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Notice 

 

This report is a technical document that reflects the point of view of the Civil Aviation 

Accident and Incident Investigation Commission regarding the circumstances of the 

accident that is the object of the investigation, its probable causes, and its 

consequences. 

In accordance with the provisions of Article 5.4.1 of Annex 13 of the International Civil 

Aviation Convention, Article 5.6 of Regulation (EU) No 996/2010 of the European 

Parliament and of the Council of 20 October 2010 and Articles 1 and 21.2 of RD 

389/1998, this investigation is exclusively of a technical nature, and its objective is the 

prevention of future aviation accidents and incidents by issuing, if necessary, safety 

recommendations to prevent their recurrence. The investigation is not intended to 

attribute any blame or liability, nor to prejudge any decisions that may be taken by the 

judicial authorities. Therefore, and according to the laws specified above, the 

investigation was carried out using procedures not necessarily subject to the guarantees 

and rights by which evidence should be governed in a judicial process. 

As a result, the use of this report for any purpose other than the prevention of future 

accidents may lead to erroneous conclusions or interpretations. 

This report was originally issued in Spanish. This English translation is provided for 

information purposes only. 
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ABBREVIATIONS  

° Degrees 

A/C Aircraft 

AOC Air operator certificate 

ATC Air traffic control 

ATPL Airline transport pilot license 

ATS Air traffic service   

CPL(A) Commercial pilot license 

FL Flight level 

ft Feet 

ft/min Feet per minute 

GPS Global positioning system   

h Hours 

HDG Heading 

IAF Initial approach fix 

IFR Instrument flight rules 

kg Kilograms 

LAD Azimuth line - distance. 

LEIB Ibiza Airport 

LEPA Palma de Mallorca Airport 

MHz Megahertz 

MTCD Medium-term conflict alert 

ND Navigation display 

NDB Non-directional radio beacon  

NM Nautical miles  

PAC Conflict alert prediction 

QAR Quick access recorder 
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RA Resolution advisory 

s Seconds 

SACTA Automated air traffic control system 

SERA Standardised European Rules of the Air 

SP/MP Single-pilot/multi-pilot 

STCA Short-term conflict alert 

TA Traffic advisory 

TACC Terminal area control centre 

TCAS Traffic alert and collision avoidance system   

TWR Control tower 

UTC Coordinated universal time 

VAC Conflict alert violation 
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Technical report 

IN-030/2023 

 

Operator:  A/C 1: RYANAIR DESIGNATED ACTIVITY 

COMPANY.  

 A/C 2: HERON Luftfahrt GmbH & Co.HG.   

 

Aircraft:     A/C 1: BOEING 737-8AS, EI-ENM (Ireland).  

A/C 2: CESSNA 525 CITATION JET M2, D-

IPAA (Germany). 

 

Date and time of incident:    10 August 2023, at 08:34 h1. 

   

Site of accident:  In the vicinity of the Andratx NDB (control 

sector GXX of the Palma terminal control area, 

Balearic Islands, Spain). 

 

Persons on board:    A/C 1: 6 (crew members), 170 (passengers). 

      A/C 2: 2 (crew members), 2 (passengers). 

 

Type of operation:   A/C 1: Commercial air transport – Scheduled – 

International – With passengers. 

A/C 2:  Commercial air transport – Non-

scheduled – Domestic – With passengers.  

 

Phase of flight:     A/C 1: On route - Normal descent. 

      A/C 2: On route - Normal descent. 

 

Flight rules      A/C 1: IFR. 

      A/C 2: IFR. 

 

Date of approval:     27 September 2024. 

 

 
1 Unless otherwise indicated, all times referenced are UTC. The equivalent local time can be calculated by 
adding 2 hours to the UTC. 
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Synopsis 

Summary: 

On Thursday, 10 August 2023, at 08:34 h, a loss of in-flight separation occurred between 

the BOEING 737-8AS aircraft with registration EI-ENM, operated by RYANAIR, and the 

CESSNA 525 CITATION JET M2 with registration D-IPAA, operated by HERON 

LUFTFAHRT (hereinafter HERON) in the GXX en-route control sector of the Palma terminal 

control area. 

Although the two aircraft were flying in the GXX control sector of the Palma terminal control 

area, just minutes before the incident, the HERON aircraft had been transferred to the 

adjacent F1X approach control sector, which meant that, at the time of the incident, the 

crew of the HERON aircraft was in radio contact with the F1X control sector, while the crew 

of the RYANAIR aircraft was in radio contact with the GXX control sector. 

The potential conflict was detected by a third controller, who warned the F1X executive 

controller on an internal line about the potential loss of separation between the two aircraft. 

Despite the instructions given by the F1X executive controller to the HERON aircraft to avert 

the conflict, a loss of in-flight separation between the two aircraft occurred, with the minimum 

distance being 0.9 NM horizontally and 500 ft vertically. 

As a consequence of the in-flight loss of separation, the traffic alert and collision avoidance 

system (TCAS) on the RYANAIR aircraft activated in resolution advisory (RA) mode. 

It is worth noting the existence of a third aircraft, operated by the airline TAP AIR 

PORTUGAL, which, as will be seen throughout the report, indirectly influenced the incident. 

This aircraft was following the same route as the HERON aircraft, in sequence for the 

approach to Palma de Mallorca Airport. 

The investigation has found that the incident was caused because the control services did 

not take effective and timely action to prevent the in-flight loss of separation between the 

conflicting aircraft. 

The following factors are thought to have contributed to the incident: 

- The incorrect analysis of the existing scenario in the GXX sector by the air traffic 

control services when identifying potential conflicts between aircraft and when 

transferring the HERON aircraft to sector F1X. 

- The lack of monitoring the descent rate of the HERON aircraft by the air traffic 

control services, incorrectly assuming that it would set a descent rate in line with 

their expectations.   

- The existing limitations in the software in which ENAIRE has the STCA 

implemented, which prevented the STCA from identifying the potential loss of 

separation between both aircraft earlier. 

 

 No safety recommendations are issued.
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1. THE FACTS OF THE INCIDENT 

1.1. Summary of the incident 

On 10 August 2023, the BOEING 737-8AS aircraft with registration EI-ENM and callsign 

RYR7LP, operated by RYANAIR, took off from Dublin Airport for a flight to Ibiza Airport 

(LEIB), while the CESSNA 525 CITATION JET M2 aircraft with registration D-IPAA and 

callsign HRN124, operated by HERON, took off from Adolfo Suárez Madrid-Barajas Airport 

for a flight to Palma de Mallorca Airport (LEPA). 

During their respective journeys, the two aircraft converged in a volume of airspace 

pertaining to the GXX en-route control sector of the Palma terminal control area:  

- The aircraft operated by RYANAIR was flying southbound from the CORDA 

waypoint, following a radar vector towards the Andratx NDB.  

- The aircraft operated by HERON was flying eastbound from the GODOX 

waypoint, on course for LEPA. 

At 08:27:02 h, the executive controller of the GXX sector instructed the HERON aircraft to 

proceed directly to the Andratx NDB and descend to FL 130. Approximately one and a half 

minutes later, at 08:28:33 h, the aircraft was transferred to the F1X approach control sector 

of the Palma terminal control area. 

At 08:34:09 h, the executive controller of the GXX sector instructed the RYANAIR aircraft 

to descend to FL 150 and proceed directly to the GISLU waypoint. After reading back the 

above instructions, the crew of the RYANAIR aircraft carried them out. 

At 08:34:35 h, a controller from the take-off sector (DEP sector) contacted the F1X executive 

controller by internal line, informing him of the potential conflict between the HERON aircraft 

and RYANAIR's aircraft.  

At around 08:34:48 h in the vicinity of the Andratx NDB vertical, there was a loss of 

separation between the two aircraft, which could not be avoided despite the evasive 

instructions given by the executive controller of the F1X sector to the HERON aircraft after 

being alerted by a controller of the DEP sector and by the short-term conflict alert system 

(STCA).  

