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About Swedish Accident Investigation Authority

The Swedish Accident Investigation Authority (SHK) investigates accidents and incidents
from a safety perspective regardless of whether they occurred on land, at sea or in the air.
The authority's accident investigations are intended to disseminate knowledge and provide a
basis for actions by authorities, companies, organizations, and individuals that improve
safety and reduce the risk of accidents. The activities should also contribute to people feeling
secure and having trust in society's institutions and the confidence in transportation
systems. The mission also includes assessing the efforts made by the rescue services in
connection with an accident. However, the investigations should not assign blame or
liability, whether criminally, civilly, or administratively.

The investigations by SHK aim to answer three questions:

e  What happened?
e  Why did it happen?
e How can a similar accident/incident be avoided in the future?

Investigations of aviation accidents and incidents are primarily regulated by Regulation (EU)
No 996/2010 on the investigation and prevention of accidents and incidents in civil aviation

and the Act (1990:712) on the investigation of accidents. The investigations are conducted in

accordance with Annex 13 of the Chicago Convention.

The report is also available on the Swedish Accident Investigation Authority's website:
www.shk.se.

The report is covered by the Creative Commons Attribution 2.5 Sweden (CCBY 2.5 SE)
license. This means that you are allowed to copy, distribute, and modify the text as long as
you attribute SHK as the copyright holder. If you use material from this report, you should
cite the Swedish Accident Investigation Authority and the report number.

The illustrations in SHK's reports are protected by copyright. Unless otherwise stated in the
report, SHK is the copyright holder. If someone other than SHK is the copyright holder, you
need their permission to use the material.

ISSN 1400-5719

Diary number: L-41/23
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Summary

On the evening of June 18, 2023, an aircraft of the model Socata MS 893 A crashed in the
water north of Arkésund. The two pilots on board were fatally injured on impact. The flight
was a private flight from Hungary, via Poland with a planned final destination in Dala Jirna.
The flight was planned to be conducted under visual flight rules (VFR). The aircraft was
equipped for VFR flight.

The general weather conditions for the route across Sweden showed unsettled weather with
a low-pressure centre over northern Oland. Although the forecasts for the planned flight
path overall indicated that it was possible to fly according to VFR, the weather situation was
complex.

The pilots started on Sunday morning at 07:39 from Budaérs Airfield (LHBS) in Hungary
and stopped at Szczecin Airport (EPSC) in Poland to refuel before they continued towards
Dala Jéarna.

At Jonkoping Airport, they encountered adverse weather and decided to fly to Vaxjo/-
Kronoberg Airport. After the pilots independently obtained weather information for
Stockholm/Skavsta Airport, that reported VFR conditions, they changed the destination
there. However, the weather at the airport deteriorated rapidly, probably without their
knowledge.

On their way to Stockholm/Skavsta Airport, they changed the destination airport back to
Dala Jarna when the weather probably improved. When the weather deteriorated again in
the northern part of Lake Vittern, the destination airport was again changed back to
Stockholm/Skavsta Airport. At that time there were no good alternative airports in the area.
Most likely the pilots decided to fly to Stockholm/Skavsta Airport to see what the weather
was like in the area around and at the airport. With this, they were flying against the worst
weather in the area.

Everything points to the fact that the aircraft ended up in clouds. Thus, the visual references
were lost and as a result the pilots lost control of the aircraft. The impact in the water was
heavy and probably inverted at a steep angle to the surface of the water.

Witnesses in the area alerted SOS who in turn activated the rescue services. The rescue
measures are deemed relevant and reasonable.

The technical investigations carried out did not identify any technical faults or deficiencies
that could have contributed to the accident.

During the investigation, safety deficiencies have been identified for how airport operators
describe an airport's availability in the AIP' (PPR?) and how the Air Traffic Control expresses
themselves when the Air Traffic Services (ATS) is open or closed at an airport. Overall, there
is therefore a risk of misunderstanding and that it can be difficult to know whether an air-
port is accessible or not.

! AIP - Aeronautical Information Publication.

2 PPR - Prior Permission Required.
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There is no organisation with a clear overall responsibility that can be addressed with the
issue of PPR unlike phraseology, which is handled by the Swedish Transport Agency's regu-
lations on radiotelephony and phraseology. However, the Swedish Transport Agency is
deemed to be best to deal with the problem as a whole.

The SHK therefore considers that the Swedish Transport Agency, together with Air Traffic
Control providers and airport operators, should review the system to increase clarity and
prevent misunderstandings.

Causes

The accident was caused by several circumstances and decisions that together reduced the
possibility of conducting the flight safely. As a result, the pilots flew into the worst weather in
the area and lost visual references, which in turn caused them to lose control of the aircraft.

