2.4 CNS Aids 
Communication: ATC voice communication, VHF-transmitters/receivers, Ground radio system, 
Autonomous VHF-radio, Search and Rescue (SAR) radio, UHF transmitters/receivers. Data link could 
be implemented.   

Navigation: Navigation specifications including ILS and RNAV (using NDB, DME). 

Surveillance: Surveillance service is provided above specific altitude, typically 1000-2000 ft, mainly 
radar-based. ADS-B and surface radar could also be available, but this is out of the scope of the 
safety assessment.  



Project Number 06.08.04 
D108 - Single Remote Tower - Safety Assessment Report  Edition: 00.02.01 

 13 of 149 
©SESAR JOINT UNDERTAKING, 2016. Created by DFS 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 

 

2.3 Airspace Users Requirements 
As explained in the Safety Plan [3] the introduction of Remote and Virtual Tower concept is not safety 
driven, i.e. the purpose is not to improve safety, but mainly to reduce ATS related costs.  Based on 
that, the safety criteria to be applied has to ensure that the level of safety is sufficient due to 
introduction of the RVT, so the airspace users are provided with comparable service as in current 
operations.  

For Single Remote and Virtual Tower the aim of the safety assessment is then to show that providing 
ATC services remotely for one airport assures an acceptable level of safety in low density airports. 

2.4 SAfety Criteria 
In order to perform the safety assessment of the Remote Tower concept, the level of safety 
mentioned in previous section is to be defined in terms of risk (per flight or per flight.hour) associated 
to the hazardous situations (listed in section 2.5), and defining how the system contributes to them. 
Based on that, the generic criterion is then refined as shown in section from 2.4.1 to 2.4.6.  

Quantification of this risk is to be done based on the Accident-Incident Model (AIM) [7] from WP16.1.1 
and from historical data as far as possible. This quantification represents an ECAC wide average of 
the risk associated to the ATM baseline (i.e. current ATM system before SESAR implementation 
which in the case of Remote Tower means current service provided from the tower located in the 
premises of the corresponding airport).  

The SAfety Criteria (SAC) presented hereafter are expressed with respectg to this baseline. They do 
not take account of any modification on the capacity, throughput or traffic movements in the airports 
considered for each application (these parameters are considered to be the same as in today 
operations). Even if enhanced visualisation features could have an impact on the movement rate 
during LVC, the safety criteria is considered in equivalent conditions of traffic (in terms of capacity and 
movements) and operational environment than in current operations. In case there is a change on this 
traffic related parameters (e.g. based on results obtained during the concept validation process or 
inputs from others related projects), then the Safety Criteria will be reviewed and adapted to the new 
situation. 

Note: the references included in the SAC are related to specific elements of the Accident Incident 
Model used for deriving them. 

2.4.1 SAfety Criteria related to Mid-Air Collision in TMA 
SAC#1 There shall be no increase of ATC induced tactical conflict (MF7.1) when remotely providing 

ATS using Remote&Virtual Tower 

SAC#2 There shall be no increase of Imminent Infringement (MF5-8) when remotely providing ATS 
using Remote&Virtual Tower  

a. as a function of Ineffective ATCO induced conflict management (MB7)  
b. as a function of Ineffective externally-induced conflict management (MB6)  
c. as a function of Ineffective plan induced conflict management (MB5)  

SAC#3 There shall be no increase of Imminent Collision (MF4) when remotely providing ATS using 
Remote&Virtual Tower 

a. as a function of Ineffective ATCO Collision prevention (MB4)  

2.4.2 SAfety Criteria related to Controlled Flight Into Terrain 
SAC#4 There shall be no increase of Imminent CFIT (MF3) when remotely providing ATS using 

Remote&Virtual Tower 

a. as a function of Ineffective ATCO warning (CB3)  
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2.4.3 SAfety Criteria related to Wake Vortex Induced Accidents 
SAC#5 There shall be no increase of under-spacing allowing for WVE (WP4b) when remotely 

providing ATS using Remote&Virtual Tower 

a. as a function of Insufficient WT approach spacing imposed by ATC (WF4.1.1) 
b. as a function of Insufficient separation to prevent WVE spacing provided by ATC 

(WF4.2.1) 

2.4.4 SAfety Criteria related to Taxiway Collision 
SAC#6 There shall be no increase of Taxiway conflicts (TP3) when remotely providing ATS using 

Remote&Virtual Tower 

a. as a function of Ineffective ATC taxiway planning (TB4) 
b. induced by ATCO (TP3A) 

SAC#7 There shall be no increase of Imminent Infringement (TP2) when remotely providing ATS 
using Remote&Virtual Tower 

a. as a function of Inadequate ATC conflict management (TB3.2) 

SAC#8 There shall be no increase of Imminent Taxiway Collision (TP1) when remotely providing 
ATS using Remote&Virtual Tower 

a. as a function of Ineffective ATC collision avoidance (TP1) 

2.4.5 SAfety Criteria related to Runway Collision 
SAC#9 There shall be no increase of Imminent Runway Incursion remotely providing ATS using 

Remote&Virtual Tower 

a. as a function of Ineffective ATC runway entry procedures (RB4.1) 

b. as a function of Ineffective ATC vigilance to recognise pilot/driver entering  

c. as a function of ineffective landing management (RP4C) 

d. as a function of ineffective take off management (RP4D) 

SAC#10 There shall be no increase of Runway Conflict (RP2) when remotely providing ATS using 
Remote&Virtual Tower 

a. as a function of Ineffective ATC vigilance to detect Aircraft/Vehicle and Animal/Person 
runway incursions prior to issuing landing/take-off clearance (RB3)  

SAC#11 There shall be no increase of Imminent Runway Collision (RP1) when remotely providing 
ATS using Remote&Virtual Tower 

a. as a function of Ineffective Runway Collision Avoidance (RB2) 

2.4.6 SAfety Criteria related to “Landing accidents” 
SAC#12 There shall be no increase of Landing Accidents when remotely providing ATS using 

Remote&Virtual Tower 

a. as a function of Ineffective weather conditions monitoring affecting arriving/departing 
aircraft (leading to hard landing or runway excursion) 

b. as a function of Ineffective check or the runway surface (with respect to snow, slush, 
RWY surface friction, FOD, …) (leading to loss of control on the runway or runway 
excursion) 

c. as a function of Ineffective monitoring of AC trajectory on final approach (leading to 
undershoot, AC landing in wrong/closed RWY, AC landing with undercarriage 
retracted) 
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 Push-back  
 Stand/Parking  
 Taxiway Routing 

obstacle, ground vehicle, another aircraft on 
apron or TWY 

Hp#13 Aircraft using a closed taxiway 

RVT.ATC-05  Traffic Monitoring 
 Conflict resolution 

Hp#2 Situation leading to collision with and 
obstacle, ground vehicle, another aircraft on 
apron or TWY 

Hp#13 Aircraft using a closed taxiway 

RVT.ATC-06  Potential TWY collision detection 
 TWY Collision avoidance  

Hp#2 Situation leading to collision with and 
obstacle, ground vehicle, another aircraft on 
apron or TWY 

RVT.ATC-07  Runway Entry/exit management 
 Take-off Management 
 Landing Management 

Hp#3 Situation leading to collision with and 
obstacle, ground vehicle, another aircraft on 
RWY 

Hp#4 Another aircraft or vehicle inside the OFZ 

Hp#13 Aircraft using a closed taxiway 

RVT.ATC-08  Traffic Monitoring 
 Conflict resolution  

Hp#3 Situation leading to collision with and 
obstacle, ground vehicle, another aircraft on 
RWY 

Hp#8 Bird close to/in path of aircraft or animal 
on the runway 

Hp#14 Aircraft landing in/taking off from a 
wrong/closed runway 

RVT.ATC-09  Potential collision detection 
 Collision avoidance 

Hp#3 Situation leading to collision with and 
obstacle, ground vehicle, another aircraft on 
RWY 

Hp#8 Bird close to/in path of aircraft or animal 
on the runway 

RVT.ATC-10  Traffic monitoring  Hp#7 Situation leading to Controlled Flight Into 
Terrain 

RVT.ATC-11  Traffic Separation 
 Traffic monitoring  

Hp#6 Situation leading to Wake vortex 
encounter 

RVT.ATC-12 ATC prevention of/recovery from 
events potentially leading to landing 
accident  

Hp#9 Adverse weather conditions like violent 
winds or severe crosswind 

Hp#10 Snow/slush on the runway 

Hp#11 Low runway surface friction 

Hp#16 Foreign Object Debris within the 
Runway protected area 

Hp#12 Runway undershoot 

Hp#14 Aircraft landing in/taking off from a 
wrong/closed runway 

Hp#17 Aircraft attempt to land with 
undercarriage retracted 





Project Number 06.08.04 
D108 - Single Remote Tower - Safety Assessment Report  Edition: 00.02.01 

 19 of 149 
©SESAR JOINT UNDERTAKING, 2016. Created by DFS 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 

 

 

RVT.ATC-05 Traffic Monitoring 

Conflict resolution 

 

Surface-in  

Surface-out 

(Apron/Taxi-
in/Taxi-out) 

TWY conflict 
management (TWY 
Col) 

SO-016 
SO-017 

RVT.ATC-06 Potential TWY collision 
detection 

TWY Collision avoidance  

Surface-in  

Surface-out 

(Apron/Taxi-
in/Taxi-out) 

ATC TWY conflict 
management (TWY 
Col) 

SO-016 
SO-017 

RVT.ATC-07 Runway Entry/exit 
management 

Take-off Management 

Landing Management 

 

Surface-in  

Surface-out 

(Runway) 

Runway Incursion 
Prevention (RWY Col) 

SO-019 
SO-020 
SO-021 
SO-022 
SO-023 
SO-024 
SO-025 

RVT.ATC-08 Traffic Monitoring  

Conflict resolution  

Surface-in  

Surface-out 

(Runway) 

Runway Conflict 
Prevention (RWY Col) 