The minimum separation between the two aircraft occurred at 08:35:03 h, at which time the 

horizontal separation was 0.9 NM, and the vertical separation was 500 ft. At the same time, 

the crew of the RYANAIR aircraft received a TCAS resolution advisory to descend, which 

was executed by the crew.   

Once the conflict had been resolved, the two aircraft continued their operations and landed 

at their respective destination airports without any damage to persons or property. 

It is worth noting the existence of a third aircraft, operated by the airline TAP AIR 

PORTUGAL (hereinafter, TAP), which, as will be seen throughout the report, indirectly 

influenced the incident. This aircraft was following the same route as the HERON aircraft, 

in sequence for the approach to LEPA. 

The following figure shows the flight paths of the HERON aircraft and the RYANAIR aircraft 

before and moments after the loss of separation: 
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Figure 1: Flight paths of the RYANAIR (green) and HERON (red) aircraft. 

 

1.2. Injuries to persons 

1.2.1. Aircraft BOEING 737-8AS registration EI-ENM. 

 

Injuries Crew Passengers Total in the aircraft Others 

Fatal - - - - 

Serious - - - - 

Minor - - - - 

Unharmed 62 170 176 - 

TOTAL 6 170 176 - 

 
 

 
 

 

 
2 Two flight crew and four cabin crew. 

 

Palma de Mallorca 

Ibiza 

NDB 
ANDRATX 

GODOX 

GISLU 

CORDA 
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1.2.2. Aircraft CESSNA 525 CITATION JET M2, D- IPAA. 

 

Injuries Crew Passengers Total in the aircraft Others 

Fatal - - - - 

Serious - - - - 

Minor - - - - 

Unharmed 2 2 4 - 

TOTAL 2 2 4 - 

 

1.3. Damage to the aircraft 

Neither aircraft suffered damages. 

 

1.4. Other damages 

There were no third-party damages. 

 

1.5. Information about the personnel 

1.5.1. Information about the crew of the BOEING 737-8AS aircraft, registration EI-

ENM, operated by Ryanair. 

- Captain: 

On the day of the incident, the captain was 30 years old. 

He held an ATPL with a B737 300-900 rating valid until 31-03-2024. 

He also held a B737 300-900 instructor rating valid until 28-05-2024. 

Additionally, he had a Class 1 medical certificate valid until 10-03-2024.   

In terms of flight experience, on the day of the incident he had accumulated 

4700 flight hours, 4400 of which were in type. 

- First officer: 

On the day of the incident, the first officer was 36 years old. 

He held an ATPL with a B737 300-900 rating valid until 31-05-2024. 

Additionally, he had a Class 1 medical certificate valid until 27-02-2024.   

In terms of flight experience, on the day of the incident he had accumulated 

2660 flight hours, 2455 of which were in type. 
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1.5.2. Information about the crew of the CESSNA 525 JET M2, registration D-IPAA, 

operated by HERON Luftfahrt. 

- Captain: 

On the day of the incident, the captain was 52 years old. 

He held a CPL with C510/SP/MP and C525/SP/MP ratings valid until 30-11-

2023. 

Additionally, he had a Class 1 medical certificate valid until 24-10-2024.   

In terms of flight experience, on the day of the incident he had accumulated 

7955 flight hours, 435 of which were in type. 

- First officer: 

On the day of the incident, the first officer was 38 years old. 

He held a CPL with a C525/MP rating valid until 30-11-2023. 

Additionally, he had a Class 1 medical certificate valid until 04-12-2023.   

In terms of flight experience, on the day of the incident he had accumulated 

936 flight hours, 366 of which were in type. 

 

1.5.3. Information about the controllers on duty in the GXX control sector of the 

Palma terminal control area. 

- Planning controller: 

On the day of the incident, the planning controller was 48 years old. 

He held an air traffic controller licence and the following ratings, rating 

endorsements and unit endorsements: 

Ratings (since 2002): 

• ADV (aerodrome control visual). 

• ADI (aerodrome control instruments). 

• APP (approach control procedural). 

• APS (approach control surveillance). 

• ACP (area control procedural). 

• ACS (area control surveillance). 

Rating endorsements (since 2002): 

• AIR (air control). 

• GMC (ground movement control). 

• TWR (control tower). 

• RAD (aerodrome radar control). 

• TCL (terminal control). 

Unit endorsements (valid until 27-08-2024): 
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• APS in the Palma terminal control area (positions APS 1 and APS 2). 

Additionally, he had a Class 3 medical certificate valid until 17-09-2023. 

According to the information provided by the control unit, the controller came 

on duty at 05:00 h. From 08:14 h and up until the time of the incident, the 

controller was in charge of the GXX sector only (before then, he had been in 

charge of both the GXX and OXX sectors).  

It was his first working day of a five-day shift. 

- Executive controller: 

On the day of the incident, the executive controller was 40 years old. 

He held an air traffic controller licence and the following ratings, rating 

endorsements and unit endorsements: 

Ratings: 

• ADV (aerodrome control visual). Since 2012. 

• ADI (aerodrome control instruments). Since 2012. 

• APP (approach control procedural). Since 2018. 

• APS (approach control surveillance). Since 2018. 

• ACP (area control procedural). Since 2018. 

• ACS (area control surveillance). Since 2018. 

Rating endorsements: 

• AIR (air control). Since 2012. 

• GMC (ground movement control). Since 2012. 

• TWR (control tower). Since 2012. 

• RAD (aerodrome radar control). Since 2012. 

• TCL (terminal control). Since 2018. 

Unit endorsements (valid until 27-10-2023): 

• APS in the Palma terminal control area (position APS 1). 

Additionally, he had a Class 3 medical certificate valid until 09-07-2024.  

According to the information provided by the control unit, the controller came 

on duty at 05:04 h. From 08:14 h and up until the time of the incident, the 

controller was in charge of the GXX sector only (before then, he had been in 

charge of both the GXX and OXX sectors).  

It was his fourth working day of a five-day shift. 
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1.6. Information about the aircraft 

1.6.1. Information about the BOEING 737-8AS aircraft, with registration EI-ENM, 

operated by Ryanair. 

• Make:        BOEING 

• Model:        737-8AS 

• Year of manufacture:      2011 

• Serial number:       35038 

• Maximum take-off weight:     66990 kg 

• Type of engine:       CFM56-7B  

• Information about the operator:     Ryanair 

The BOEING 737-8AS aircraft, with registration EI-ENM and serial number 35038, is 

a short to medium-range passenger transport aircraft powered by two turbofans.  

The aircraft had a certificate of registration and a certificate of airworthiness issued, 

respectively, in October 2016 and January 2011. 

The aircraft was equipped with a Traffic Alert and Collision Avoidance System Type 

II (TCAS II), as required by the relevant aviation regulations3. This system provides 

two different types of indications: 

- Traffic Advisory (TA) indication: An indication to alert the flight crew to the 

possibility that the proximity of another aircraft poses a threat.  

This indication consists of an audible alert reporting the presence of nearby 

traffic, in addition to a visual notification of the presence of nearby traffic on the 

primary flight display. 

- Resolution Advisory (RA) indication: An indication given to the flight crew to 

recommend a manoeuvre to separate (vertically) from all threats or a manoeuvre 

restriction to maintain the existing separation.  

This manoeuvre may consist of climbing, descending or levelling off.  

This indication consists of an audible alert advising the manoeuvre to be carried 

out, in addition to a visual notification of the manoeuvre to be carried out on the 

primary flight display. The crew must never manoeuvre in the opposite direction 

to that indicated by the resolution advisory, as the resolution is coordinated with 

the TCAS of the other aircraft. 

 

 

 

 
3 Commission Regulation (EU) No. 1332/2011 of 16 December 2011 laying down common airspace usage 
requirements and operating procedures for airborne collision avoidance, as amended by Commission 
Regulation (EU) 2016/583 of 15 April 2016, amending Regulation (EU) 1332/2011, laying down common 
airspace usage requirements and operating procedures for airborne collision avoidance. 
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1.6.2. Information about the CESSNA 525 CITATION JET M2 aircraft, registration 

D-IPAA, operated by HERON Luftfahrt GmbH & Co.HG. 