Safety recommendations

The Swedish Transport Agency is recommended to:

e Within the framework of the oversight of airports, promote the use of a common
standard for how PPR is described in the AIP, (see section 2.3.3). (SHK 2024:06 R1)

e Analyse how airports accessibility is limited by PPR and how it affects aviation
safety, (see sections 2.3.3 and 2.3.4). (SHK 2024:06 R2)

e Clarify the ATC phraseology regarding the availability of an aerodrome when the
ATS is open or closed, (see sections 2.3.3 and 2.3.4). (SHK 2024:06 R3)
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Final report SHK 2024:06

Data

Aircraft

Registration: HA-BNS

Model: MS 893 A

Airworthiness: Certificate of Airworthiness and Valid Air-
worthiness Review Certificate (ARC)?

Serial Number: 11043

Owner: Private

Time of occurrence

June 18 2023, 18:02 hrs in daylight. All times are UTC*
(Swedish Daylight-Saving Time -2 hours)

Place

North of Arkésund, Ostergétlands County,
(position 58°32N 016°54E, in the Baltic Sea)

Type of flight

Private

Weather

According to SMHI's analysis: Easterly wind between

8 and 10 knots, visibility between 2,000 and 6,000 met-
res in light rain or mist, Stratus and Nimbostratus
clouds with a cloud base of around 300 feet, tempera-

ture/dewpoint +16/+16°C, QNH® 1014 hPa

Persons om board

In total: 2
Crew members: 2

Injuries to persons

Two fatally injured

Damages

To the aircraft: Destroyed
Other damage: Fuel and oil spill in the sea

Pilot in command

Age: 42 years
Licence: ATPL®

Total flying hours: 11,051hours (nine months before the
accident)

Accompanying pilot

Age: 43 years
Licence: ATPL

Total flying hours: 8,512 hours (12 days before the acci-
dent)

3 ARC - Airworthiness Review Certificate.

4 UTC - Coordinated Universal Time.

> QNH - The atmospheric pressure adjusted to the mean sea level.

6 ATPL - Airline Transport Pilot License.
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The Investigation

SHK was informed on June 18 that an accident involving one aircraft with the registration
HA-BNS had occurred north of Arkésund, Ostergétlands County, on the same day at 18:02.

The accident has been investigated by SHK represented by John Ahlberk, Chairperson, Mats
Trense, Investigator in Charge (Operational Investigator) and Ola Olsson, Technical Investi-
gator.

As an accredited representative of Hungary, Zsigmond Nagy from the Transportation Safety
Bureau (TSB) has participated.

As an accredited representative of France, Thierry Loo has participated. He was assisted by
advisor Catherine Hérau from the type certificate holder Daher.

As an accredited representative of the United States, John M. Brannen has participated.

The Safety Investigation Authorities in Ireland and Belgium have assisted the investigation
with information.

Hannu Melaranta has participated as an adviser on behalf of the European Union Aviation
Safety Agency (EASA).

Magnus Axelsson has participated as an adviser on the behalf of the Swedish Transport
Agency.

The following organisations have been notified: EASA, The European Commission and the
Swedish Transport Agency as well as the Safety Investigation Authorities for civil aviation in
Hungary, France and the USA.

Investigation material

e Interviews have been conducted with Air Traffic Controllers, pilots who previously
flew the aircraft and the owner of the aircraft.

e The aircraft has been documented on the seabed before salvage.
e The aircraft has been recovered and examined.

e Technical examinations have been carried out of the aircraft as well as the phones
and iPads that were on-board.

e Registrations from the Swedish Air Navigation Services Provider (LFV) and the
Swedish Armed Forces have been analysed.

e Audio recordings from Air Traffic Control have been analysed.
e Weather information has been collected and analysed by SMHI.

A meeting with the interested parties was held on February 08 2024. At the meeting SHK
presented the facts discovered during the investigation, available at the time.
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1. Factual information

1.1 History of the flight

1.1.1 Precondition

Two pilots were to pick up an airplane from Dala Jarna and fly it to Hungary. They planned
to fly together from Hungary in one airplane and then fly each airplane back from Dala
Jarna.

The flight was a private flight and was planned to be conducted under Visual Flight Rules
(VFR). The aircraft was equipped for VFR flight.

The pilots started on Sunday morning at 07:39 from Budaors Airfield (LHBS) in Hungary
and stopped at Szczecin Airport (EPSC) in Poland to refuel. All indications are that the air-
craft was refuelled to full tanks which meant they had fuel for an estimated flight time of

6 hours and 45 minutes. The flight continued at 13:13 towards Dala Jarna with an estimated
flight time of 4 hours and 47 minutes, which would mean an arrival at Dala Jarna at 18:00.

The general weather conditions for the route across Sweden showed unsettled weather with
a low-pressure centre over northern Oland and an occlusion front moving north. Cloud
conditions were variable with a general cloud base above 2,000 feet to locally drop below
500 feet. Visibility was generally more than 8 km but could locally decrease to less than

5 km. In addition to this, there were showers and isolated or temporary embedded thunder-
storms.

The pilots had extensive flying experience and worked as commercial pilots on larger com-
mercial aircraft for an airline. One of the pilots was scheduled to fly from Budapest Airport
on Tuesday morning, two days after the accident.