SO-026 
SO-027 

RVT.ATC-09 Potential collision detection 

Collision avoidance 

Surface-in  

Surface-out 

(Runway) 

ATC Runway Collision 
avoidance (RWY Col) 

SO-026 
SO-027 

RVT.ATC-10 Traffic monitoring  Climb 

Descend 
CFIT ATCO warning 
(CFIT) 

SO-028 
SO-029 

RVT.ATC-11 Traffic Separation 

Traffic monitoring  

Climb 

Descend 

Wake spacing 
management (WV 
ind.Acc) 

SO-030 

RVT.ATC-12 ATC prevention of/recovery 
from events potentially 
leading to landing accident  

 

Climb 

Descend No associated model 

SO-031 
SO-032 
SO-033 
SO-034 
SO-035 

RVT.ATC-13 Ensure 
availability/continuity of the 
ATC service  

All All models affected SO-036 
SO-037 
SO-038 

Table 3: Remote Tower OFA Operational Services & Safety Objectives (success approach) 
 

The following table describe the Safety Objectives referred above: 

Note: RVT referes to Remote and Virtual Tower system (encompassing people, equipment and 
procedures). RTC referes to Remote Tower Center, in which in this case only one RVT position is 
considered in the current assessment for Single aerodrome. For the multiple application of Remote 
Tower several RVT positions are to be located in a same RTC. 
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SO-024. RVT shall enable to manage aircraft take-off (this includes RWY 
status/occupancy/correctness check before issuing take-off clearance)  

SO-025. RVT shall enable to manage aircraft landing (this includes RWY 
status/occupancy/correctness check before issuing landing clearance)  

SO-026. RVT shall enable ATC detection of runway incursions (AC, vehicle, animal, person 
incursions) and potential collisions on the runway (involving AC, vehicle, animal, obstacles)  

SO-027. RVT shall enable to provide instructions to resolve runway incursions and prevent collisions 
on the runway 

SO-028. RVT shall enable the detection of flight towards terrain situations 
SO-029. RVT shall enable to warn/support pilot on Controlled Flight Towards Terrain situations 
SO-030. RVT shall enable to establish/maintain sufficient wake turbulence spacing between 

landing/departing aircraft 
SO-031. RVT shall enable to support taking off and landing operations taking account of weather 

conditions affecting arriving / departing aircraft (applying corresponding procedures and 
informing pilots as necessary) 

SO-032. RVT shall enable to support landing and taking off aircraft taking account of runway surface 
conditions and potential foreign objects debris - FOD (applying corresponding procedures 
and informing pilots as necessary) 

SO-033. RVT shall enable to support landing aircraft on final approach (providing relevant 
information and instructions as necessary) 

SO-034. RVT shall enable to provide “navigation” support to aircraft during landing operations (using 
available non-visual navigation aids as necessary) 

SO-035. RVT shall enable the detection of potential intrusions inside landing-aid protection area  
SO-036. RVT shall enable to assess the operational environmental conditions on the corresponding 

aerodrome in order to provide appropriate remote ATC service (for example “visualisation” 
related conditions: daylight, dawn, darkness, dusk, CAVOK and low visual conditions) 

SO-037. RVT shall enable the provision of appropriate ATC services in the several operational 
environmental conditions (e.g. low visual procedures in low visual conditions) 

SO-038. RVT shall enable the provision of seamless ATC service to airspace users in the several 
operational environment conditions (e.g. daylight, dawn, darkness, dusk, CAVOK and low 
visual conditions)  

Table 4: List of Safety Objectives (success approach) for ATC services in Normal Operations 

 

Note 1: According to PANS ATM (ICAO Doc 4444) §6.1 it may be possible to reduce the separation 
minima in the vicinity of aerodromes’ if: 

1. adequate separation can be provided by the aerodrome controller when each aircraft is 
continuously visible to this controller; or 

2. each aircraft is continuously visible to flight crews of the other aircraft concerned and the 
pilots thereof report that they can maintain their own separation; or 

3. in the case of one aircraft following another, the flight crew of the succeeding aircraft reports 
that the other aircraft is in sight and separation can be maintained. 

In this safety assessment “reduction in separation minima” is to be understood as the first 
way listed here above. 

 

Apart from the safety objectives listed above, the following assumptions are also to be considered in 
order to ensure the appropriate provision of the services described in previous Table 2: ATC services 
and Pre-existing HazardsTable 2 and Table 3 and to be able to achieve the safety criteria defined in 
section 2.4.  
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manage the entry of a 
flight into traffic circuit 

can be induced 

Imminent 
Infringement 

SO-007 
SO-009 
AO-04    

OH-03  Remote ATC incorrectly 
manages arriving aircraft   

SO-002 A potential conflict 
can be induced 

Imminent 
Infringement 

SO-004 
SO-007 
SO-009 
AO-04   
AO-05 

MAC-SC3 

OH-04 Remote ATC incorrectly 
manages departing 
aircraft 

SO-003 A potential conflict 
can be induced 

Imminent 
Infringement 

SO-004 
SO-007 
SO-009 
AO-04   
AO-05 

MAC-SC3 

OH-05 Remote ATC fails to 
provide appropriate 
separation to traffic in the 
vicinity of the aerodrome 

SO-004 Imminent 
Infringement 

SO-007 
SO-009 
AO-04   
AO-05 

MAC-SC3 

OH-06 Remote ATC fails to 
provide appropriate 
separation of traffic with 
respect to restricted 
areas 

SO-005 Tactical Conflict SO-008 
SO-010 

MAC-SC4a 

OH-07 Remote ATC incorrectly 
manages missed 
approach situation 

SO-006 Imminent 
Infringement 

SO-004 
SO-025 
AO-04   
AO-05 

MAC-SC3 

OH-08 Remote ATC does not 
detect in time conflicts / 
potential collision 
between aircraft in the 
vicinity of the aerodrome 

SO-007 Imminent Collision AO-04   
AO-05 

MAC-SC2b 

OH-09 Remote ATC does not 
detect in time restricted 
area infringements  

SO-008 Tactical Conflict AO-04   
AO-05   
AO-06 

MAC-SC4a 

OH-10 Remote ATC fails to 
provide appropriate 
instruction to solve a 
conflict between traffic on 
the vicinity of the 
aerodrome 

SO-009 Imminent Collision AO-04   
AO-05 

MAC-SC2b 

OH-11 Remote ATC fails to 
provide appropriate 
instruction to solve an 
airspace infringement 

SO-010 Tactical Conflict AO-04   
AO-05   
AO-06 

MAC-SC4a 

OH-12 Remote ATC fails to 
provide appropriate 
information to departing 

SO-011 

SO-012 

Tactical Taxiway 
conflict generated 

SO-016 
SO-017 
SO-018 

TInc-SC5 
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aircraft for the start-up  AO-07 

OH-13 Remote ATC fails to 
enable push-back-towing 
operations to appropriate 
aircraft  

SO-013 Tactical Taxiway 
conflict generated 

SO-016 
SO-017 
SO-018 
AO-07 

TInc-SC5 

OH-14  Remote  ATC provides 
inadequate taxi 
instruction to aircraft on 
the manoeuvring area 

SO-014 Encounter with 
aircraft, vehicle or 
obstacle 

SO-016 
SO-017 
SO-018 
AO-07 

TInc-SC4 

OH-15  Remote  ATC provides 
inadequate taxi  
instruction to vehicle on 
the manoeuvring area 

SO-015 Encounter with 
aircraft, vehicle or 
obstacle 

SO-016 
SO-017 
SO-018 
AO-07 

TInc-SC4 

OH-16 Remote ATC does not 
detect in time potential 
conflict on the 
manoeuvring area 

SO-016 Imminent collision AO-07 TInc-SC3 

OH-17 Remote ATC fails to 
provide appropriate 
instruction to solve 
conflicts on the 
manoeuvring area 

SO-017 Imminent collision AO-07 TInc-SC3 

OH-18 Remote ATC fails to 
provide (appropriate) 
navigation support to AC 
and vehicle on the 
manoeuvring area 

SO-018 Tactical Taxiway 
conflict generated 

SO-016 
SO-017 
AO-07 

TInc-SC5 

OH-19 Remote ATC incorrectly 
manage runway entry for 
a departure aircraft 
(occupied runway)  

SO-019 Runway conflict SO-026 
SO-027 
AO-08 

RInc-SC3 

OH-20 Remote ATC incorrectly 
manage runway exit for a 
landing aircraft 

SO-020 Runway conflict SO-026 
SO-027 
AO-08 

RInc-SC3 

OH-21 Remote ATC incorrectly 
manage runway crossing 
(occupied runway) for a 
vehicle or an aircraft 

SO-021 Runway conflict SO-026 
SO-027 
AO-08 

RInc-SC3 

OH-22 Remote ATC fails to 
properly support 
departing and landing 
aircraft (with respect to 
visual aids)  

SO-022 Runway conflict SO-026 
SO-027 
AO-08 

RInc-SC3 

OH-23 Remote ATC incorrectly 
manage vehicle related 

SO-023 Runway conflict SO-026 
SO-027 

RInc-SC3 
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tasks on the runway  AO-08 

OH-24 Remote ATC incorrectly 
manage aircraft take-off 
(occupied runway) 

SO-024 Runway conflict SO-026 
SO-027 
AO-08 

RInc-SC3 

OH-25 Remote ATC incorrectly 
manage aircraft landing 
(occupied runway) 

SO-025 Runway conflict SO-026 
SO-027 
AO-08 

RInc-SC3 

OH-26 Remote ATC fails to 
detect in time runway 
incursions (aircraft or 
vehicles) 

SO-026 Runway penetration AO-08 RInc-SC4 

OH-27 Remote ATC fails to 
provide appropriate 
instruction to solve 
runway incursion and 
prevent potential collision 
on the runway 

SO-027 Runway penetration AO-08 RInc-SC4 

OH-28 Remote ATC fails to 
detect in time a flight 
towards terrain in the 
vicinity of the aerodrome 