• Make:        CESSNA 

• Model:        525 CITATION JET M2 

• Year of manufacture:      2019 

• Serial number:       1024 

• Maximum take-off weight:     4853 kg 

• Type of engine:       Williams LLC FJ44  

• Information about the operator:     HERON Luftfahrt 

The CESSNA 525 JET M2, with registration D-IPAA and serial number 1024, is a 

short to medium-range business aviation aircraft powered by two turbofans.  

The aircraft had a certificate of registration and a certificate of airworthiness, both 

issued in March 2023. 

The aircraft was equipped with a Traffic Alert and Collision Avoidance System Type I 

(TCAS I). This system provides traffic advisory (TA) indications only, informing the 

flight crew of the possibility that the proximity of another aircraft poses a threat. 

The current aviation regulations (see footnote 3) do not require this type of aircraft to 

be equipped with a Traffic Alert and Collision Avoidance System Type II (TCAS II).  

 

1.7. Meteorological information 

Not relevant to the investigation. 

 

1.8. Aids to navigation 

The radar track of the aircraft involved in the incident was made available to the investigation 

by the aerodrome control service provider for the Palma terminal control area (ENAIRE). 

The following section details the radar track information and the communications 

exchanged to facilitate an understanding of the various events that took place during the 

incident.  

 

1.9. Communications 

ENAIRE provided the records of the communications between the air traffic controllers and 

aircraft crews involved in the incident.  

These communications showed that the following personnel took part: 

- The executive controllers of the two control sectors relating the incident (GXX 

and F1X). 

- A controller from the LEPA take-off control sector (DEP sector), who was the first 

to become aware of the potential conflict between the aircraft. 
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- The crews of the aircraft involved in the incident (operated respectively by 

HERON and RYANAIR). 

- The crew of a third aircraft, operated by TAP, which was indirectly involved in 

the incident. 

Additionally, it was possible to confirm that:    

- The executive controller of the GXX control sector maintained communications 

with the crews of the HERON, TAP and RYANAIR aircraft. 

- The executive controller of the F1X control sector maintained communications 

with the crews of the HERON and TAP aircraft and with a controller from the 

DEP sector. 

ENAIRE also provided the radar data from the PALESTRA system4. To provide a better 

understanding of the sequence of events, data from both these sources has been included 

in this section: communications and radar data. 

Finally, the sequence of events also includes any information considered relevant to the 

investigation provided by ENAIRE or the controllers.  

Both the communications and the events are reported in chronological order. 

Communications and events that took place simultaneously are presented in several 

columns. 

Throughout the section, the aircraft will be identified by their callsign (HRN124 for the aircraft 

operated by HERON, RYR7LP for the aircraft operated by RYANAIR and TAP1150 for the 

aircraft operated by TAP). 

It should be noted that, at the time of the incident, the workload of the GODOX (GXX) sector 

was at 93.5%. 

The following figure shows the positions of the RYANAIR aircraft and the HERON aircraft 

in the moments before and after the loss of separation that are considered to be of relevance 

to the investigation: 

 

 

 

 

 

 

 

 

 

 

 
4 This system provides an a posteriori reproduction of the data recorded by the SACTA. Therefore, the screen 
displays shown here may differ slightly from the real-time display seen by the controllers during the incident. 
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Figure 2 - Positions of the HERON aircraft and RYANAIR aircraft in the moments before 

and after the loss of separation. 

The milestones considered to be of relevance to the investigation are outlined below. 

FIRST MILESTONE (from 08:27:02 h to 08:28:33 h) 

The communications considered to be of interest to the investigation begin at 08:27:02 h. 

In these first communications, aircraft HRN124, TAP1150 and RYR7LP were all on radio 

frequency and in the GXX sector's airspace:  

- 08:27:02 h: The executive controller of the GXX sector instructed the HRN124 

aircraft to proceed directly to the Andratx NDB and descend to FL 1305. The crew 

read back the above instructions. 

- 08:27:15 h: The executive controller of the GXX sector instructed the TAP1150 

aircraft to continue descending to FL 210. The crew read back the above 

instructions.   

- 08:28:12 h: The executive controller of the GXX sector instructed the TAP1150 

aircraft to continue descending to FL 190. The crew read back the above 

instructions. 

The PALESTRA data highlighted the low descent rate of the HRN124 aircraft compared to 

that of the TAP1150 aircraft and the RYR7LP aircraft when descending to the flight levels 

instructed by the control services. This low rate was maintained almost until just before the 

incident. Specifically, at 8:28:12 h, TAP1150 was descending at 1675 ft/min, HRN124 at 

419 ft/min and RYR7LP at 1013 ft/min. 

- 08:28:33 h: The executive controller of the GXX sector instructed the HRN124 

aircraft to contact Palma on the 119.115 MHz frequency. The crew read back 

the above instructions. 

 
5 FL130 is the transfer level to the Palma arrivals sector 1 (F1X) for aircraft approaching runway 24L at LEPA. 

Track HERON aircraft (HRN124) 

Track RYANAIR aircraft (RYR7LP) 
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With this last communication, aircraft HRN124 was transferred from the GXX sector to the 

F1X sector (the outer limits of which are shown in orange in the following figures). In this 

regard, it should be noted that aircraft HRN124 was, at the time of the transfer, 23.7 NM 

from the boundaries of the F1X sector.  

At that time, the situation of the various aircraft was as follows: 

AIRCRAFT FREQUENCY SECTOR ALTITUDE POSITION 

HRN124 

GXX with 

instructions to 

change to F1X 

GXX FL 216 

On course for Andratx NDB 

and descending to FL 130. 

23.7 NM from the boundary of 

sector F1X. 

TAP1150 GXX GXX FL 236 
Behind the HERON aircraft 

and descending to FL 190. 

RYR7LP GXX GXX FL 220 
On approach to LEIB via 

CORDA, flying southbound. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Situation at 08:28:33 h. 

As the GXX executive controller explained in relation to the HRN124 aircraft, as he didn't 

envisage any conflict and assumed that the traffic would descend at a "good rate", he 

decided to transfer it to the F1X sector. 
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Upon transfer to the F1X sector, the aircraft's label changed from green to "blue of interest6" 

on the console of the GXX executive controller. 

However, as mentioned above, the rate of descent of the HRN124 aircraft was low 

compared to the others and remained so, as will be seen, during the lead-up to the incident. 

 

SECOND MILESTONE (from 08:28:48 h to 08:30:49 h) 

- 08:28:48 h: The crew of the HRN124 aircraft contacted the F1X sector (for the 

first time), reporting that they were descending to FL 130 and on course for the 

Andratx NDB. 

- 08:28:52 h: The executive controller of the F1X sector instructed the HRN124 

aircraft to remain in radar contact and set a heading of 060º after the Andratx 

NDB. The crew read back the above instructions. 

The PALESTRA data highlighted the continued low rate of descent of the HRN124 aircraft 

compared to that of the TAP1150 and RYR7LP aircraft when descending to the flight levels 

instructed by the control services. Specifically, at 08:30:16 h, TAP1150 was descending at 

1925 ft/min and HRN124 at 513 ft/min. In addition, it should be noted that the TAP1150 

aircraft was already flying lower than the HRN124. Aircraft RYR7LP was flying level at the 

time. 

- 08:30:20 h: The executive controller of the GXX sector instructed the TAP1150 

aircraft to continue descending to FL 150. The crew read back the above 

instructions. 

- 08:30:30 h: The crew of the RYR7LP aircraft contacted the GXX sector (for the 

first time), reporting that they were ready to begin their descent. The executive 

controller of the GXX sector replied that he would call them back. 

- 08:30:49 h: The executive controller of the GXX sector instructed the RYR7LP 

aircraft to descend to FL 190. The crew read back the above instructions. 

At this last time, the situation of the various aircraft was as follows: 

AIRCRAFT FREQUENCY SECTOR ALTITUDE POSITION 

HRN124 F1X GXX FL 205 
On course for Andratx NDB 

and descending to FL 130. 

TAP1150 GXX GXX FL 196 
Behind the HERON aircraft 

and descending to FL 150. 