1.1.2 Sequence of events

The first part of the flight from Szczecin Airport was according to the submitted flight plan.
After passing the coastline just east of Ystad, the aircraft descended to an altitude between
3,000 and 2,500 feet towards Jonkoping.

At 15:41 the pilots contacted Sweden Control. They were then south of Jonképing and asked
for the latest weather for Jonképing Airport, see Figure 1. When the pilots asked the Air
Traffic Controller if they should contact the Tower at Jonkoping Airport, they received infor-
mation that Jonkoping Airport was closed. A while later they asked if Karlsborg and
Link6ping/SAAB Airports were open. They then received the latest reported weather for
Karlsborg Airport and information that Linképing/SAAB Airport was closed. At the time
they turned east at an altitude of 3,000 feet.
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Figure 1. The flight south of Jénkoping to east of Lake Vattern with radio communication between the Air
Traffic Control and HA-BNS marked with red location icons. Blue dashed line illustrates where position
markings are missing during flight. Markings inserted by SHK. Image: OpenStreetMap (c) 2014 Esri.

At 16:02 the pilots asked Sweden Control if Viaxjo/Kronoberg Airport (henceforth Vaxjo
Airport) was open, which the Air Traffic Control (ATC) confirmed. They announced shortly
afterwards that they intended to fly to Vaxj6 Airport and headed south. The ATC transmitted
the latest reported weather for Vaxjo Airport and the pilots confirmed that they were head-
ing for Vaxjo.

A while later (at 16:14 position unknown) the pilots called Sweden Control again and
announced that the weather looked better in the area around Stockholm/Skavsta Airport
(hereafter Skavsta Airport) and they therefore intended to fly in the direction of Skavsta Air-
port. The pilots announced 16 minutes later, that they were turning towards Hultsfred due to
weather, and intended to continue in the direction of Skavsta Airport when free of weather.

When the pilots informed ATC about the intention to fly towards Skavsta Airport, Sweden
Control contacted Ostgdta Control to inform that HA-BNS was heading towards Skavsta Air-
port. During the internal discussion between Sweden Control and Ostgéta Control, the Air
Traffic Controller at Ostgéta Control mentioned that there were clouds in the area around
Skavsta with a cloud base of 500 feet. Before this information had been conveyed, HA-BNS
was approaching Kronoberg's Terminal Area and Sweden Control therefore asked the pilots
to contact Kronoberg for clearance.

After avoiding weather, the pilots turned north and climbed to 6,000 feet. They again
contacted Sweden Control at 16:39 and announced that they intended to fly to Dala Jarna
and no longer to Skavsta Airport. After that they maintained a northerly course for

30 minutes. During this time, the ATC informed, among other things, the latest reported
weather for Borlange Airport.
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At 17:07 the ATC conveyed information to the pilots from an off-duty Air Traffic Controller
who lived in Dala Jirna that the weather was not so good at Dala Jarna Airport. The pilots
thanked for the information and reported that they intended to climb to 6,500 feet and
continued on a northerly course, see Figure 2.

stockholmy/skarta 1N

Figure 2. The flight from east of Vdttern to the accident site with radio communications between the ATC and
HA-BNS marked with red location icons. Markings inserted by SHK. Image: OpenStreetMap (c) 2014 Esri.

West of Linkoping they changed course to the east. This heading would take them into
controlled airspace and therefore the ATC informed them at 17:16 that they must contact
Ostgota Control for clearance. The pilots contacted Ostgota Control and stated that they
were again heading towards Skavsta Airport. When ATC transmitted the latest weather for
Skavsta Airport, the pilots asked for the latest weather report for Norrképing and
Linkoping/SAAB Airports. The weather for Norrkoping/Kungsangens Airport (hereafter
Norrkoping Airport) reported a broken cloud layer at 500 feet in good visibility. Linkoping/-
SAAB Airport was reported to be closed by ATC and therefore no weather was reported.

At 17:20 the Air Traffic Controller contacted the pilots and asked if there was an emergency,
and if so Linképing/SAAB Airport was available which had a cloud base of 700 feet. The
pilots thanked for the information, but wanted to continue towards Skavsta Airport.

Just east of Linkoping, the pilots requested clearance to descend. The Air Traffic Controller
approved this and at the same time asked if they had the ability to perform an instrument
approach, if necessary. The pilots replied that it was not possible. They were then informed
of the latest weather at Skavsta Airport which indicated a cloud base of 400 feet and a cloud
top of about 1,000 feet.

At 17:51 HA-BNS was cleared to descend to 1,600 feet or below.
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At 17:59 the Air Traffic Controller asked how things looked and whether they would be able
to turn to a northerly course anytime soon. The pilots replied that they intended to land run-
way 34 at Skavsta Airport. The Air Traffic Controller then informed that the cloud base at
Skavsta still was 400 feet. After this, there was no further communication between the ATC
and HA-BNS, see Figure 3.