SO-028 Imminent CFIT AO-09 CFIT-SC2b 

OH-29 Remote ATC fails to 
provide appropriate 
support to pilot on a CFIT 
situation 

SO-029 Imminent CFIT AO-09 CFIT-SC2b 

OH-30 Remote ATC fails to 
establish sufficient wake 
turbulence spacing 
between aircraft 

SO-030 Turbulence in front 
of the aircraft at a 
distance less than 
the separation 
minima 

AO-10 Wake-SC3 

OH-31 Remote ATC fails to 
properly support landing / 
taking off operations with 
respect to weather 
conditions 

SO-031 Potentially to a 
Landing accident 

AO-11   
AO-12 

No severity 
allocated1 

OH-32 Remote ATC fails to 
properly support landing / 
taking off operations with 
respect to runway 
conditions and potential 
foreign objective debris 

SO-032 Potentially to a 
Landing accident 

AO-12 No severity 
allocated1 

OH-33 Remote ATC fails to 
properly support 
departing and arriving AC 

SO-033 

SO-034 

Potentially to a 
Landing accident 

AO-12 No severity 
allocated1 

                                                      
1 The risk classification schemes included in Appendix I (derived from AIM – Accident Incident Model 
from WP16.1.1) do not provide yet severities associated to landing related accidents. 
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on the runway with 
respect to non-visual aids 

OH-34 Remote ATC fails to 
detect in time an intrusion 
inside landing-air 
protection area 

SO-035 Potentially to a 
Landing accident 

AO-12 No severity 
allocated1 

OH-35 Remote ATC fails to 
provide appropriate ATC 
services with respect to 
operational environment 
conditions on the 
aerodrome and its vicinity 

SO-036 
SO-037 
SO-038 

This hazard is 
already covered by 
more detailed 
hazards already 
identified above, 
potentially inducing 
conflicts in the 
vicinity of the 
aerodrome or on the 
manoeuvre area due 
to inappropriate 
understanding of the 
operational 
environment 
conditions. 

This hazard is 
related to all other 
hazards EXCEPT: 

OH-01, OH-08, OH-
09, OH-13, OH-16, 
OH-26, OH-28, OH-
34 

n/a n/a 

OH-36 ATC resources are 
incorrectly managed in 
the RTC for the remote 
provision of ATC services 
from a RTV position 

SO-039 In case controller 
has to manage more 
traffic than expected, 
the controller 
workload could be 
negatively impacted 
and so the capability 
to provide ATC 
services. 

This hazard is to be 
considered then as 
part of ALL the other 
hazards in which 
controller errors are 
a potential cause.   

n/a n/a 

OH-37 Remote ATC fails to 
provide appropriate ATC 
services due to 
inappropriate capability of 
the RVT system 

SO-040 This hazard is 
already considered 
as part of ALL other 
hazards already 
identified above in 
which equipment 
failure/errors are 
potential causes, 
potentially inducing 

SO-051 

SO-052 

n/a 
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SO-122. The likelihood that Remote ATC fails to properly support departing and landing 
aircraft (wrt visual-aids) shall be no more than 1e-6 per movement OH-22 

SO-123. The likelihood that Remote ATC incorrectly manage vehicle related tasks on 
the runway shall be no more than 1e-6 per movement OH-23 

SO-124. The likelihood that Remote ATC incorrectly manage aircraft take-off (occupied 
runway) shall be no more than 1e-6 per movement OH-24 

SO-125. The likelihood that Remote ATC incorrectly manage aircraft landing (occupied 
runway) shall be no more than 1e-6 per movement OH-25 

SO-126. The likelihood that Remote ATC fails to detect in time runway incursions shall 
be no more than 1e-5 per movement OH-26 

SO-127. The likelihood that Remote ATC fails to provide appropriate instruction to solve 
runway incursion and prevent potential collision on the runway shall be no 
more than 1e-5 per movement 

OH-27 

SO-128. The likelihood that Remote ATC fails to detect in time a flight towards terrain 
shall be no more than 1e-7 per movement OH-28 

SO-129. The likelihood that Remote ATC fails to provide appropriate support to pilot on 
a CFIT situation shall be no more than 1e-7 per movement OH-29 

SO-130. The likelihood that Remote ATC fails to establish sufficient wake turbulence 
spacing between landing/departing aircraft shall be no more than 1e-5 per 
movement 

OH-30 

SO-131. The likelihood that Remote ATC fails to properly support landing / taking off 
operations with respect to weather conditions shall be no more than in current 
operations2 

OH-31 

SO-132. The likelihood that Remote ATC fails to properly support landing / taking off 
operations with respect to runway conditions and potential foreign objective 
debris shall be no more than in current operations2 

OH-32 

SO-133. The likelihood that Remote ATC fails to properly support departing and arriving 
AC on the runway with respect to non-visual aids shall be no more than in 
current operations2 

OH-33 

SO-134. The likelihood that Remote ATC fails to detect in time an intrusion inside 
landing-air protection area shall be no more than in current operations2 OH-34 

Table 13: Safety Objectives on system-generated hazards  

2.9 Impacts of Remote Tower operations for a Single 
aerodrome on adjacent airspace or on neighbouring ATM 
Systems 

Any potential interaction with adjacent airspace and impact on neighbouring ATM system are already 
addressed in previous sections. 

No additional safety objectives have been identified on that subject a part from the ones already 
derived from the assessment of the operations at normal conditions.   

2.10 Achievability of the SAfety Criteria 
No quantitative evidence on the achievability of the safety criteria through the specification of the 
safety objectives have been collected for Single Remote Tower.  

2.11 Validation & Verification of the Safety Specification 
The validation exercises performed in the frame of Remote Tower OFA have been the following ones: 

- VP-056: shadow passive mode trial on ATC tower and APP services 
                                                      
2 The Risk Classification Schemes presented in Appendix I (provided in Guidance to Apply Safety 
Reference Material [2]) does not provide for the moment any value for the maximum frequency of 
occurrence concerning landing accidents.    
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- VP-057: shadow passive mode trial on ATC tower and APP services, for basic and advances 
RVT position 

- VP-058: shadow passive and active mode trial on AFIS services 

- VP-639: shadow passive mode trial on ATC tower services (small aerodromes) 

- VP-640: shadow passive mode trial on ATC tower services (medium aerodromes) 

L002 The results from these trials have allow to obtain some evidence on the validity of the results 
obtained for normal operations conditions, but limited evidence concerning abnormal conditions 
operations and degraded modes (related to internal system failure) have been obtained as only 
passive shadow mode trials have been done concerning ATC services. 

The evidence obtained for the normal conditions show that some ATC tasks were identified as being 
more challenging in the single remote tower environment than in current operations (i.e. provision of 
ATC services from a tower located in the premises of the corresponding aerodromes), needing in 
particular further assessment for the local implementation of the concept. These tasks were 
‘Identification of an aircraft in the vicinity of the aerodrome’ and ‘Application of reduced separation in 
the vicinity of the aerodrome. 

This is afterwards captured in the corresponding safety requirements derived in section 3 for each 
corresponding safety objective.  

The safety related results on VP-057 are presented in Appendix F. The complete set of results from 
the five trials mentioned above is provided in the Validation Reports [15] and [18]. 

L003 The validity of the evidences collected from the trials is dependent on the characteristics of the 
aerodrome / operational environment used in those trials (described in the Validation Reports [15] and 
[18]), which are a sub-set of the operational environment in which remote tower is aimed to operate 
(as described in section 2.2). This is particularly true for the traffic density and the number of 
simultaneous movements. 

Apart from the trials results, expert judgement has also been used for validating some results through 
working meetings, workshops and document reviews. 

3 Safe Design at SPR Level 

3.1 Scope 
Based on the safety assurance activities defined in the Safety Plan [ref], this section addresses the 
following activities: 

- description of the Logical Model of the Single Remote Tower system – section 3.2 

- derivation, from the Functional and Performance Safety objectives of section 2, of the 
Functional Safety Requirements for the Single Remote Tower system previously described – 
section 3.3 

- analysis of the operation of the Single Remote Tower system described above under normal 
operational conditions – section 3.4 

- analysis of the operation of the Single Remote Tower as described above under abnormal 
conditions of the operational environment – section 3.5 

- assessment of the adequacy of the Single Remote Tower as described above under internal-
failure conditions and mitigation of the system generated hazards – section 3.6 

- satisfaction fo the Safety Criteria by the Single Remote Tower system– section 3.7 

- realism of the Single Remote Tower system – section 3.8 

- validation and verification of the Single Remote Tower system specification – section 3.9 
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3.2 The SPR-level Model for Single Remote Tower 
The SPR-level Model in this context is a high-level architectural representation of the Single Remote 
Tower system design that is entirely independent of the eventual physical implementation of the 
design in section 4. The SPR-level Model describes the main human tasks, machine functions and 
airspace design.  In order to avoid unnecessary complexity, human-machine interfaces are not shown 
explicitly on the model – rather they are implicit between human actors and machine-based functions. 

Note that two configurations of the Remote Tower system have been considered in the project: 

• The Basic configuration, as presented in section 3.2.1 in which, using the visualisation 
system, visual information is provided to the controller in the same way as it would be from a 
local tower located in the aerodrome.  

• The Advanced configuration, in which besides all the elements provided in section 3.2.1, 
additional enhanced visual features are also available on the visualisation system, providing 
additional information to the controller in order to support him/her to perform the 
corresponding ATS tasks. These enhanced features are listed in section 3.2.1.2 below, and 
further described in the OSED [REF]. 

Note that in the safety assessment has mainly focused on the basic configuration. Reference to any 
of these advanced visual features is only made in this report in case there may be an operational 
need for them to be put in place. Additional assessment of these specific enhanced visual features 
needs to be performed. 

3.2.1 Description of SPR-level Model 
The following figure shows the several elements componing the Remote and Virtual Tower (RVT) 
system, located in a Remote Tower Center (RTC) providing ATS services. For completeness reasons, 
external elements interacting with RVT are also showed in this model in order to derive relevant 
requirements and/or assumptions for the specification of the RVT system. 
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Flight Crew Pilots the aircraft using airborne information/systems 
and ATC instructions/clearances. They apply the 
corresponding rules and procedures as per ICAO 
Annex 2 and PANS OPS. 