RYR7LP GXX GXX FL 220 
On approach to LEIB via 

CORDA, flying southbound. 

 

 
6 The “blue of interest” label on the controller's control console indicates that the aircraft in question is on 
the radio frequency of another sector (communications have been transferred) but remains physically in their 
airspace.  
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Figure 4: Situation at 08:30:49 h. 

 

THIRD MILESTONE (from 08:31:04 h to 08:32:29 h) 

- 08:31:04 h: The executive controller of the GXX sector instructed the TAP1150 

aircraft to continue descending to FL 130. The crew read back the above 

instructions. 

- 08:32:29 h: The executive controller of the GXX sector instructed the RYR7LP 

aircraft to continue descending to FL 170. The crew read back the above 

instructions. 

At this last time, the situation of the various aircraft was as follows: 

AIRCRAFT FREQUENCY SECTOR ALTITUDE POSITION 

HRN124 F1X GXX FL 196 
On course for Andratx NDB 

and descending to FL 130. 

TAP1150 GXX GXX FL 166 
Behind the HERON aircraft 

and descending to FL 130. 

RYR7LP GXX GXX FL 206 

On approach to LEIB via 

CORDA, flying southbound 

and descending to FL 190. 
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The distance between the HRN124 aircraft and the RYR7LP aircraft was 24.6 NM and 1000 

ft. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Situation at 08:32:29 h. 

 

FOURTH MILESTONE (08:33:27 h) 

- 08:33:27 h: The executive controller of the GXX sector instructed the TAP1150 

aircraft to contact Palma on the 119.155 MHz frequency (SECTOR F1X). The 

crew read back the above instructions. With this last communication, the 

TAP1150 was transferred from the GXX sector to the F1X sector.  

At that time, the situation of the various aircraft was as follows: 

AIRCRAFT FREQUENCY SECTOR ALTITUDE POSITION 

HRN124 F1X GXX FL 192 
On course for Andratx NDB 

and descending to FL 130. 

TAP1150 

GXX with 

instructions to 

change to F1X 

GXX FL 152 
Behind the HERON aircraft 

and descending to FL 130. 

RYR7LP GXX GXX FL 193 

On approach to LEIB via 

CORDA, flying southbound 

and descending to FL 170. 

The distance between the HRN124 aircraft and the RYR7LP aircraft was 15.5 NM and 100 

ft. 
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The PALESTRA data highlighted the continued low rate of descent of the HRN124 aircraft 

compared to that of the TAP1150 and RYR7LP aircraft when descending to the flight levels 

instructed by the control services. Specifically, at 08:33:27 h, TAP1150 was descending at 

1756 ft/min, HRN124 at 494 ft/min and RYR7LP at 1425 ft/min. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Situation at 08:33:27 h. 

 

FIFTH MILESTONE (from 08:33:42 h to 08:34:32 h) 

- 08:33:42 h: The crew of the TAP1150 aircraft contacted the F1X sector (for the 

first time), reporting that they were descending to FL 130. 

- 08:33:47 h: The executive controller of the F1X sector instructed the crew of the 

TAP1150 aircraft to remain in radar contact, set a heading of 060º after the 

Andratx NDB and maintain their descent to FL 130. The crew requested 

clarification and the controller repeated the instruction. 

EXECUTIVE CONTROLLER OF F1X EXECUTIVE CONTROLLER OF GXX 

 -08:34:09 h: The crew of the TAP1150 

aircraft read back the above instructions. 

-08:34:16 h to 08:34:22 h: The executive 

controller of the F1X sector instructed the 

crew of the HRN124 aircraft to set a 

speed of 230 kt (indicated) for the 

sequence. The crew read back the 

above instructions. 

-08:34:23 h to 08:34:31 h: The executive 

controller of the F1X sector instructed the 

crew of the TAP1150 aircraft to set a 

-08:34:09 h to 08:34:32 h: The executive 

controller of the GXX sector instructed the 

RYR7LP aircraft to descend to FL 150 and 

proceed directly to GISLU7. After some 

clarifications, the crew read back the above 

instructions correctly at 08:34:32 hrs. 

 
7 GISLU is the IAF for the ILS Z approach to runway 24 at LEIB. 
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speed of 230 kt (indicated). The crew 

read back the above instructions. 

 

At the time the executive controller of the GXX sector instructed the RYR7LP aircraft to 

descend to FL 150 and proceed directly to GISLU (08:34:09 h), the situation of the various 

aircraft was as follows: 

AIRCRAFT FREQUENCY SECTOR ALTITUDE POSITION 

HRN124 F1X GXX FL 188 

On course for Andratx NDB 

and descending to FL 130. 

With instructions to maintain a 

speed of 230 kt (indicated) for 

the sequence. 

TAP1150 F1X GXX FL 141 

Behind the HERON aircraft 

and descending to FL 130. 

With instructions to maintain a 

speed of 230 kt (indicated) for 

the sequence. 

RYR7LP GXX GXX FL 182 

Flying on a southerly heading 

in the vicinity of the Andratx 

NDB, descending to FL 170. 

The PALESTRA data highlighted the continued low rate of descent of the HRN124 aircraft 

compared to that of the TAP1150 and RYR7LP aircraft when descending to the flight levels 

instructed by the control services. Specifically, at 08:34:09 h, TAP1150 was descending at 

1594 ft/min, HRN124 at 506 ft/min and RYR7LP at 1481 ft/min.  

According to the ENAIRE report, the executive controller of the GXX sector was monitoring 

the separations between the TAP1150 aircraft and the RYR7LP aircraft. 

At that time, the distance between the HRN124 aircraft and the RYR7LP aircraft was 8.8 

NM and 600 ft. 
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Figure 7: Situation at 08:34:09 h. 

 

SIXTH MILESTONE (from 08:34:35 h to 08:34:48 h) 

 

EXECUTIVE CONTROLLER OF F1X PALESTRA 

 -08:34:35 h: There were 

communications between the DEP 

control sector and the F1X control sector. 

In these communications, a DEP 

controller alerted the F1X executive 

controller of the potential conflict 

between the HRN124 aircraft and the 

RYR7LP aircraft in the vicinity of the 

Andratx NDB. 

-08:34:47 h: the executive controller of 

the F1X sector instructed the crew of the 

HRN124 aircraft to set a northerly course 

to resolve the conflict. The crew read 

back the above instructions, and 

reported that they were in visual contact 

with a traffic in front of them.  

 

 

 

 

-08:34:43 h: The PAC8 warning activated due 

to the potential conflict between the HRN124 

aircraft and the RYR7LP aircraft.  

In the PALESTRA session, at the time the 

PAC warning was displayed (08:34:43), the 

distance was 3.4 NM and 800 ft9. 

-08:34:48 h: The loss of separation between 

the HRN124 aircraft and the RYR7LP aircraft 

occurred (at that time, the horizontal distance 

was 2.6 NM, and the vertical distance was 

700 ft). 

 
8 Conflict alert prediction. 
9 The minimum separation for this volume of airspace, taking into account the flight levels at which it 
occurred, is 1000 ft vertically and 3 NM horizontally (AIP ENR 1.6-15 section 4.2.3). 
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Figure 8: Situation at 08:34:43 h. 

The PALESTRA data shows that the descent rate of the HRN124 aircraft had notably 

increased to around 1213 ft/min. 

 

SEVENTH MILESTONE (08:34:53 h) 

- 08:34:53 h: The VAC10 warning activated due to the potential conflict between 

the HRN124 aircraft and the RYR7LP aircraft.  

In the PALESTRA session, at the time the VAC warning was displayed 

(08:34:53), the distance between the two aircraft was 1.9 NM and 700 ft. 

 

 

 

 

 

 

 

 

 

 

Figure 9: Situation at 08:34:53 h. 

 

 

 
10 Conflict alert violation. 
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EIGHTH MILESTONE (08:35:03 h) 

- 08:35:03 h: The minimum separation between the HRN124 aircraft and the 

RYR7LP aircraft occurred (0.9 NM horizontally and 500 ft vertically). 

 

 

 

 

 

 

 

 

 

Figure 10: Situation at 08:35:03 h. 