Witness in
an boat 4

Accident site

: ,’ Winess that heard the engine RPM
increasing before impact

¢ z

At 17:59
| Last communication between
f HA-BNS and ATC

.A 1 - .
Figure 3. Last part of the flight. Markings inserted by SHK. Image: Google Earth © Lantmateriet.

Radar data shows that just before the accident site, the aircraft turned left and later lost alti-
tude. A witness who was on a boat heard the aircraft fly over the boat, but could not see it
due to clouds. Soon after, an impact was heard and the sound of the engine ceased. Another
witness who was positioned 2.5 km southwest of the impact site heard the aircraft's engine
speed increase before impact.

The last radar echo was noted at 18:01:55.
The accident occurred at position 58.32N 016.54E.

1.2 Injuries to persons

Both pilots were fatally injured.

1.3 Damage to aircraft

Destroyed.

1.4 Other damage

Environmental impact

Fuel and oil spills in the sea.
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1.5 Personnel information

1.5.1 Qualifications and duty time of the pilots

Pilot in command
The pilot in command, 42 years old, had an Airline Transport Pilot License (ATPL) with a
valid class SEP’ (land) and a valid medical certificate.

The pilot's log book has not been found. SHK has received extracts from the log book nine
months before the accident. The total flight time at the time was 11 051 hours.

Training on the class was completed with a successful Skill Test on October 20 2000. Last
PC® on the class was completed December 14 2022 on the type C-152.

Accompanying pilot

Accompanying pilot, 43 years old, had a valid Airline Transport Pilot License (ATPL) with a
valid class SEP (land) and a valid medical certificate. The accompanying pilot handled the
radio communication.

The pilot's log book has not been found. When the certificate was renewed, 12 days before
the accident, the total flight time was 8,512 hours.

Class Renewal and PC was carried out June 06 2023 on the type C-150.

1.6 Aircraft information

The Socata MS 893 A is a four-seat, low-wing, single-engine aircraft. It is roughly 7 metres
long and has a wing span of just under 10 metres.

( |

Figure 4. The aircraft.

7 SEP - Single Engine Piston.

8 pC - Proficiency Check.

13 (40)



1.6.1 Airplane

Airplane Airplane data
TC-holder Daher Aerospace
Model MS 893 A

Serial number 11043

Year of manufacture 1969

Gross mass, kg

Max start/landing mass 1,050/1,000
current 977

Centre of gravity

Within limits

Total flying time, hours

Unknown at the time of the accident
(4,607 hrs April 10 2023)

Flying time since latest inspection Unknown

Type of fuel uplifted before the 100 LL
occurrence

Engine Engine data
TC-holder Lycoming Engines
Type 0-360-A3A

Serial number L-25480-36C
Total operating time, hours Unknown
Operating time since overhaul, hours | Unknown

hours

Propeller Propeller data

TC-holder Sensenich Propeller Company
Type 76EM8-0-54

Serial number 33433K

Total operating time, hours Unknown

Operating time since inspection, Unknown

According to information there were no documented deferred remarks.

There are no requirements for a MEL?® for the aircraft and none existed.

The aircraft had a Certificate of Airworthiness and a valid Airworthiness Review Certificate

(ARC).

The last inspection was carried out on April 10 2023 at a running time of 4,607 flight hours.
A new engine was installed on March 23 2022 at 4,598 flight hours.

9 MEL - Minimum Equipment List.

14 (40)



1.6.2 Flight Instrument
The aircraft was equipped for flight in Visual Meteorological Conditions (VMC).

A Turn & Slip Indicator was installed, but not an Attitude Indicator (Horizontal Gyro).

The instrument consists partly of an electrically driven turn indicator that shows the rate of
turn, and partly of an inclinometer. The ball in the inclinometer shows if the aircraft is in
coordinated flight or if it is skidding or slipping through the air.

Figure 5. Principle picture. Turn indicator marked with red frame
and the inclinometer marked with a blue frame.

1.7 Meteorological information

Meteorological information for Sweden is available on LFV's website AROWeb — AIS MET

and Flight Planning'® in both Swedish and English. Among other things, TAF'', METAR'?
and maps are presented. It is also possible for a pilot to contact a meteorologist for weather
information by phone.

There was no reported weather for Dala Jarna Airport, but there were two airports nearby
that could indicate the weather in the area when the flight was planned. Mora Airport
located 28 nautical miles north of Dala Jarna reported light winds from the east, visibility
greater than 10 km, overcast with a cloud base at 8,400 feet, temperature/dew point
+22/+09°C and QNH 1017 hPa. Borlange Airport located 32 nautical miles east of Dala
Jarna reported light winds from the southeast, visibility more than 10 km, overcast with
cloud a base at 9,600 feet, temperature/dew point +21/+12°C and QNH 1017 hPa.