Aircraft (functions: SURV, 
COM, NAV, etc.) 

Encompasses all the onboard information/systems 
needed for the flight. 

Aircraft (physical 
element) 

The aircraft are captured by the Visualisation system 
in order to be remotely provided to ATCO 

3.2.1.2 Ground Elements 
Remote Tower System – ATC Unit 

“Strategic-services” related elements: 

Local Network Tools Provides relevant information and tools for supporting 
the supervisor’s (if deployed) tasks as managing the 
airport re-staffing resources.  

Supervisor (optional) Manages the airport/ATC unit resources/capacity in 
order to cope with the foreseen traffic (staffing, re-
sectorisation, closure of the airport, …). 

“Pre-tactical/Tactical-services” related elements: 

AI data system Provides Aeronautical Information to the ATCO (AIP, 
NOTAMs, SNOWTAMs) to be used by supervisor (if 
deployed) and/or ATCO as necessary. 

Flight plan system Provides flight plan information to the ATCO for the 
aircraft flying/operating in the area of responsibility of 
the ATCO (TMA/Tower or Tower only) in form of paper 
strips or eventually electronic strips. 

G-G COMM Allows voice/data communication between ATCO and 
“other ATS unit ATCO”. This supports the aeronautical 
fixed service AFS as defined in ICAO Doc4444 [9]. 

A-G COMM Allows voice (VHF) / data (CPDLC) communication 
between ATCO and flight crew. This support the 
aeronautical mobile service as defined in ICAO 
Doc4444 [9]. 

Surf-G COMM 
(vehicles) 

Allows voice communication (VHF) between ATCO 
and vehicles drivers on the airport surface 

Surf-G COMM       
(Airport personnel) 

Allows voice/data communication between ATCO and 
airport personnel 

Surveillance Data 
System 

When available, it provides “real-time” surveillance 
data for the (equipped) aircraft flying/operating in a 
delimited (from x feet to FLxxx) area of responsibility 
of the ATCO. 
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Signalling Lamps 
System 

Allows the ATCO to remotely manoeuvre the 
Signalling Lamps located in the airport premises.  

Visualisation System Provides “real-time” images of the aerodrome*, the 
aerodrome traffic*, as well as any obstacle* in this 
area. 
A specific function allows a binocular view of particular 
element/objects.  
Additional advanced features may also be available on 
the visualisation system: 

- Infrared view 
- fixed cameras views 
- visual tracking 
- radar tracking 
- objects highlighting function  

Visual Nav. aids 
System 

Allows the ATCO to remotely manoeuvre the different 
“lighting” systems to support aircraft in “finding their 
way” to the airport, on the vicinity of the runway and 
on the airport surface (approach lighting, PAPI, 
threshold lights, airport beacon, runway and taxiway 
lighting, etc.) 

Non-Visual Nav. Aids 
System 

Allows the ATCO to remotely manoeuvre the different 
“non-lighting” systems to support aircraft in “finding 
their way” to the airport/runway (ILS, VOR, DME, …) 

Accident, incident and 
distress alarms 

Allows the ATCO to monitor and trigger accident, 
incident and distress alarms as applicable to the 
aerodrome. 

Airport Sound System When available, it provides “real-time” noise from the 
airport (aircraft engines, wind sound, …) 

Local MET system Provides to ATCO the relevant weather information on 
the airport (temperature, pressure/QNH, snow on the 
runway (?), wind direction/strength,…).  

CWP HMI Allows to ATCO to get information from all previous 
systems and to interact with them as necessary 

ATCO Provides ATC services (described in section 2.6) by 
using the information provided in the CWP HMI.  The 
related ATCO tasks are described through the Task 
Analysis activity carried out in the frame of the HP 
assessment, included in section 3.2.2.   

 
(*) as defined in ICAO Annex 11 [11]:  
aerodrome: A defined area on land or water (including any buildings, installations and equipment) 
intended to be used either wholly or in part for the arrival, departure and surface movement of aircraft. 
aerodrome traffic: All traffic on the manoeuvring area of an aerodrome and all aircraft flying in the 
vicinity of an aerodrome. 
Note.— An aircraft is in the vicinity of an aerodrome when it is in, entering or leaving an aerodrome 
traffic circuit. 
obstacle: All fixed (whether temporary or permanent) and mobile objects, or parts thereof, that: 
a) are located on an area intended for the surface movement of aircraft; or 
b) extend above a defined surface intended to protect aircraft in flight; or 
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c) stand outside those defined surfaces and that have been assessed as being a hazard to air 
navigation. 

 

 

“Technical supervision” related elements: 

Data Recorder Allows to record operational data (ICAO requirement) 
including visualisation information. 

Technical System 
status monitoring 

Allows to monitor and detect any technical failure 
mode / degraded mode of the system 

Voice Recorder Allows to record voice communication on the 
applicable radio channels (ICAO requirement) 

Technical personnel In charge of the maintenance of the “Technical 
supervision” elements  

Airport Premises 

Signalling Lamps 
System 

Signalling Lamp is located in the airport premises, and 
remotely manoeuvred by ATCO from the remote ATC 
unit (RTC) 

Visualisation System Captures “real-time” images on the airport premises to 
be provided to the ATCO in the remote ATC unit 
(RTC) 

Visual Nav. aids 
System 

Visual Navigation aids are located in the airport 
premises, and remotely manoeuvred by ATCO from 
the remote ATC unit (RTC) 

Non-Visual Nav. Aids 
System 

Non-Visual Navigation aids are located in the airport 
premises, and remotely manoeuvred by ATCO from 
the remote ATC unit (RTC) 

Airport Sound System Captures “real-time” noise from the airport to be 
provided to the ATCO in the remote ATC unit (RTC) 

Local MET system Captures the relevant weather information on the 
airport to be provided to the ATCO in the remote ATC 
unit (RTC) 

 

Limitation of the assessment: basic RVT has mainly addressed in the assessment. Recommendations 
on the enhanced visual features are provided, but any detailed assessment on their real impact on 
safety (benefice or degradation) has been provided in the frame of this assessment.  

3.2.1.3 External Entities 
“Other ATC Unit” elements: 

Other ATS Unit ATCO ATCO coordinates with other ATS Unit ATCO for 
transferring departing/arriving aircraft, (with military) 
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for activating / deactivating  restricted areas, … 

Other ATS Unit System Needed? 

“E-Network” elements: 

Regional NETWORK 
system 

Provides Regional flight plans for the day of 
operations (CFMU) to local Network 

“Airport premises” elements: 

Driver Drives the vehicle in the manoeuvring area as 
instructed by the ATCO  

Vehicle (functions: 
COM, …) 

Encompasses all the information/systems needed for 
driving it and communicate with ATCO and other 
airport personnel 

Vehicle (physical 
element) 

The vehicles are captured by the Visualisation system 
in order to be remotely provided to ATCO 

Airport Personnel Management of the airport stands, pushback services, 
runway inspections, …  

Technical Personnel Is in charge of the maintenance of the “remote” 
equipment located in the airport premises  

Airport Surface The airport surface is captured by the Visualisation 
system in order to be remotely provided to ATCO 

Obstacles Fixed (temporary or permanent) and mobile objects 
(including animals) that are captured by the 
Visualisation system in order to be remotely provided 
to ATCO 

Airport Vicinity Area close to the aerodrome (it includes aircraft which 
are in, entering or leaving an aerodrome traffic circuit) 
that is captured by the Visualisation system in order to 
be remotely provided to ATCO.  

3.2.2 Task Analysis 
A task analysis has been developed in the framework of the HP assessment. This task analysis 
provides the detail of the tasks done by the controller for the provision of the ATC services described 
in section 2.6.1. 

The task analysis is available in the Appendix D of the HP assessment [16]. 

3.2.3 Derivation of Safety Requirements (Functionality and 
Performance – success approach) 

This section provides the safety requirements satisfying the safety objectives (functionality and 
performance) presented in section 2 for both normal and abnormal conditions. These safety 
requirements are defined at the level of the relevant elements of the SPR-level model shown above. 
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ATCO-004 ATCO fails to detect in time conflicts and potential collisions on the 
vicinity of the aerodrome [1e-3/fh] 

OH-08 

ATCO-009 ATCO fails to detect in time restricted area infringement [1e-2/fh] OH-09 

ATCO-005 ATCO fails to provide appropriate instruction to solve conflict on 
the aerodrome vicinity [1e-3/fh] 

OH-10 

ATCO-007 ATCO fails to provide appropriate instruction to solve airspace 
infringement [1e-2/fh] 

OH-11 

ATCO-010 ATCO identifies an incorrect departing AC for initiating the remote 
ATC service [1e-2/mov] 

OH-12  
OH-13 

ATCO-039 ATCO incorrectly provides information to departing aircraft during 
the start-up [1e-1/mov] 

OH-12 

ATCO-040 ATCO incorrectly coordinated with airport personnel in charge of 
the apron for push-back/towing procedures [1e-2] 

OH-13 

ATCO-016 ATCO identifies incorrect aircraft on the manoeuvring area 
(taxiways) [1e-2/mov] 

OH-14 

ATCO-015 ATCO fails to provide appropriate route instruction to aircraft on 
the manoeuvring area [1e-2/mov] 

OH-14 

ATCO-017 ATCO identifies incorrect vehicle on the manoeuvring area 
(taxiway) [1e-3] 

OH-15 

ATCO-018 ATCO provides inappropriate route instruction to vehicle on the 
manoeuvring area (taxiway) [1e-3/mov] 

OH-15 

ATCO-019 ATCO fails to detect in time conflict on the manoeuvring area [1e-
1/mov] 

OH-16 

ATCO-020 ATCO fails to provide appropriate instruction to solve conflicts on 
the manoeuvring area [1e-1/mov] 

OH-17 

ATCO-021 ATCO fails to provide appropriate navigation support to AC and 
vehicle on the taxiway using Visual Navigation Aids [1e-1/mov] 

OH-18 

ATCO-024 ATCO fails to correctly identify next aircraft in the departing 
sequence [1e-4/mov] 

OH-19 

ATCO-022 ATCO allows aircraft to line-up in a runway already being used [1e-
4/mov] 

OH-19 

ATCO-023 Remote ATCO fails to provide appropriate runway exit instruction 
to landing aircraft [1e-4/mov] 

OH-20 

ATCO-025 ATCO identifies an incorrect aircraft or vehicle for crossing the 
runway [1e-4/mov] 

OH-21 

ATCO-026 ATCO fails to provide appropriate navigation support to 
departing/arriving AC on the runway using Visual Navigation Aids 

OH-22 
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3.5 Validation & Verification of the Safe Design at SPR Level 
As explained in section 2.11, a certain number of validation exercises were ferformed in the frame of 
Remote Tower OFA for single aerodrome. The results from these trials have allow to obtain some 
evidence on the validity of certain safety requirements concerning normal operations conditions, but 
limited ones concerning abnormal conditions operations. The main reason is that only passive 
shadow mode trials have been done concerning ATC services (see L001). 