 

NINTH MILESTONE (from 08:35:09 h to 08:35:23 h) 

- 08:35:09 h: The crew of the RYR7LP aircraft contacted the GXX sector, reporting 

that they had a TCAS RA alert.  

- 08:35:23 h: The crew of the RYR7LP aircraft contacted the GXX sector again, 

reporting that the conflict had been resolved. The executive controller of the GXX 

sector instructed the crew of the RYR7LP aircraft to continue as cleared 

(descending to flight level FL150 and direct to GISLU). The crew read back the 

above instructions. 

 

1.10. Information about the aerodrome 

N/A. 

 

1.11. Flight recorders 

The flight data recorded by the QAR on the CESSNA 525 aircraft with registration D-IPAA, 

operated by HERON, and the QAR on the BOEING 737-8AS aircraft with registration EI-

ENM, operated by RYANAIR, was obtained. 

The data considered pertinent to the investigation is set out below: 

• In relation to the RYANAIR aircraft: 

- The crew of the RYANAIR aircraft received a Resolution Advisory (RA) from the 

TCAS at 08:35:03 h. At that time, the separation between the aircraft was the 

minimum reached (0.9 NM horizontally and 500 ft vertically). 
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- The resolution consisted of descending at a descent rate of 1500 ft/min (the 

aircraft was descending at about 800 ft/min at the time). The data showed that 

the crew complied with the RA.  

- The TCAS resolution advisory disappeared at 08:35:10 h. The crew contacted 

the control services at 08:35:23 h to inform them of the end of the conflict. 

• In relation to the HERON aircraft: 

- The average descent rate of the HERON aircraft from the time it was instructed 

to descend to FL 130 (08:27:02 h) until the loss of separation with the RYANAIR 

aircraft (08:34:48 h) was 665 ft/min.   

- Following the instruction to set a northerly course received at 08:34:47 h due to 

the imminent conflict with the RYANAIR aircraft, the HERON aircraft crew 

deactivated the GPS mode and activated the HDG mode at 08:34:52 h, setting 

a northerly course. 

 

1.12. Aircraft wreckage and impact information  

N/A. 

 

1.13. Medical and pathological information 

N/A. 

 

1.14. Fire 

N/A. 

 

1.15. Survival aspects 

N/A. 

 

1.16. Special tests and investigations 

N/A. 

 

1.17. Organisational and management information 

1.17.1. Information about the company HERON 

HERON is a commercial air carrier based in Germany (AOC licence number D-296 

EG). 

The CESSNA aircraft model 525 CITATION JET M2 with registration D-IPAA was 

listed on the company's AOC. 
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1.17.2. Information about the air carrier RYANAIR 

RYANAIR is a commercial air carrier based in Ireland (AOC licence number IE 07/94). 

The BOEING 737-8AS aircraft with registration EI-ENM was listed on the company's 

AOC. 

 

1.17.3. Information about the air traffic control service provider. 

The air traffic control provider in the airspace where the incident occurred is ENAIRE. 

The airspace is controlled from the Palma TACC. 

The following information deemed relevant to the investigation was obtained from the 

unit's operating manual provided by ENAIRE: 

- With regard to the control sectors involved in the incident (GXX and F1X): 

o The GODOX sector (GXX) is an elementary route sector. The majority of 

traffic handled by this sector are arrivals and departures to/from LEPA 

and to/from LEIB. The operating procedure for the GXX sector for arrivals 

at Palma via GODOX (as was the case for the HERON aircraft) 

establishes that aircraft are to be transferred to the F1X control sector on 

descent or established at FL 130. Meanwhile, the operating procedure 

for the GXX sector for arrivals to Ibiza via CORDA (as was the case for 

the RYANAIR aircraft) establishes that aircraft must be transferred to the 

IRX control sector when descending or established at FL 150, respecting 

the levels of, among others, the F1X sector.    

o The F1X sector is an approach sector. It is a feeder sector, which 

receives aircraft from en-route control and dispatches them for the final 

approach, establishing a sequence of arrivals at LEPA to be 

subsequently transferred to the TWR.  

The following figure shows approximately the area covered by each of the 

aforementioned control sectors: 
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Figure 11 - Areas of control sectors F1X and GXX. 

As can be seen, the areas covered by control sectors GXX and F1X are overlapping. 

In the overlapping areas, the airspace is distributed in levels or "terraces", as shown 

in the following figures. This means that the vertical limits of the GXX and F1X sectors 

vary depending on the area, and there are no overlaps between the volumes of 

airspace they control.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 - Distribution in terraces of sector GXX. 
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Figure 13 - Distribution in terraces of sector F1X. 

 

The following image shows the approximate layout of the terraces with their 

corresponding vertical limits (shown in figures 12 and 13) over the areas of the GXX 

and F1X control sectors (shown in figure 11): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14 - Layout of the terraces with their corresponding vertical limits over the control 

sectors GXX and F1X. 
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- Regarding the operation: 

o Transfer of control between adjacent sectors within the same unit shall 

take place when the aircraft crosses the shared boundary of the two 

control sectors, provided no other point, level or time has been specified. 

The transfer of communications must take place before the transfer of 

control.  

o Traffic transfers may be made with the traffic established, ascending or 

descending to the corresponding levels and always free of traffic.  

 

Lastly, the internal report issued by ENAIRE indicated that:  

o The PAC warning only activated when the RYR7LP aircraft started its turn 

towards GISLU. This warning is not predictive, and, in fact, in this particular 

case, it was activated when the loss of separation was imminent.  

o Consequently, the system issued a PAC warning and the subsequent VAC 

warning when there was no longer time to react, both traffics being on 

different frequencies. The collision path only materialised when one of the 

aircraft changed course, which is why the warning wasn't activated earlier. 

 

o The following safety recommendations were considered: 

▪ Concerning ATS / Airspace Design: Study the feasibility of the ATS 

Division analysing the design of the current airspace, especially the 

OXX11 volume, in order to examine alternatives, if any, that could 

improve safety, especially in terms of situational awareness and 

conflict detection, and efficiency with respect to the current 

sectorisation. 

▪ Concerning ATS / Vectoring and spacing techniques. Radar 

surveillance: Training, visual scanning techniques to avoid blind 

spots12. In addition, study the feasibility of teaching filter configuration 

techniques on the main and auxiliary screens so that, having the 

necessary information, the visual noise that hinders the detection of 

conflicts between aircraft can be avoided. 

 

 

 

 

 

 
11 OESTITO volume: An integrable airspace volume that can be linked to the GXX or F1X control sectors, among 
others. It has no radio frequency of its own. 
12 The “blind spot” effect: Defined as the failure of an air traffic controller to detect a potential conflict that 
comes into view on their control screen, due to, for example, inadequate attention or loss of situational 
awareness. 
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1.18. Additional information 

1.18.1. Regulation (EU) No 2016/1185 amending Regulation (EU) 923/2012 on the 

common rules of the air (SERA). 

- Regulation (EU) No 2016/1185 adds paragraph SERA.11014 to the common 

rules of the air. Said paragraph SERA.11014 provides that, in the event of a 

resolution advisory (RA), pilots must: 

▪ Respond immediately by following the RA, as indicated, unless doing so 

would jeopardise the safety of the aircraft; 

▪ Follow the RA even if there is a conflict between the RA and an ATC 

instruction; 

▪ Not manoeuvre in the opposite direction to an RA; 

▪ As soon as possible, as permitted by flight crew workload, notify the 

appropriate ATC unit of any RA which requires a deviation from the 

current ATC instruction or clearance; 

▪ Promptly comply with any modified RAs; 

▪ Limit the alterations of the flight path to the minimum extent necessary 

to comply with the RA; 

▪ Promptly return to the terms of the ATC instruction or clearance when 

the conflict is resolved, and 

▪ Notify ATC when returning to the current clearance. 

 

1.18.2. Information about the STCA 

1.18.2.1. General information 

Air traffic control services have a system called Short-Term Conflict Alert 

(STCA), which is designed to assist air traffic controllers in preventing loss of 

separation between aircraft. 