10 https://www.aro.lfv.se/

1 TAF - Terminal Area Forecast.

12 METAR - METeorological Aerodrome Report.
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Figures 6 and 77 present the TAF and METAR for Stockholm Skavsta Airport (14 nautical
miles north of the accident site).

|18/06/2023 13:20-> METAR ESKN 181320Z 04009KT 010V070 CAVOK 18/16 Q1013= |
18/06/2023 13:50-> METAR ESKN 1813507 05010KT 9999 SCT038 BKNO84 159/17 Q1013=

18/06/2023 14:20-> METAR ESKN 1814207 06010KT 020V090 9999 FEW011 SCT040 BKN0O90 18/16 Q1013=
18/06/2023 14:50-> METAR ESKN 181450Z 06011KT 020V080 9999 SCT012 BKNO61 19/16 Q1014=
18/06/2023 15:20-> METAR ESKN 1815207 07010KT 9999 FEW015 BKNO029 18/16 Q1014=

[18/06/2023 15:50-> METAR ESKN 1815507 08011KT 9999 -RA SCT017 BKN027 18/16 Q1014= |
18/06/2023 16:20-> METAR ESKN 1816207 10015KT 9999 -RA BKNO11 OVCO015 17/16 Q1014=

18/06/2023 16:50-> METAR ESKN 181650Z 10013KT 9000 -RA BKNOOE 17/16 Q1014=

18/06/2023 17:20-> METAR ESKN 1817207 09012KT 9999 BKNOO5 17/16 Q1014=

18/06/2023 17:50-> METAR ESKN 181750Z 11010KT 8000 OVC004 17/16 Q1014=

18/06/2023 18:20-> METAR ESKN 1818207 10008KT 6000 BKNOO4 17/16 Q1014=

Figure 6. Metar for Skavsta Airport. Red marking shows the weather when the flight took off from Poland and
blue marking shows the actual weather report when HA-BNS calls ATC at 16:14 to fly to Skavsta Airport.

18/06/2023 11:30->TAF ESKN 1811307 1812/1912 02008KT 9999 -RA BKN0O40 TEMPO 1812/1818 4000
SHRA BKNOS0CB PROB40 1812/1906 4000 BR BKNOO5 BECMG 1814/1816 09010KT=

Figure 7. TAF for Skavsta Airport valid for the period between 12:00 on the day of the accident until 12:00 the
following day.

According to SMHI's analysis the weather at the accident site at the time of the accident
indicated easterly wind between 8 and 10 knots, visibility between 2 and 6 km, light rain or
mist, cloud type Stratus and Nimbostratus with a cloud base around 300 feet, temperature/-
dewpoint +16/+16°C and QNH 1014hPa.

1.7.1 Low Level Forecast

SMHI publishes a Low-Level Forecast (LLF) three times daily. The LLF contains information
of interest to both VFR and IFR flights and includes weather vertically from ground to flight
level 125. The forecast is available both graphically and in text.

The graphical presentation shows LLF areas coloured with respect to the lowest values of
visibility and cloud base expected in that area. The LLF areas are colour coded according to
the label below. The map and indicate a general weather marked as "G" and a local weather
marked as "L". Local weather is considered prevailing if this only covers parts of the area
and/or part of the time period (two hours). In figures 8 and 9, the forecasted weather is
presented graphically for the period when HA-BNS flew over Sweden.
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1.7.2 Nordic Significant Weather Chart

The Nordic Significant Weather Chart (NSWC) is an overview of significant aviation weather
(including severe icing, severe turbulence, strong convection and thunderstorms) in Sweden

and neighbouring countries, valid for a specific time. The map is issued every six hours,
4 hours before the validity period.

Figure 10 presents an overview of the weather that was valid at 12:00.
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Figure 10. Nordic Significant Weather Chart (NSWC). Image: SMHI.
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1.7.3 Weather radar

The weather radar detects where there is precipitation and how intense the precipitation is.
More intense rain produces stronger echoes which is illustrated with the use of different
colours when a radar image is presented.

Figure 11 presents a weather radar image for when the aircraft was turning towards Skavsta
Airport west of Linkdping. The image shows precipitation north of the aircraft's position.
The aircraft position is marked with a red ring.
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Figure 11. Weather radar image at 17:10 when the aircraft turns towards Skavsta Airport. To the right in the
picture is a table for the intensity of precipitation by colour (mm/hour). Markings inserted by SHK. Image:
http://se.baltrad.eu/.

1.7.4 METAR

Airport weather observation to be issued regularly once every half hour. METARSs are issued
-20 and -50 after every full hour.

1.7.5 VOLMET

Regular voice broadcast in English of aeronautical weather information (METAR with trend

forecast) for aircraft in flight via VHF'®. VOLMET is updated -05 and -35 after every full
hour. Jonképing VOLMET 127.20 MHz transmits the latest METAR with a 15-minute delay
for, among others, Stockholm Arlanda, Bromma and Skavsta Airports.

1.7.6 MESAN-Analysis

Mesan is a meteorological analysis model that describes the current weather situation based
on observations from radar, satellite, ground observations and numerical fields from SMHI's
weather forecast model. The analysis delivers a number of parameters that describe the
weather situation in terms of temperature, precipitation, cloud base, wind, visibility and dew
point.