They have not allowed collecting enough evidence on the achievability of safety requirements 
concerning the degraded mode conditions. Only some expert feed back on some fall back procedures 
in case of internal system failure were collected during the trials.  

The corresponding evidence for each safety requirement identified in this section 3 is provided in 
Appendix B (see L002 on the evidence validity). Specific results on proposed procedures for 
degraded mode conditions are presented in the Rules and Regulation report [14]. The overall results 
from the trials are provided in the P06.09.03 Validation Report [15] and P06.08.04 Validation Report 
[18]. 
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SO-022 RVT shall enable to support aircraft for take-off and landing operations (though visual-aids on 
the airport surface)  

SO-023 RVT shall enable to carry-out vehicle related tasks on the runway 

SO-024 RVT shall enable to manage aircraft take-off (this includes RWY 
status/occupancy/correctness check before issuing take-off clearance)  

SO-025 RVT shall enable to manage aircraft landing (this includes RWY 
status/occupancy/correctness check before issuing landing clearance)  

SO-026 RVT shall enable ATC detection of runway incursions (AC, vehicle, animal, person 
incursions) and potential collisions on the runway (involving AC, vehicle, animal, obstacles)  

SO-027 RVT shall enable to provide instructions to resolve runway incursions and prevent collisions 
on the runway 

SO-028 RVT shall enable the detection of flight towards terrain situations  

SO-029 RVT shall enable to warn/support pilot on Controlled Flight Towards Terrain situations 

SO-030 RVT shall enable to establish/maintain sufficient wake turbulence spacing between 
landing/departing aircraft 

SO-031 RVT shall enable to support taking off and landing operations taking account of weather 
conditions affecting arriving / departing aircraft (applying corresponding procedures and informing 
pilots as necessary)  

SO-032 RVT shall enable to support landing and taking off aircraft taking account of runway surface 
conditions and potential foreign objects debris - FOD (applying corresponding procedures and 
informing pilots as necessary)  

SO-033 RVT shall enable to support landing aircraft on final approach (providing relevant information 
and instructions as necessary)  

SO-034 RVT shall enable to provide “navigation” support to aircraft during landing operations (using 
available non-visual navigation aids as necessary)  

SO-035 RVT shall enable the detection of potential intrusions inside landing-aid protection area 

SO-036 RVT shall enable to assess the operational environmental conditions on the corresponding 
aerodrome in order to provide appropriate remote ATC service (for example “visualisation” related 
conditions: daylight, dawn, darkness, dusk, CAVOK and low visual conditions)  

SO-037 RVT shall enable the provision of appropriate ATC services in the several operational 
environmental conditions (e.g. low visual procedures in low visual conditions)  

SO-038 RVT shall enable the provision of seamless ATC service to airspace users in the several 
operational environment conditions (e.g. daylight, dawn, darkness, dusk, CAVOK and low visual 
conditions) 

ATFCM tasks at RTC level  

SO-039 RTC shall enable (pre-tactical and tactical) management of ATC resources in terms of 
staffing for each RVT position taking account for weather conditions, traffic overload/peaks and 
unexpected events. 

Initiation of the ATC service provision from a RVT position 

SO-040 Prior to remotely providing ATC services, RVT capabilities shall be assessed / verified 

SO-041 Airspace users, relevant ATS units (e.g. those in charge of adjacent sectors) and respective 
airport services units shall be aware / notified when the ATC service is starting to be provided 
(planned schedules and/or exceptional provision of the ATC service). 

Termination of the ATC service provision  from a RVT position 

SO-042 Remote provision of ATC service shall appropriately (safely) be stopped for planned  
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aircraft on the vicinity of the aerodrome shall be no more than 1e-6 per flight.hour  

SO-109 The likelihood that Remote ATC does not detect in time restricted area infringements shall be 
no more than 1e-4 per flight.hour  

SO-110 The likelihood that Remote ATC fails to provide appropriate instruction to solve conflict 
between traffic on the vicinity of the aerodrome shall be no more than 1e-6 per flight.hour  

SO-111 The likelihood that Remote ATC fails to provide appropriate instruction to solve airspace 
infringement shall be no more than 1e-4 per flight.hour  

SO-112 The likelihood that Remote ATC fails to provide appropriate information to departing aircraft 
during the start-up shall be no more than 1e-1 per movement  

SO-113 The likelihood that Remote ATC fails to enable push-back/towing operations to appropriate 
aircraft shall be no more than 1e-1 per movement  

SO-114 The likelihood that Remote ATC provides inadequate taxi instruction to aircraft on the 
manoeuvring area shall be no more than 1e-2 per movement  

SO-115 The likelihood that Remote ATC provides inadequate taxi instruction to vehicle in the 
manoeuvring area shall be no more than 1e-2 per movement  

SO-116 The likelihood that Remote ATC does not remotely detect in time conflicts on the 
manoeuvring area shall be no more than 1e-3 per movement  

SO-117 The likelihood that Remote ATC fails to provide appropriate instruction to solve conflicts on 
the manoeuvring area shall be no more than 1e-3 per movement  

SO-118 The likelihood that Remote ATC fails to provide (appropriate) navigation support to AC and 
vehicle on the manoeuvring area shall be no more than 1e-1 per movement  

SO-119 The likelihood that Remote ATC incorrectly manage runway entry for a departure aircraft 
(occupied runway) shall be no more than 1e-6 per movement  

SO-120 The likelihood that Remote ATC incorrectly manage runway exit for a landing aircraft shall be 
no more than 1e-6 per movement  

SO-121 The likelihood that Remote ATC incorrectly manage runway crossing (occupied runway) for a 
vehicle or an aircraft shall be no more than 1e-6 per movement  

SO-122 The likelihood that Remote ATC fails to properly support departing and landing aircraft (wrt 
visual-aids) shall be no more than 1e-6 per movement  

SO-123 The likelihood that Remote ATC incorrectly manage vehicle related tasks on the runway shall 
be no more than 1e-6 per movement  

SO-124 The likelihood that Remote ATC incorrectly manage aircraft take-off (occupied runway) shall 
be no more than 1e-6 per movement  

SO-125 The likelihood that Remote ATC incorrectly manage aircraft landing (occupied runway) shall 
be no more than 1e-6 per movement  

SO-126 The likelihood that Remote ATC fails to detect in time runway incursions shall be no more 
than 1e-5 per movement  

SO-127 The likelihood that Remote ATC fails to provide appropriate instruction to solve runway 
incursion and prevent potential collision on the runway shall be no more than 1e-5 per movement  

SO-128 The likelihood that Remote ATC fails to detect in time a flight towards terrain shall be no 
more than 1e-7 per movement  

SO-129 The likelihood that Remote ATC fails to provide appropriate support to pilot on a CFIT 
situation shall be no more than 1e-7 per movement  

SO-130 The likelihood that Remote ATC fails to establish sufficient wake turbulence spacing between 
landing/departing aircraft shall be no more than 1e-5 per movement  



Project Number 06.08.04 
D108 - Single Remote Tower - Safety Assessment Report  Edition: 00.02.01 

 76 of 149 
©SESAR JOINT UNDERTAKING, 2016. Created by DFS 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 

 

SO-131 The likelihood that Remote ATC fails to properly support landing / taking off operations with 
respect to weather conditions shall be no more than in current operations  

SO-132 The likelihood that Remote ATC fails to properly support landing / taking off operations with 
respect to runway conditions and potential foreign objective debris shall be no more than in current 
operations2 

SO-133 The likelihood that Remote ATC fails to properly support departing and arriving AC on the 
runway with respect to non-visual aids shall be no more than in current operations2 

SO-134 The likelihood that Remote ATC fails to detect in time an intrusion inside landing-air 
protection area shall be no more than in current operations2 

Table 22: Consolidated list of Integrity Safety Objectives 
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Appendix D Safety Workshop on Single Remote Tower  
The information provided in this appendix is part of the results from the Safety Workshop held in 
Malmö on the 31rst of January and the 1rst of February 2012 [5]. 