Though it is always referred as “STCA system”, it should be pointed out that 

STCA is a concept rather than a specific system; there are therefore a number 

of differing implementations used by ATC providers across the world. 

This system provides two types of warnings: 

• VAC (conflict alert violation): This warning is displayed when the system 

detects that there has been a violation of the minimum vertical and 

horizontal separation defined for the airspace in which the aircraft are 

located (known as "loss of separation"). 

• PAC (conflict alert prediction): This warning is displayed when the system 

detects that a violation of the minimum vertical and horizontal separation 

defined for the airspace in which the aircraft are located will occur within 

defined time parameters.  

Both types of warnings generate visual signals on the controllers' control 

consoles. 
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This system only identifies conflicts; it does not provide the controller with 

suggested actions to be taken to resolve the conflict. 

STCAs most commonly use a “linear prediction filter” to detect conflicts. The 

purpose of the linear prediction filter is to determine whether two aircraft will 

simultaneously violate a given vertical and horizontal separation value defined 

for the airspace in which they are located, within defined time parameters, by 

conducting a linear extrapolation of their position.   

In some situations, the linear prediction filter may not detect a conflict at the 

earliest possible time, for example, when an aircraft is turning towards a 

second aircraft. For this reason, the STCA system also has a "turn-based" 

prediction filter. This filter is often more appropriate in TMAs, where aircraft 

perform more turns than en-route, as it can improve the timeliness with which 

warnings are issued when aircraft turns are involved. 

Nevertheless, it should be pointed out that the aforementioned "turn-based" 

prediction filter is an optional function, not being compulsory its implementation 

within STCA system. 

 

1.18.2.2. Information obtained from the EUROCONTROL document 

"Specification for Short Term Conflict Alert13” 

Point STCA-08 of the aforementioned document states the following: 

“The STCA shall provide alerts for operationally relevant conflicts.” 

Note 1: “Conflicts are operationally relevant when covered by the adopted rule 

set and optimisation strategy. The rule set and optimisation strategy should be 

determined taking into account the relevant local factors. 

Note 2: Optimisation aims to maximise the number of operationally relevant 

situations which are alerted with adequate warning time and minimise the 

number of nuisance alerts14. As a balance must be struck, STCA should not be 

expected to alert all operationally relevant situations with adequate warning 

time.”    

Point STCA-12 of the aforementioned document states the following: 

“When the geometry of the situation permits, the warning time shall be 

sufficient for all necessary steps to be taken from the controller recognising the 

alert to the concerned aircraft successfully executing an appropriate 

manoeuvre. 

Note: Warning time may be insufficient in cases of sudden, unexpected 

manoeuvres.” 

 

 

 
13 https://www.eurocontrol.int/sites/default/files/2019-09/eurocontrol-guidelines-159-part-i-1.0.pdf 
14 An alert which, in the opinion of the observer, is a correctly generated alert according to the configured 
parameters, but operationally undesirable. 

https://www.eurocontrol.int/sites/default/files/2019-09/eurocontrol-guidelines-159-part-i-1.0.pdf
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1.18.2.3. Information obtained from EUROCONTROL and EASA. 

Information was requested from EUROCONTROL via EASA on the operation 

of the system in general and in particular for this incident. The information 

considered relevant to the investigation is set out below: 

o When configuring the STCA system, a balance must be struck between 

timely warnings and potential nuisance alerts. Thus, an STCA system 

configuration that regularly displays false alerts may be less effective 

than a configuration that displays correct alerts, but slightly later. 

 

1.18.2.4. Information obtained from ENAIRE. 

Information on the operation of the system was requested from ENAIRE. The 

points of relevance to the investigation are set out below:  

o In the ADX area, the configured minimums for the VAC warning are 2.9 

NM horizontally and 900 ft vertically. 

o Rather than operating continuously over time, the STCA system operates 

in time lapses of 5s.  

o Aircraft tracks and surveillance labels are refreshed every 2,5 s in the 

controller´s screen. 

o Due to the last items, although the controller observes that two aircraft´s 

surveillance labels are separated less than 3 NM and 1000 ft, the STCA 

will not show a warning until it is not detected, in a time lapse of 5s. This 

way, it is possible that, in a conflict involving two aircraft manoeuvring (in 

the horizontal or vertical plane) the warning is shown later than desired, 

though within the system performance and specifications. 

o The major limitation of the STCA system is that its fundamental operating 

assumption is that an aircraft will continue indefinitely on the path it is 

following at the moment of observation every 5 seconds at each update 

of the runway interaction calculation. 

o The STCA system does not take into account the route entered in the 

flight plan or tactical annotations in general, with the exception of the 

cleared flight level, which is used to filter out predictions of conflicts that 

will not occur if traffic respects its clearance limit. 

o The software used by ENAIRE to implement the STCA concept does not 

include the "turn-based" prediction filter option. 

o The STCA-PAC warning time is tuned so that the warning is displayed 

as early as possible (earlier if airspeed is higher) but also minimising the 

number of nuisance alerts, which would lessen controllers’ reliability in 

STCA system, and, consequently, the effectiveness of the STCA.  

o ENAIRE plans to roll out a medium-term conflict warning system (MTCD) 

in area control centres by 2025. This new tool will consider changes in 

the aircraft's course based on its updated flight plan and even heading 

annotations, in addition to the cleared flight level. Therefore, it will be able 
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to extrapolate future aircraft positions in the medium term and predict 

conflicts that cannot currently be predicted with the STCA system. 

 

 

1.18.3. Controller’s session 

ENAIRE included in its internal report an image of the session of the executive 

controller of the GXX control sector, as shown in the following figure: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Situation at 08:32:36 h (screen of the executive controller of GXX). 

It is clear from the image that the controller was closely monitoring the distance 

between the TAP aircraft (TAP1150) and the HERON aircraft (HRN124) and between 

the TAP aircraft (TAP1150) and the RYANAIR aircraft (RYR7LP), as he had an LAD15 

plotted between them. However, there is no LAD between the HERON aircraft 

(HRN124) and the Ryanair aircraft (RYR7LP).  

You can also see that the controller had the HERON aircraft label in "blue of interest". 

 

1.18.4. Information provided by the crew of the Ryanair aircraft: 

According to the information provided by the crew of the RYANAIR aircraft, they were 

flying on a vector to LEIB. They were communicating on the 121.300 MHz frequency. 

At one point, they were cleared to proceed to the GISLU point and descend to FL 

150.  

After executing the above instructions, the TCAS was initially activated in TA mode 

and later activated in RA mode with descent instructions. The crew carried out the 

 
 Azimuth Line - Distance. Control console tool that allows the relative heading and distance between two 
aircraft to be obtained. 
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instructions issued by the TCAS, and once the conflict was resolved, they activated 

the autopilot and contacted the control services to report it. 

The crew observed the conflicting traffic in the ND16. The traffic was approximately 

one o'clock from their position, 800 ft above them and descending. 

Following the resolution of the conflict, they re-engaged the autopilot and resumed 

descent to FL 150. 

 

1.18.5. Information provided by the crew of the HERON aircraft 

The information provided by the crew of the HERON aircraft confirmed the 

information provided in section 1.11 above. 

 

1.19. Special investigation techniques 

N/A.   

 

 

 
16 Navigation Display. 
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2. ANALYSIS 

As stated in section 1, a loss of separation occurred between the HERON aircraft and the 

RYANAIR aircraft in a volume of airspace of the GXX control sector of the Palma terminal 

control area. 

The following points were analysed during the investigation: 

• Analysis of the general aspects related to the loss of separation. 

• Analysis of the generation of the loss of separation. 

• Analysis of the functioning of the resources in place to prevent losses of separation. 

 

2.1 Analysis of the general aspects related to the loss of separation 

Firstly, at the time of the loss of separation, the RYANAIR aircraft was in the airspace of the 

GXX sector and in communication with its controllers, while the HERON aircraft was in the 

GXX sector airspace but communicating with the F1X sector. Therefore, it was a situation 

where the conflicting aircraft were on different frequencies. Nevertheless, it is not thought 

that the fact that the crews were unable to hear the other crew's communications with their 

respective controller directly contributed to the incident. 