SMHI's MESAN analysis shows that general visibility was less than 2,000 metres with a
varying cloud base between 100 and 900 feet in the accident area, see Figure 12.

'3 VHF - Very High Frequency.
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Figure 12. MESAN analysis at 18:00. Red dashed thin lines indicate a visibility of less than 4,000 metres and red

thick lines indicate a visibility of less than 2,000 metres. The accident site marked with a light blue ring. Mark-
ings inserted by SHK. Image: SMHI.

1.8  Aids to navigation

The pilots used a flight application (app) as a digital aid for planning the flight and probably
also for navigation during the flight.

The flight app includes, among other things, a moving map, weather information such as
NOTAM, TAF and METAR for the planned route, virtual radar, airspace information and
AIP. In order to be able to update weather information during flight, an internet connection
is required.

1.9 Communications

SHK has taken part in the radio communication between HA-BNS and the ATC. The
communication supports the information about the sequence of events as described in
section 1.1.2.

1.10 Aerodrome information

Not applicable.

1.11  Flight recorders

There was no installed flight or cockpit voice recorder in the aircraft, nor was such equip-
ment required for this type of aircraft.

SHK has obtained and attempted to read out registered data from other sources and devices,
which is presented below.

1.11.1 Radar registrations from LFV and the Swedish Armed Forces

The aircraft's transponder provided the radar system with an identification signal and an
altitude indication. The lateral position was calculated by the radar equipment based on the
transponder's identification signal, while the altitude information was obtained directly from
the aircraft's transponder. Position and altitude data support the sequence of events as
described in section 1.1.2.
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1.11.2 Mobile phones and tablets

Two mobile phones and two iPads were found during the recovery of the aircraft. They were
sent to BEA'“ for examination and reading. No information could be read out from either
device.

1.12 Accident site and aircraft wreckage

1.12.1 Accident site

The aircraft was located south of Eko at a depth of 8 metres, see Figure 13.

Figure 13. The accident site marked with a red symbol inserted by SHK. Image: Grénakarta © Lantmateriet.

' BEA - Bureau d’Enquétes et d’Analyses pour la sécurité de I’aviation civile.
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A witness who was on the north side of Eko heard the aircraft before the impact. After
impact, he travelled by boat around Eko and was able to locate wreckage parts in the water.
The witness documented the accident scene with pictures and video. Figure 14 shows a
picture over the accident site.

Figure 14. Picture taken southeast of Eko in a westerly direction. Image: Witness.

1.12.2 Aircraft wreckage

The Coast Guard documented the area of the impact site and located the aircraft using
multibeam sonar. Subsequently, divers document the accident site. It could be established
that the aircraft was broken up in several parts on the seabed within an area of 45 metres.
Wreckage parts was also found floating on the surface in an area northwest of the wreck site,
see Figure 15.

Figure 15. The location of the wreckage on the seabed. Red marking shows in which area the wreckage parts
that floated on the surface were found. Ek6 can be seen north of the accident site. Markings inserted by SHK.
Image: Google Earth © Lantmateriet.
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1.12.3 Salvage of the aircraft wreckage

Two days after the accident, recovery of the aircraft began. The salvage took place over three
days and the total dive time was 12 hours and 32 minutes. The aircraft including its four
corners (nose, wingtips and tail section) were located and recovered. The divers were also
able to recover the pilots' phones and iPads.

20-06-23 17:097:18
Dyk

Figure 16. The plane on the seabed. The image shows the right part of the aircraft's fuselage and
tail section. Image: Coast Guard.

20-06-23 17:43:42
Dykare 2

Oskar
99:56:15

Figure 17. The plane on the seabed. The picture shows the engine and the aircraft instrument panel.
Image: Coast Guard.
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Figure 18. The pictures show the right wing, the fuselage with the left wing, engine and instrument panel
and propeller.

After recovery, the aircraft was transported to SHK's premises for further investigation.

1.13 Medical and pathological information

Nothing has emerged from the medical examinations to indicate that the pilots' mental or
physical condition was impaired before or during the flight.

The results of the autopsy report indicate that both pilots were fatally injured on impact in
connection with the accident.

The investigation material shows that the pilot in command was the pilot flying the aircraft
and that both pilots were wearing seat belts.

1.14 Fire

Not applicable.
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1.15 Survival aspects

1.15.1 Rescue operation

An alarm call was received by SOS Alarm at 18:07 from a witness who had heard a plane
crash into the water. Another witness who anchored with a boat near the crash site called
soon after.

SOS Alarm connected the rescue centre for the municipal rescue service (Raddningstjansten
Ostra Gotaland, RTOG), JRCC'® and the police command centre to listen in and alerted an

ambulance. JRCC alerted the rescue helicopter in Visby and resources from SSRS'®to try to
locate the crash site. A boat from the Coast Guard was also able to join the search and RTOG
alerted their rescue divers.