The following items were addressed during this workshop:  

• Item 1 – Weather related aspects 
• Item 2 – Visual separation aspects 
• Item 3 – Visual reproduction failure aspects 
• Item 4 – Air-Ground communication failure aspects 
• Item 5 – Abnormal conditions aspects 
• Item 6 – Hazards and Human Errors aspects 
• Item 7 – AFIS service versus ATC service 
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aircraft on apron or TWY 

Hp#8 Bird close to/in path of aircraft or 
animal on the runway 

Hp#12 Runway undershoot 

SO.AFIS-08 : RVT shall enable the provision of start-up 
instructions to departing traffic Hp#2 Situation leading to collision with 

and obstacle, ground vehicle, another 
aircraft on apron or TWY 

SO.AFIS-09 : RVT shall enable the provision to 
meteorological information to departing and arriving traffic Hp#7 Situation leading to Controlled 

Flight Into Terrain 

Hp#9 Adverse weather conditions like 
violent winds or severe crosswind 

Hp#10 Snow/slush on the runway 

SO.AFIS-10 : RVT shall enable the usage of visual signals 
to indicate to traffic that airport is not safe Hp#9 Adverse weather conditions like 

violent winds or severe crosswind 

Hp#10 Snow/slush on the runway 

Hp#16 Foreign Object Debris within 
the Runway protected area 

Hp#18 Loss/interruption of ATC 
services 

SO.AFIS-11 : RVT shall enable coordinating with ATC for 
arriving traffic Hp#1 Situation in which AC trajectories 

can leading to mid-air collision 

SO.AFIS-12 : RVT shall enable coordinating with ATC for 
departing traffic Hp#1 Situation in which AC trajectories 

can leading to mid-air collision 

SO.AFIS-13 : RVT shall enable the provision of information 
on local traffic to assist taxiing operations Hp#2 Situation leading to collision with 

and obstacle, ground vehicle, another 
aircraft on apron or TWY 

SO.AFIS-14 : RVT shall enable to provide authorisation to 
persons/vehicles  to entry to the manoeuvring area Hp#2 Situation leading to collision with 

and obstacle, ground vehicle, another 
aircraft on apron or TWY 

Hp#3 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on RWY 

SO.AFIS-15 : RVT shall enable the provision of light signals 
to ground vehicles and personnel on the manoeuvring 
area (when adequate or in case of radio-communication 
failure) 

Hp#2 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on apron or TWY 

Hp#3 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on RWY 

SO.AFIS-16 : RVT shall enable the provision of relevant 
information on local traffic and airport conditions to assist 
the flight crew to decide when to take-off 

Hp#8 Bird close to/in path of aircraft or 
animal on the runway 

Hp#9 Adverse weather conditions like 
violent winds or severe crosswind 
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Hp#10 Snow/slush on the runway 

Hp#11 Low runway surface friction 

Hp#13 Aircraft using a closed taxiway 

Hp#14 Aircraft landing in/taking off 
from a wrong/closed runway 

Hp#16 Foreign Object Debris within 
the Runway protected area 

SO.AFIS-17 : RVT shall enable the provision of relevant 
information on local traffic and airport conditions to assist 
the flight crew in deciding whether to land or go-around. 

Hp#5 Missed approach 

Hp#12 Runway undershoot 

SO.AFIS-18 : RVT shall enable to be aware of a runway 
incursion or the existence of any obstruction (including 
animals) on or in close proximity to the take-off/landing 
area 

Hp#3 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on RWY 

Hp#8 Bird close to/in path of aircraft or 
animal on the runway 

Hp#15 Another aircraft or vehicle 
inside landing-aid protection area 
during CATII/III instrument approach 

SO.AFIS-19 : RVT shall enable to operate aeronautical 
ground lights 
 manoeuvring lighting 
 Taxiway area lighting 

Hp#3 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on RWY 

Hp#2 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on apron or TWY 

SO.AFIS-20 : RVT shall enable to monitor visual aids status Hp#2 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on apron or TWY 

Hp#3 Situation leading to collision with 
and obstacle, ground vehicle, another 
aircraft on RWY 

Hp#13 Aircraft using a closed taxiway 

Hp#14 Aircraft landing in/taking off 
from a wrong/closed runway 

 

Results from VP-058 show that Remote Tower system enables the remote provision of AFIS in the 
normal operational environment conditions. 

 

 
 

This appendix also aims at providing an initial insight on how the results obtained from the 
assessment of Remote Tower for the ATC service also would allow to satisfy the corresponding 
operational requirements for the provision of AFIS. Nevertheless the assessment for AFIS is to be 
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SO.AFIS-18 : RVT shall enable to be aware of a runway 
incursion or the existence of any obstruction (including 
animals) on or in close proximity to the take-off/landing 
area  

SR-08 SR-10 SR-16 SR-18 SR-19 SR-
20  

SO.AFIS-19 : RVT shall enable to operate aeronautical 
ground lights  SR-21 

SO.AFIS-20 : RVT shall enable to monitor visual aids 
status SR-21 
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Appendix F Safety related validation results from ATC 
trial  

“6.9.3_Results from Safety Questionnaire_Trial 2_20120831.doc” 

 

 
 

The complete set of results from all the trials is provided in the P06.09.03 Validation Report [15] and 
P06.08.04 Validation Report [18]. 
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if the landing gear seems to be down 

4. Informs the flight 
crew that gear 
seems to be down 
using a zoom view 
to focus on the 
aircraft. 

Acknowledges response and decide to land SR-07 SR-26 SR-19 

5. Informs emergency 
unit and initiates 
emergency 
procedures to be 
followed 

 SR-12 SR-26 

6. Monitors the 
aircraft’s final 
approach and 
landing to ensure 
safety and 
intervenes if 
required. 

Proceeds with the approach and lands the 
aircraft.   SR-26 SR-16 SR-18 

SR-20  AO-02 

7. Flow continues from 
4 in UC-1a 
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Appendix H Causal analysis for identified hazards  
This appendix provides the several causes for each of the identified hazards in section 2. 

H.1 Causal analysis for SO-101 
The likelihood that Remote ATC incorrectly coordinates with other ATSU with respect to inbound / 
outbound traffic shall be no more than 1e-5 per controlled hour 

FDPS-001 Inappropriate information is provided by the Flight Data 
Processing System [1e-4fh] 

Flight Plan 
system 

G-GCOM-001 G-G communication failure or degradation [1e-4fh]. G-G Comm 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4fh] 

Surveillance 
data 

 

ATCO-008 ATCO incorrectly coordinates with other ATSU for 
inbound/outbound traffic transfer [1e-3fh] 

ATCO 

POT.CONFLICT-
AIR 

Probability of an aircraft in the proximity potentially creating a 
conflict [1e-2] 

EXT 

OATSUS-001 Incorrect information is provided by other ATS unit system 
concerning inbound traffic [1e-4fh] 

Other ATSU 
unit 

H.2 Causal analysis for SO-102 
The likelihood that Remote ATC incorrectly manages the entry of a flight intro traffic circuit shall be no 
more than 1e-5 per controlled hour 

POT.CONFLICT-
AIR 

Probability of an aircraft in the proximity potentially creating a 
conflict [1e-2] 

EXT 

ATCO-013 ATCO fails to identify and aircraft near the traffic circuit [1e-3/fh] ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

ATCO-002 ATCO fails to provide appropriate instruction for AC to entry into 
traffic circuit [1e-3/fh] 

ATCO 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

H.3 Causal analysis for SO-103 
The likelihood that Remote ATC incorrectly manages arriving aircraft shall be no more than 1e-5 per 
controlled hour 
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POT.CONFLICT-
AIR 

Probability of an aircraft in the proximity potentially creating a 
conflict [1e-2] 

EXT 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

MET-001 Incorrect MET/Weather information [1e-4/fh] Local MET 
system 

FDPS-001 Inappropriate information is provided by the Flight Data 
Processing System [1e-4/fh] 

Flight Plan 
system 

AID-002 Incorrect arriving procedures are available or are not provided to 
the controller [1e-3/fh] 

AI data 
system 

ATCO-001 ATCO fails to manage arriving traffic in the vicinity of the 
aerodrome [1e-3/fh] 

ATCO 

H.4 Causal analysis for SO-104 
The likelihood that Remote ATC incorrectly manages departing aircraft shall be no more than 1e-5 per 
controlled hour 

POT.CONFLICT-
AIR 

Probability of an aircraft in the proximity potentially creating a 
conflict [1e-2] 

EXT 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

ATCO-038 ATCO fails to manage departing traffic in the vicinity of the 
aerodrome [1e-3/fh] 

ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

MET-001 Incorrect MET/Weather information [1e-4/fh] Local MET 
system 

FDPS-001 Inappropriate information is provided by the Flight Data 
Processing System [1e-4/fh] 

Flight Plan 
system 

AID-002 Incorrect arriving/departing procedures are available or are not 
provided to the controller [1e-3/fh] 

AI data 
system 
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H.5 Causal analysis for SO-105 
The likelihood that Remote ATC fails to provide appropriate separation to traffic in the vicinity of the 
aerodrome shall be no more than 1e-5 per controlled hour 

POT.CONFLICT-
AIR 

Probability of an aircraft in the proximity potentially creating a 
conflict [1e-2] 

EXT 

ATCO-003 ATCO fails to apply appropriate separation between aircraft on 
the vicinity of the aerodrome[1e-3/fh] 

ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

H.6 Causal analysis for SO-106 
The likelihood that Remote ATC fails to provide appropriate separation of traffic with respect to 
restricted areas shall be no more than 1e-4 per controlled hour 

ATCO-014 ATCO fails to appropriately separate aircraft from restricted 
areas on the vicinity of the aerodrome [1e-4fh]  

ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

AID-001 Information concerning restricted areas use is incorrect or 
missing [1e-4/fh] 

AI data 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

SURV-002 Inappropriate Surveillance information concerning restricted 
areas in the vicinity of the aerodrome [1e-4/fh] 

Surveillance 
data 

ATCO-011 Incorrect coordination with adjacent unit (civil or military) 
responsible of the corresponding restricted area [1e-4/fh] 

ATCO 

H.7 Causal analysis for SO-107 
The likelihood that Remote ATC incorrectly manage missed approach situation shall be no more than 
1e-5 per controlled hour 

 

POT.CONFLICT-
AIR 

Probability of an aircraft in the proximity potentially creating a 
conflict [1e-2] 

EXT 
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ATCO-006 ATCO fails to manage go-around situations [1e-3/fh] ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

H.8 Causal analysis for SO-108 
The likelihood that Remote ATC does not detect in time conflicts / potential collision between aircraft 
on the vicinity of the aerodrome shall be no more than 1e-5 per controlled hour 