Secondly, the phraseology used and the manner in which the communications were 

conducted, both by the air traffic controllers and the flight crews, were clear and in 

accordance with procedure. 

Finally, the ENAIRE report indicates that the GXX sector's workload at the time of the 

incident was 93.5%. However, based on the audio recordings of the communications 

analysed and the PALESTRA data, no evidence of a high workload was observed either in 

the communications or in the execution of the tasks, nor was there a high number of traffics 

in the GXX control sector during the incident and the moments preceding the incident. 

Consequently, the workload is not thought to have directly contributed to the incident. 

 

2.2 Analysis of the generation of the loss of separation 

At 08:27:00 h, the HERON, TAP, and RYANAIR aircraft were, together with other aircraft, 

in a volume of airspace pertaining to the GXX control sector of the Palma terminal control 

area. The HERON and TAP aircraft were flying in sequence on an easterly course towards 

LEPA, while the RYANAIR aircraft was flying on a southerly course towards LEIB. All were 

in communication with said control sector. 

The trajectory of each of the three aircraft converged in the vicinity of the Andratx NDB 

vertical, which represented a potential conflict in the GXX control sector. 

It is thought that the GXX sector envisaged that any potential conflict would be between the 

TAP aircraft and the RYANAIR aircraft based on: 

- The decision to transfer the HERON aircraft to the F1X control sector with the 

instruction to descend to the transfer level (FL 130) when it was still some 23 NM 

from the F1X sector boundary, erroneously assuming that HERON aircraft would 

descend at a "good rate", rather than actually monitoring that this was the case. 

On transferring the HERON aircraft, the colour of its label changed to "blue of 
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interest" on the control console as it was still in GXX airspace but in radio 

communication with the control sector to which the aircraft had been transferred 

(F1X). 

- The image of the control console (see Figure 15), where it can be seen that the 

controller was monitoring the distance between the TAP aircraft and the HERON 

aircraft (probably to monitor the sequence) and the distance between the TAP 

aircraft and the RYANAIR aircraft (because it is believed that the controller 

identified that the potential conflict would be between the TAP and RYANAIR 

aircraft). 

It is considered that, with HERON aircraft transferred to the F1X control sector on the 

assumption that it was conflict-free, the controller focused on ensuring the separation 

between the TAP aircraft and the RYANAIR aircraft. This is evidenced by the 

communications maintained with the TAP aircraft and the RYANAIR aircraft, whereby the 

RYANAIR aircraft was instructed to descend to the clear levels left by the TAP aircraft 

(which, in reality, were not clear due to the presence of the HERON aircraft). 

It is considered that the earlier decision to transfer the HERON aircraft to the F1X sector 

and focus on separating and monitoring the separation between the TAP and RYANAIR 

aircraft was: 

- Erroneous, because there should have been certainty that the HERON aircraft 

(the first in the approach sequence) was free of traffic, which was not the case 

due to the presence of the RYANAIR aircraft, resulting in a conflicting transfer. 

- Hasty, as the transfer was carried out when it was still 23 NM from the boundary 

of the F1X sector and with very little traffic in the GXX sector, which meant that 

the transfer of HERON aircraft could have been delayed in order to be sure that 

it would not present a conflict.  

It is thought that the GXX sector did not realise that the HERON aircraft was being 

transferred in conflict because the situational analysis did not take into account the descent 

rate of the HERON aircraft, which was slower than expected. This meant that the HERON 

aircraft's descent profile was significantly stretched out, leading to an unexpected situation, 

since it was probable expected that the HERON aircraft and the RYANAIR aircraft would 

converge at the Andratx NDB while established, respectively, at FL 130 and FL 150.  

The GXX sector, therefore, did not detect the potential conflict between the HERON aircraft 

and the RYANAIR aircraft because it expected that the potential conflict would be between 

the TAP aircraft and the RYANAIR aircraft. Consequently, no attention was paid to the 

HERON aircraft, which was ahead in the arrivals sequence, and the free levels being left by 

the TAP aircraft were given to the RYANAIR aircraft without taking into account the flight 

levels of the HERON aircraft. 

As regards the F1X control sector, It is considered that it should have taken into account 

that the HERON aircraft was flying unusually high in the vicinity of the F1X boundary (as 

can be seen in Figure 5, the HERON aircraft was flying at FL 196 in the vicinity of the F1X 

sector boundary, when in that area it should already be established at around FL 145, 

according to Figure 13), especially given that the aircraft had been transferred to the sector 

23 NM before its boundary. 
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2.3 Analysis of the functioning of the resources in place to prevent losses of separation 

During the investigation, the effectiveness of the following resources or barriers to the 

resolution of the incident were analysed: 

- Procedures in the unit's operating manual. 

- The vigilance of the air traffic controllers. 

- STCA system warnings. 

- TCAS alerts. 

Firstly, the unit's operating manual does not provide any indication as to how far in advance 

communications should be transferred (it only states that the transfer of communications 

should take place before the transfer of control and that the latter should take place when 

the aircraft crosses the shared boundary between the two control sectors if no other point, 

level or time is specified). However, what it does specify is that traffic transfers must be 

made with the traffic established, ascending or descending to the corresponding levels and 

always free of traffic.  

Thus, It is considered that the provisions of the unit's operating manual were not complied 

with, given that the transfer of the HERON aircraft from the GXX sector to the F1X sector 

was a conflicting transfer, as it was not carried out free of traffic. 

Secondly, with regard to air traffic controller vigilance: 

- With respect to the GXX sector, there were three windows of opportunity to 

perceive the potential conflict, but they went unnoticed because attention was 

focused on the TAP and RYANAIR aircraft, given that, as previously indicated, 

the RYANAIR aircraft was instructed to descend to the free flight levels left by 

the TAP aircraft, without taking into account the HERON aircraft, whose 

presence meant that, in reality, these levels were not free:  

o 08:30:49 h: When the RYANAIR aircraft, which was in level flight at FL 

220, was instructed to descend to FL 190 while the HERON aircraft was 

at FL 205 descending to FL 130.  

o 08:32:29 h: When the RYANAIR aircraft, which was at FL 206 

descending to FL 190, was instructed to descend to FL 170 while the 

HERON aircraft was at FL 196 descending to FL 130. 

o 08:34:09 When the RYANAIR aircraft, which was at FL 182 descending 

to FL 170, was instructed to descend to FL 150 and turn to GISLU (putting 

the two aircraft on converging trajectories) while the HERON aircraft was 

at FL 188 descending to FL 130. 

- With respect to the F1X sector, given that the RYANAIR aircraft was outside its 

airspace, it appeared on the control consoles as external traffic, and, therefore, 

It is considered that little attention was paid to it. Nevertheless, given that the 

HERON aircraft was approaching this sector and was in contact with its 

frequency, it is considered that its low descent rate should have been noticed, 

instructing the crew to increase it in order to reach the physical boundaries of the 

FX1 sector at a flight level close to FL 145. 
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- A controller from a third sector (DEP sector) was the first resource to become 

aware of the potential conflict between the HERON aircraft and the RYANAIR 

aircraft. Accordingly, the DEP controller contacted the F1X sector at 08:34:35 h 

to report the potential conflict (13 seconds before the loss of separation occurred, 

at 08:34:48 h). After receiving his warning, at 08:34:47 h, the F1X executive 

controller instructed the HERON aircraft to fly a northerly course to try to avoid 

the loss of separation. 

Based on the communications heard, it is considered that this instruction was both prompt, 

as it was given as soon as he received the warning from the DEP sector controller, and 

correct, as it helped to diverge the trajectories of the aircraft. Nonetheless, the above 

instruction did not prevent the loss of separation.  

Thirdly, the STCA system was the second resource to become aware of the potential conflict 

between the HERON aircraft and the RYANAIR aircraft: 

- At 08:34:43 h, the PAC warning was activated due to the conflict between the 

HERON aircraft and the RYANAIR aircraft when the latter turned southwest 

(note that, as previously mentioned, the STCA system is not predictive and does 

not take into account the route that each aircraft will follow according to its flight 

plan). At that time, the distance was 3.4 NM horizontally and 800 ft vertically. 