The witness who had anchored his boat near the impact site took a boat towards the area and
could see, among other things, a glider log book and an airplane wheel floating on the
surface of the water. A lifeguard from the SSRS who lived nearby also arrived to the area and
was able to make similar observations. The search continued when SSRS and the Coast
Guard shortly afterwards arrived with their boats at 18:36.

The rescue helicopter arrived at 19:00 but could not find any other items nearby. Upon arri-
val at the crash site, the helicopter pilots observed low clouds with an over side of the clouds
of 500 to 700 feet. They descended through clouds five nautical miles north of the accident
site to made ground contact at 120 feet. When they later arrived at the scene of the accident,
the weather was slightly better.

While the search for the accident site was ongoing, the JRCC sought information about the
aircraft and those on board. After they received information that there would be two people
on board, this was conveyed to the rescue personnel.

A probable accident site could be located with the help of oil spills and the Coast Guard's
sonar.

At 19:33 the divers were in the water and began a search for the wreck and those on board.
They found the wreckage 15 minutes later and a person found at the wreckage was able to be
brought up to the surface and into a SSRS boat. Another person was thereafter found under
the plane wreckage and it took another 45 minutes to bring the person to the surface. The
persons showed no signs of life and were later found to be deceased.

The rescue service was terminated 20:35.

15 JRCC - Joint Rescue Co-ordination Centre.

16 SSRS - Swedish Sea Rescue Society.
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1.16 Tests and research

1.16.1 Technical examination of the aircraft

The front part of the fuselage including the cockpit had extensive damage. Both wings, hori-
zontal stabilizer, elevator, nose landing gear and engine were broken from the fuselage. The
propeller had separated from the engine by breaking the crankshaft. The damage to the latch
of the canopy showed that it had been closed at the time of the impact.

The left wing was completely torn and the wing spar was severely bent backwards. The right
wing had less damage in comparison. Slats, trailing edge flaps and main landing gear were
broken from their mountings.

Figure 19. The aircraft from above with its parts positioned by SHK.

The right-wing trailing edge flap was not recovered during the salvage of the aircraft wreck-
age. However, the fracture surfaces of its attachments on the aircraft indicate overload frac-
tures.

At the tail section, the rudder had been torn away from the vertical stabilizer. Both the verti-
cal stabilizer and the rudder had deformations on the upper parts. The elevators were broken
from the horizontal stabilizer.
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N
ircraft parts placed by SHK.

Figure 20.

Continuity of the flight control system, such as control lines, breakaway pulleys, control rods
and levers has been determined to the greatest extent possible, considering the damage.

In summary, all damage to the aircraft is deemed to be of the type that occurs in the event of
a heavy impact. There are no signs of fatigue, corrosion, other material defects or any other
failure.

1.16.2 Turn and Slip Indicator

During the technical examination, the switch for the turn indicator was in the "OFF"
position. An examination of the instrument showed that the fuse cap was mounted on the
fuse holder, but there was no fuse in inside. There was no label on the instrument that indi-
cated that the instrument was out of order.

The Turn and Slip Indicator only function was therefore its inclinometer (ball) that showed
whether the aircraft was flown coordinated or whether it was sliding or skidding through the
air, i.e. accelerations along the transverse axis of the aircraft.

According to interviews with other pilots who flew the aircraft it emerged that the Turn Indi-
cator never was used when they flew the aircraft.
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1.16.3 Fuel investigation for the flight

According to the flight manual, the aircraft's fuel consumption is between 30 and 36 litres
per hour at cruising altitude.

On the previous flight, the flight time was 4 hours and 41 minutes. According to a fuel receipt
from Szczecin Airport, 152 litres were refuelled. Assuming that the aircraft took off with full
tanks from Hungary and that it was refuelled to full tanks at Szczecin Airport, the aircraft
had used 32.5 litres per hour during the last flight.

The aircraft's tanks have a capacity of 220 litres. This means that with the same fuel
consumption as the previous flight, the available flight time from Szczecin Airport would be
around 6 hours and 45 minutes.

1.16.4 Altimeter setting

The altimeter in the wreckage was found set to 1014 hPa, which was consistent with the QNH
that prevailed at Skavsta Airport.

1.17 Organisational and management information

Not applicable.

1.18 Additional information

1.18.1 Rules for flying under visual flight rules (VFR)

Flight planning

The pilot in command shall only commence or continue a VFR flight if the latest available
meteorological information indicates that the weather conditions along the route and at the
intended destination at the estimated time of use will be at or above the applicable VFR
operating minima.

Fuel must be carried to fly to destination as well as a fuel reserve for flight for an additional
30 minutes holding at 1,500 feet above ground at the destination airport.

Visibility and minimum distance from clouds
Figure 21 shows the minimum visibility and distance from clouds during VFR flight accord-
ing to SERA regulation (EU) 923/2012'".