CONFLICT-AIR Conflict in the vicinity of the aerodrome [1e-3] EXT 

ATCO-004 ATCO fails to detect in time conflicts and potential collisions on 
the vicinity of the aerodrome [1e-3/fh] 

ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

H.9 Causal analysis for SO-109 
The likelihood that Remote ATC does not detect in time restricted area infringements shall be no 
more than 1e-4 per controlled hour 

AIRSPACE-INF Airspace infringement in the vicinity of the aerodrome [1e-2] EXT 

ATCO-009 ATCO fails to detect in time restricted area infringement [1e-2/fh] ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

SURV-003 Lack of surveillance for traffic on the vicinity of the aerodrome 
[1e-4/fh] 

Surveillance 
data 

VRS-001 Loss of information on the vicinity of the aerodrome provided by 
VRS [1e-4/fh] 

Visualisation 
system 

AID-001 Information concerning restricted areas use is incorrect or 
missing [1e-4/fh] 

AI data 
system 
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H.10 Causal analysis for SO-110 
The likelihood that Remote ATC fails to provide appropriate instruction to solve conflict between traffic 
on the vicinity of the aerodrome shall be no more than 1e-5 per controlled hour 

CONFLICT-AIR Conflict in the vicinity of the aerodrome [1e-3] EXT 

ATCO-005 ATCO fails to provide appropriate instruction to solve conflict on 
the aerodrome vicinity [1e-3/fh] 

ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

H.11 Causal analysis for SO-111 
The likelihood that Remote ATC fails to provide appropriate instruction to solve airspace infringement 
shall be no more than 1e-4 per controlled hour 

AIRSPACE-INF Airspace infringement in the vicinity of the aerodrome [1e-2] EXT 

ATCO-007 ATCO fails to provide appropriate instruction to solve airspace 
infringement [1e-2/fh] 

ATCO 

SURV-001 (In case this function is available) Inappropriate Surveillance 
information concerning AC ID and position in the vicinity of the 
aerodrome [1e-4/fh] 

Surveillance 
data 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/fh] 

Visualisation 
system 

AID-001 Information concerning restricted areas use is incorrect or 
missing [1e-4/fh] 

AI data 
system 

ATCO-011 Incorrect coordination with adjacent unit (civil or military) 
responsible of the corresponding restricted area [1e-4/fh] 

ATCO 

A-GCOM-001 A-G communication failure or degradation [1e-4/fh] A-G Comm 

H.12Causal analysis for SO-112 
The likelihood that Remote ATC fails to provide appropriate information to departing aircraft during the 
start-up shall be no more than 1e-1 per controlled flight 

ATCO-010 ATCO identifies an incorrect departing AC for initiating the 
remote ATC service [1e-3/mov] 

ATCO 

FDPS-001 Inappropriate information is provided by the Flight Data 
Processing System [1e-4/mov] 

Flight Plan 
system 
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VRS-005 Inappropriate information on APRON area is provided on VRS 
using binoculars-like function [1e-4/mov] 

Visualisation 
system 

ATCO-039 ATCO incorrectly provides information to departing aircraft during 
the start-up [1e-1/mov] 

ATCO 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

MET-001 Incorrect MET/Weather information [1e-4/mov] Local MET 
system 

H.13 Causal analysis for SO-113 
The likelihood that Remote ATC fails to enable push-back/towing operations to appropriate aircraft 
shall be no more than 1e-1 per controlled flight 

ATCO-010 ATCO identifies an incorrect departing AC for initiating the 
remote ATC service [1e-2/mov] 

ATCO 

FDPS-001 Inappropriate information is provided by the Flight Data 
Processing System [1e-4/h/mov] 

Flight Plan 
system 

VRS-005 Inappropriate information on APRON area is provided on VRS 
using binoculars-like function [1e-4/mov] 

Visualisation 
system 

ATCO-040 ATCO incorrectly coordinated with airport personnel in charge of 
the apron for push-back/towing procedures [1e-2/mov] 

ATCO 

S-GCOM-002 Failure or degradation of the S-G communication with personnel 
in charge of the apron [1e-4/mov] 

Surf-G 
Comm 

H.14 Causal analysis for SO-114 
The likelihood that Remote ATC provides inadequate route instruction to aircraft on the manoeuvring 
area shall be no more than 1e-2 per controlled flight 

POT.CONFLICT-
TWY 

Probability of an aircraft/vehicle/obstacle in the proximity 
potentially creating a conflict [1e-1] 

EXT 

ATCO-016 ATCO identifies incorrect aircraft on the manoeuvring area 
(taxiways) [1e-2/mov] 

ATCO 

ATCO-015 ATCO fails to provide appropriate route instruction to aircraft on 
the manoeuvring area [1e-2/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.15 Causal analysis for SO-115 
The likelihood that Remote ATC provides inadequate route instruction to vehicle in the manoeuvring 
area shall be no more than 1e-2 per controlled flight 
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POT.CONFLICT-
TWY 

Probability of an aircraft/vehicle/obstacle in the proximity 
potentially creating a conflict [1e-1] 

EXT 

ATCO-017 ATCO identifies incorrect vehicle on the manoeuvring area 
(taxiway) [1e-3/mov] 

ATCO 

ATCO-018 ATCO provides inappropriate route instruction to vehicle on the 
manoeuvring area (taxiway) [1e-3/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 

H.16 Causal analysis for SO-116 
The likelihood that Remote ATC does not remotely detect in time conflicts on the manoeuvring area 
shall be no more than 1e-3 per controlled flight 

CONFLICT-
SURF 

Conflict on the manoeuvring area of the aerodrome [1e-2] EXT 

ATCO-019 ATCO fails to detect in time conflict on the manoeuvring area 
[1e-1/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-009 Loss of information on manoeuvring area on the VRS [1e-4/mov] Visualisation 
system 

H.17 Causal analysis for SO-117 
The likelihood that Remote ATC fails to provide appropriate instruction to solve conflicts on the 
manoeuvring area shall be no more than 1e-3 per controlled flight 

CONFLICT-
SURF 

Conflict on the manoeuvring area of the aerodrome [1e-2] EXT 

ATCO-020 ATCO fails to provide appropriate instruction to solve conflicts on 
the manoeuvring area [1e-1/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 
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H.18 Causal analysis for SO-118 
The likelihood that Remote ATC fails to provide (appropriate) navigation support to AC and vehicle on 
the manoeuvring area shall be no more than 1e-1 per controlled flight 

ATCO-021 ATCO fails to provide appropriate navigation support to AC and 
vehicle on the taxiway using Visual Navigation Aids [1e-1/mov] 

ATCO 

VNAM-001 Loss or dysfunction of Visual Navigation Aids system on the 
manoeuvring area [1e-4/mov] 

Visual 
Navigation 
Aids system 

H.19 Causal analysis for SO-119 
The likelihood that Remote ATC incorrectly manages runway entry for a departure aircraft (occupied 
runway) shall be no more than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-024 ATCO fails to correctly identify next aircraft in the departing 
sequence [1e-4/mov] 

ATCO 

ATCO-022 ATCO allows aircraft to line-up in a runway already being used 
[1e-4/mov] 

ATCO 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

H.20 Causal analysis for SO-120 
The likelihood that Remote ATC incorrectly manage runway exit for a landing aircraft shall be no more 
than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-023 Remote ATCO fails to provide appropriate runway exit instruction 
to landing aircraft [1e-4/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 
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H.21 Causal analysis for SO-121 
The likelihood that Remote ATC incorrectly manage runway crossing (occupied runway) for a vehicle 
or an aircraft shall be no more than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-025 ATCO identifies an incorrect aircraft or vehicle for crossing the 
runway [1e-4/mov] 

ATCO 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 

H.22 Causal analysis for SO-122 
The likelihood that Remote ATC fails to properly support departing and landing aircraft (wrt visual-
aids) shall be no more than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-026 ATCO fails to provide appropriate navigation support to 
departing/arriving AC on the runway using Visual Navigation Aids 
[1e-4/mov] 

ATCO 

VNAM-001 Loss or dysfunction of Visual Navigation Aids system on the 
manoeuvring area [1e-4/mov] 

Visual 
Navigation 
Aids system 

H.23 Causal analysis for SO-123 
The likelihood that Remote ATC incorrectly manages vehicle related tasks on the runway shall be no 
more than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-031 ATCO allows vehicle to enter/operate in a runway which is being 
used [1e-4/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 
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VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 

H.24 Causal analysis for SO-124 
The likelihood that Remote ATC incorrectly manages aircraft take-off (occupied runway) shall be no 
more than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-027 ATCO provides take-off clearance for departing AC in a runway 
already being used [1e-4/mov] 

ATCO 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.25 Causal analysis for SO-125 
The likelihood that Remote ATC incorrectly manages aircraft landing (occupied runway) shall be no 
more than 1e-6 per controlled flight 

POT.CONFLICT-
RWY 

Probability of an aircraft/vehicle/obstacle on (or close to) the 
runway potentially creating a conflict [1e-2] 

EXT 

ATCO-028 ATCO provide landing clearance for a runway already being 
used [1e-4/mov] 

ATCO 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.26 Causal analysis for SO-126 
The likelihood that Remote ATC fails to detect in time runway incursions shall be no more than 1e-5 
per controlled flight 

RWY-INC Potential runway incursion (aircraft / vehicle / animal / person) 
[1e-1] 

EXT 

ATCO-029 ATCO fails to detect in time a runway incursion [1e-4/mov] ATCO 
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VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-009 Loss of information on manoeuvring area on the VRS [1e-4/mov] Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

VRS-012 Loss of information on final approach on the VRS [1e-4/mov] Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.27 Causal analysis for SO-127 
The likelihood that Remote ATC fails to provide appropriate instruction to solve runway incursion and 
prevent potential collision on the runway shall be no more than 1e-5 per controlled flight 

RWY-INC Potential runway incursion (aircraft / vehicle / animal / person) 
[1e-1] 

EXT 

ATCO-032 ATCO fails to provide appropriate instruction to solve runway 
incursion and prevent potential collision [1e-4/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 