- At 08:34:53 h, the VAC warning was activated due to the conflict between the 

HERON aircraft and the RYANAIR aircraft. At that time, the distance was 1.9 NM 

horizontally and 700 ft vertically. 

Considering that, in that airspace, the minimum distances are 3 NM horizontally and 1000 

ft vertically, it is considered that the PAC warning was issued at very short notice and, 

consequently, the subsequent VAC warning was issued when the distances had been 

significantly exceeded. 

As such, if the controller had acted on the PAC warning rather than the call from the DEP 

controller, at best, he would have been aware of the PAC warning at 08:34:43 h (the time 

at which the PAC warning was activated). Taking into account his reaction time, this would 

have meant that the evasive manoeuvre instruction would have been given at around 

08:34:47 h, which is the time at which the evasive instruction was given in response to the 

DEP sector controller's warning, and which, as explained above, did not prevent the loss of 

separation.  

As a result, it can be concluded that, a priori, the STCA system did not warn the controllers 

in sufficient time to prevent the loss of separation between the HERON aircraft and the 

RYANAIR aircraft.  

Based on the information: 

- Contained in the EUROCONTROL documentation (see 1.18.2.2), which states 

that, given that a balance has to be struck between maximising the number of 

operationally relevant conflicts that are notified in adequate time and minimising 

the number of nuisance alerts, it should not be expected that the STCA system 

will warn of all operationally relevant conflicts in adequate time. 
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- Provided by EASA (see 1.18.2.3), indicating that a configuration of the STCA 

that displays correct alerts, but slightly later, may be more effective than a 

configuration that regularly displays false alerts. 

- Provided by ENAIRE (see 1.18.2.4) on the current system performance and 

limitations of the system. 

In this incident, both the circumstances (loss of separation after a turn in TMA) and the 

nature and philosophy of the STCA system itself (expressed above) possibly prevented the 

STCA system from detecting the conflict and issuing the corresponding PAC warning 

sufficiently in advance for the controllers' action to have been able to prevent the loss of 

separation. 

Lastly, the third and final resource to become aware of the potential conflict between the 

HERON aircraft and the RYANAIR aircraft was the TCAS on board both aircraft. As the 

horizontal and vertical distance between the two aircraft continued to reduce, the crew of 

the RYANAIR aircraft received a resolution advisory (RA) from the TCAS at 08:35:03 h, 

which coincided with the minimum separation between the aircraft. The resolution consisted 

of descending at a descent rate of 1500 ft/min (the aircraft was descending at 800 ft/min at 

the time). The data shows that the crew complied with the RA. They also contacted the 

controller to inform him that they had received a TCAS RA. At 08:35:23 h, they reported 

that the conflict had been resolved. 

The performance of the RYANAIR crew is deemed to have been adequate and in 

accordance with the provisions of paragraph 1.18.4.  

With regard to the TCAS on board the HERON aircraft, the crew only received a TA warning 

because, under the relevant aeronautical regulations, the aircraft was not required to carry 

and was not carrying a TCAS system that issues RA advisories. 

The performance of the HERON crew is deemed to have been expeditious and in 

accordance with the instructions given by the control services during the resolution of the 

incident.  
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3. CONCLUSION 

3.1. Findings 

- The workload was 93.5% However, such workload was not observed in the 

communications nor in the PALESTRA session.  

- The flights of both the RYANAIR aircraft and the HERON aircraft progressed as 

planned. 

- The transfer of the HERON aircraft from the GXX sector to the F1X sector was 

a conflicting transfer. 

- At the time of the conflict and in the moments leading up to it, both aircraft were 

in a volume of airspace pertaining to the GXX control sector but on different radio 

frequencies. Specifically, the RYANAIR aircraft was in radio contact with the 

GXX control sector, while the HERON aircraft was in radio contact with the F1X 

control sector.  

- The conflict was first detected by a controller in the take-off sector (DEP sector). 

- The loss of separation between the HERON aircraft and the RYANAIR aircraft 

occurred at 08:34:48 h.  

- The STCA system issued a PAC warning at 08:34:43 h (5 seconds before the 

loss of separation). 

- The evasive instruction issued by the control services to the HERON aircraft did 

not prevent the loss of separation. 

- The STCA system issued a VAC warning at 08:34:53 h (5 seconds after the loss 

of separation). 

- The minimum separation between the HERON aircraft and the RYANAIR aircraft 

was 0.9 NM horizontally and 500 ft vertically. 

- The TCAS on board the RYANAIR aircraft activated in RA mode at 08:35:03 h, 

just as the separation between the aircraft reached its minimum.  

- The actions taken by the crew of the HERON aircraft after receiving the evasive 

instruction were in accordance with the instructions given by the control services.  

- The actions taken by the crew of the RYANAIR aircraft were in accordance with 

procedure and as instructed by the TCAS RA.  

- The trajectories of the two aircraft did not intersect. 
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3.2. Causes / Contributing factors 

The investigation has found that the incident was caused because the control services did 

not take effective and timely action to prevent the in-flight loss of separation between the 

conflicting aircraft. 

The following factors are thought to have contributed to the incident: 

- The incorrect analysis of the existing scenario in the GXX sector by the air traffic 

control services when identifying potential conflicts between aircraft and when 

transferring the HERON aircraft to sector F1X. 

- The lack of monitoring the descent rate of the HERON aircraft by the air traffic 

control services, incorrectly assuming that it would set a descent rate in line with 

their expectations.   

- The existing limitations in the software in which ENAIRE has the STCA 

implemented, which prevented the STCA from identifying the potential loss of 

separation between both aircraft earlier. 
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4. RECOMMENDATIONS 

On the one hand, as indicated in the analysis, a priori, it is considered that the STCA 

system did not warn the controllers in sufficient time to avoid the loss of separation 

between the HERON aircraft and the RYANAIR aircraft.  

However, as also explained in the analysis, it is thought that both the circumstances (loss 

of separation after a turn in TMA) and the nature and philosophy of the STCA system 

(explained in section 1.18) itself possibly prevented the STCA system from detecting the 

conflict and issuing the corresponding PAC warning sufficiently in advance for the 

controllers' action to have been able to prevent the loss of separation. 

As noted in section 1.18.2.4, ENAIRE plans to roll out a medium-term conflict warning 

system (MTCD) in area control centres by 2025. According to ENAIRE, this new tool will 

consider changes in the aircraft's course based on its updated flight plan and even 

heading annotations, in addition to the cleared flight level. Therefore, it will be able to 

extrapolate future aircraft positions in the medium term and predict conflicts that cannot 

currently be predicted with the STCA system. Thus, it is considered that the MTCD 

system may be effective in preventing future incidents similar to the one under analysis 

in this report. 

For this reason, no safety recommendations are issued. 

Furthermore, as indicated in section 1.17.3, ENAIRE issued two internal safety 

recommendations following the incident: 

• Concerning ATS / Airspace Design: Study the feasibility of the ATS Division 

analysing the design of the current airspace, especially the OXX volume, in order 

to examine alternatives, if any, that could improve safety, especially in terms of 

situational awareness and conflict detection, and efficiency with respect to the 

current sectorisation. 

• Concerning ATS / Vectoring and spacing techniques. Radar surveillance: 

Training, visual scanning techniques to avoid blind spots. In addition, study the 

feasibility of teaching filter configuration techniques on the main and auxiliary 

screens so that, having the necessary information, the visual noise that hinders 

the detection of conflicts between aircraft can be avoided. 

Regarding these recommendations, ENAIRE reported that: 

• The first of the two recommendations remains open. Different scenarios are being 

considered by the ATS Division, including splitting the GXX sector. Potential 

solutions are being analysed to ensure that the OXX volume is integrated into a 

new sector and not added to an existing sector as soon as a minimum number of 

hourly movements is reached. 

• The second of the recommendations is already closed, as the event has been 

included in the incident training course for air traffic controllers. 

It is considered that the two internal recommendations issued by ENAIRE are effective 

in terms of disseminating and improving procedures, and, therefore, no 

recommendations are issued in these respects. 

  

 