H.28 Causal analysis for SO-128 
The likelihood that Remote ATC fails to detect in time a flight towards terrain shall be no more than 
1e-7 per controlled flight 

POT.CONFLICT-
TERR 

Probability of a controlled aircraft flying towards terrain [1e-4] EXT 

ATCO-033 ATCO fails to detect in time a flight towards terrain [1e-3/mov] ATCO 

VRS-001 Loss of information on the vicinity of the aerodrome provided by 
VRS [1e-4/mov] 

Visualisation 
system 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/mov] 

Visualisation 
system 
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VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

VRS-012 Loss of information on final approach on the VRS [1e-4/mov] Visualisation 
system 

SURV-001 Inappropriate Surveillance information concerning AC ID and 
position in the vicinity of the aerodrome [1e-4/mov] 

Surveillance 
data 

SURV-003 Lack of surveillance for traffic on the vicinity of the aerodrome 
[1e-4/mov] 

Surveillance 
data 

H.29 Causal analysis for SO-129 
The likelihood that Remote ATC fails to provide appropriate support to pilot on a CFIT situation shall 
be no more than 1e-7 per controlled flight 

POT.CONFLICT-
TERR 

Probability of a controlled aircraft flying towards terrain [1e-4] EXT 

ATCO-034 ATCO fails to provide appropriate instructions and information for 
solving CFTT situation [1e-3/mov] 

ATCO 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/mov] 

Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

SURV-001 Inappropriate Surveillance information concerning AC ID and 
position in the vicinity of the aerodrome [1e-4/mov] 

Surveillance 
data 

SURV-003 Lack of surveillance for traffic on the vicinity of the aerodrome 
[1e-4/mov] 

Surveillance 
data 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.30 Causal analysis for SO-130 
The likelihood that Remote ATC fails to establish sufficient wake turbulence spacing between 
landing/departing aircraft shall be no more than 1e-5 per controlled flight 

CLOSE TRAFFIC 
AIR 

Probability of needing to apply wake turbulence spacing between 
aircraft [1e-2] 

EXT 

ATCO-035 ATCO fails to create sufficient WT spacing between 
landing/departing aircraft [1e-3/mov] 

ATCO 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

SURV-001 Inappropriate Surveillance information concerning AC ID and 
position in the vicinity of the aerodrome [1e-4/mov] 

Surveillance 
data 
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FDPS-001 Inappropriate information is provided by the Flight Data 
Processing System [1e-4/mov] 

Flight Plan 
system 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.31 Causal analysis for SO-131 
The likelihood that Remote ATC fails to properly support landing /taking off operations with respect to 
weather conditions shall be no more than in current operations 

ATCO-036 ATCO fails to appropriately assess weather conditions [1e-
3/mov] 

ATCO 

VRS-003 Inappropriate information provided in the VSR for aircraft on the 
vicinity of the aerodrome [1e-4/mov] 

Visualisation 
system 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

VRS-010 Inappropriate information on final approach area is provided on 
VRS [1e-4/mov] 

Visualisation 
system 

MET-001 Incorrect MET/Weather information [1e-4/mov] Local MET 
system 

ATCO-041 ATCO fails to appropriately provide weather related information 
to pilot for supporting landing/departing operations [1e-3/mov] 

ATCO 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

H.32 Causal analysis for SO-132 
The likelihood that Remote ATC fails to properly support landing /taking off operations with respect to 
runway conditions and potential foreign objective debris shall be no more than in current operations 

ATCO-037 ATCO fails to visually assess runway surface conditions [1e-
3/mov] 

ATCO 

APERS-001 Airport personnel provides incorrect information on runway 
surface [1e-4/mov] 

Airport 
Personnel 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
system 

S-GCOM-003 Failure or degradation of voice communication with personnel 
responsible of RWY inspections [1e-4/mov] 

Surf-G 
Comm 

H.33 Causal analysis for SO-133 
The likelihood that Remote ATC fails to properly support departing and arriving AC on the runway with 
respect to non-visual aids shall be no more than in current operations 

ATCO-042 ATCO fails to provide appropriate navigation support to landing 
AC on the runway using Non Visual Navigation Aids [1e-4/mov] 

ATCO 
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NVNAM-001 Loss or dysfunction of Non Visual Navigation Aids system on the 
manoeuvring area [1e-4/mov] 

Non Visual 
Navigation 
Aids System 

H.34 Causal analysis for SO-134 
The likelihood that Remote ATC fails to detect in time an intrusion inside landing-air protection area 
shall be no more than in current operations  

AC LANDING Probability of an aircraft landing [1e-1] EXT 

ATCO-043 ATCO fails to detect an intrusion inside landing-air protection 
area [1e-3/mov] 

ATCO 

VRS-007 Inappropriate information on manoeuvring area (taxiways) is 
provided on VRS [1e-4/mov] 

Visualisation 
System 

VRS-008 Inappropriate information on manoeuvring area (runway) is 
provided on VRS [1e-4/mov] 

Visualisation 
System 

A-GCOM-001 A-G communication failure or degradation [1e-4/mov] A-G Comm 

S-GCOM-001 Failure or degradation of voice communication with vehicles on 
the manoeuvring area [1e-4/mov] 

Surf-G 
Comm 





















Project ID 06.08.04 
D108 - Single Remote Tower - Safety Assessment Report  Edition: 00.02.01 

 
©SESAR JOINT UNDERTAKING, 2016. Created by DFS 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 

 

ATCO-033 ATCO fails to detect in time a flight towards 
terrain [1e-3/mov] CFIT-SC2b 1e-4 

ATCO-034 ATCO fails to provide appropriate instructions 
and information for solving CFTT situation [1e-
3/mov] 

CFIT-SC2b 1e-4 

ATCO-035 ATCO fails to create sufficient WT spacing 
between landing/departing aircraft [1e-3/mov] Wake-SC3 1e-2 

Contribution to Runway Conflict 

ATCO-023 Remote ATCO fails to provide appropriate 
runway exit instruction to landing aircraft [1e-
4/mov] 

RInc-SC3 5e-2 

ATCO-025 ATCO identifies an incorrect aircraft or vehicle for 
crossing the runway [1e-4/mov] RInc-SC3 5e-2 

ATCO-024 ATCO fails to correctly identify next aircraft in the 
departing sequence [1e-4/mov] RInc-SC3 4e-2 

ATCO-022 ATCO allows aircraft to line-up in a runway 
already being used [1e-4/mov] RInc-SC3 4e-2 

ATCO-027 ATCO provides take-off clearance for departing 
AC in a runway already being used [1e-4/mov] RInc-SC3 4e-2 

ATCO-028 ATCO provide landing clearance for a runway 
already being used [1e-4/mov] RInc-SC3 4e-2 

ATCO-026 ATCO fails to provide appropriate navigation 
support to departing/arriving AC on the runway 
using Visual Navigation Aids [1e-4/mov] 

RInc-SC3 2e-2 

ATCO-031 ATCO allows vehicle to enter/operate in a runway 
which is being used [1e-4/mov] RInc-SC3 1e-2 

Contribution to Runway Incursion 

ATCO-029 ATCO fails to detect in time a runway incursion 
[1e-4/mov] RInc-SC4 6e-1 

ATCO-032 ATCO fails to provide appropriate instruction to 
solve runway incursion and prevent potential 
collision [1e-4/mov] 

RInc-SC4 5e-1 

Contribution to Taxiway Conflict 

ATCO-019 ATCO fails to detect in time conflict on the 
manoeuvring area [1e-1/mov] TInc-SC3 1e-2 

ATCO-020 ATCO fails to provide appropriate instruction to 
solve conflicts on the manoeuvring area [1e-
1/mov] 

TInc-SC3 1e-2 

Contribution to Taxiway potential Conflict 



Project ID 06.08.04 
D108 - Single Remote Tower - Safety Assessment Report  Edition: 00.02.01 

 
©SESAR JOINT UNDERTAKING, 2016. Created by DFS 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 

 

ATCO-016 ATCO identifies incorrect aircraft on the 
manoeuvring area (taxiways) [1e-2/mov] TInc-SC4 2e-1 

ATCO-015 ATCO fails to provide appropriate route 
instruction to aircraft on the manoeuvring area 
[1e-2/mov] 

TInc-SC4 2e-1 

ATCO-017 ATCO identifies incorrect vehicle on the 
manoeuvring area (taxiway) [1e-3] TInc-SC4 2e-1 

ATCO-018 ATCO provides inappropriate route instruction to 
vehicle on the manoeuvring area (taxiway) [1e-
3/mov] 

TInc-SC4 2e-1 

Contribution to inducing taxiway hazardous situations 

ATCO-010 ATCO identifies an incorrect departing AC for 
initiating the remote ATC service [1e-2/mov] TInc-SC5 1 

ATCO-039 ATCO incorrectly provides information to 
departing aircraft during the start-up [1e-1/mov] TInc-SC5 1 

ATCO-040 ATCO incorrectly coordinated with airport 
personnel in charge of the apron for push-
back/towing procedures [1e-2] 

TInc-SC5 1 

ATCO-021 ATCO fails to provide appropriate navigation 
support to AC and vehicle on the taxiway using 
Visual Navigation Aids [1e-1/mov] 

TInc-SC5 1 

Contribution to landing related accidents / incidents 

ATCO-036 ATCO fails to appropriately assess weather 
conditions [1e-3/mov] 

No severity 
assigned 

 
1 

ATCO-041 ATCO fails to appropriately provide weather 
related information to pilot for supporting 
landing/departing operations [1e-3/mov] 

No severity 
assigned 

 
1 

ATCO-037 ATCO fails to visually assess runway surface 
conditions [1e-3/mov] 

No severity 
assigned 

 
1 

ATCO-042 ATCO fails to provide appropriate navigation 
support to landing AC on the runway using Non 
Visual Navigation Aids [1e-4/mov] 

No severity 
assigned 

 
1 

ATCO-043 ATCO fails to detect an intrusion inside landing-
air protection area [1e-3/mov] 

No severity 
assigned 

 

1e-2 
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