'7 COMMISSION IMPLEMENTING REGULATION (EU) No 923/2012 of 26 September 2012 laying down the
common rules of the air and operational provisions regarding services and procedures in air navigation and
amending Implementing Regulation (EU) No 1035/2011 and Regulations (EC) No 1265/2007, (EC)

No 1794/2006, (EC) No 730/2006, (EC) No 1033/2006 and (EU) No 255/2010.
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Tabell 5. 5-1 (*)

Hajd Luftrumsklass Flygsikt Avstand frin moln

PA eller éver 3 050 m (10 000 ft) AMSL. AMBCDEFG 8 km 1 500 m horisontellt
300 m (1 000 fi) vertikalt.

Under 3 050 m (10 000 ft) AMSL men éver | A(*) BCDEFG 5 km 1 500 m horisontellt

det hogsta av 900 m (3 000 ft) AMSL eller 300 m (1 000 ft) vertikalt.

300 m (1000 ft) AGL.

Pa eller under det hogsta av 900 m (3000 ft) | A(**) BCDE 5 km 1 500 m horisontellt

AMSL eller 300 m (1 000 ft) AGL. 300 m (1 000 fi) vertikalt.
FG 5 km (***) Fritt frin moln och med sikt

till marken (vattnet).

Figure 21.SERA.5001.

In the Swedish Transport Agency's regulations and general advice on traffic rules for avia-
tion (TSFS 2020:59) which supplement the SERA regulation, it is stated that flight according
to VFR during daylight in uncontrolled airspace at or below the highest of 3,000 feet

(900 m) above sea level (AMSL) or 1,000 feet (300 m) above the ground (AGL) may take
place in flight visibility down to 3,000 metres.

1.18.2 Publication of airport information in AIP

If an airport is certified according to European airport regulations (EU) 139/2014'%, certified
according to Swedish Airport regulations or is an airport that does not require approval,
flight data and aeronautical information must be updated in AIP if the airport is included in
AIP.

The Swedish Transport Agency is responsible for the information published in AIP, while
production is carried out by LFV. In regards to the information about PPR, the airports are
responsible for the design of the text in its entirety. The standard according to LFV is to
describe about PPR in AIP local regulations for the airport (see section 2.20).

1.18.3 Spatial disorientation when visual references are lost

Humans have three systems to maintain balance, sense in the muscles, vision and the
balance organ in the inner ear. When flying, the sense in the muscles is unreliable as the per-
ceived direction of load on the body depends on aircraft attitude and manoeuvring. The
inner ear has a system of semi-circular canals and sacs that sense both linear and angular
accelerations. However, the inner ear does not sense slow changes as the acceleration is very
low. In flight, vision is thus the most reliable balance system. If external references are lost,
for example in clouds, it causes spatial disorientation to arise. A pilot can therefore feel that
the aircraft is in a horizontal flight attitude even though it is in a bank or vice versa. Pilots
trained for instrument flight are taught to disregard spatial disorientation and to rely only on
the aircraft's instrumentation provided the aircraft has appropriate instrumentation.

1.19 Special Methods of Investigations

Not applicable.

18 COMMISSION REGULATION (EU) No 139/2014 of 12 February 2014 laying down requirements and admini-
strative procedures related to aerodromes pursuant to Regulation (EC) No 216/2008 of the European
Parliament and of the Council.
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2. Analysis

2.1 Initial starting points

Through analyses and information from witnesses, a probable sequence of events has been
established.

The technical investigations carried out did not identify any technical faults or deficiencies
that could have contributed to the accident, apart from the inoperative Turn Indicator. All
damage to the aircraft is deemed to have occurred at impact.

It has not been determined whether the pilots were aware that the Turn and Slip indicator
was out of order. The Turn and Slip indicator switch were in the off position after the acci-
dent, which could indicate that the pilots did not intend to use it. Although, the position of
the switch may have changed in connection with the heavy impact.

As there was no document for which equipment that could be inoperative for flight (MEL),
there were no requirements or procedures to label an instrument that was inoperative, which
would have been appropriate.

The pilots normally worked as commercial pilots. It is therefore likely that the flight was
carried out as if working in a two-pilot system. The fact that the accompanying pilot commu-
nicated over the radio during the flight supports this assumption. Therefore, the pilots will
be considered as a crew in the analysis.

The action of the rescue service is deemed relevant and reasonable in the prevailing condi-
tions. SHK has therefore had no reason to further analyse the rescue operation.

2.2 The planning before the flight

There are no requirements for traceability when planning a private flight. This means that it
is not possible to know with certainty what information that was used by the pilots. How-
ever, it is likely that they due to their commercial background used similar planning docu-
ments such as METAR, TAF and weather charts. In addition to this, there was also the possi-
bility to see areas where it was flyable according to VFR in the flight app for planning
purpose only.

For the destination airport Dala Jarna Airport, there was no weather forecast available or
information about the current weather. In the vicinity, there were Mora and Borlénge Air-
ports, which at the time of take-off reported visibility values and cloud base above the mini-
mum allowed for VFR. The airports reported a large difference between temperature and
dew point, which meant that there was low relative humidity and thus a low risk of fog. The
Low-Level Forecast for the area also indicated general weather with visibility above 8 km
and cloud base between 1,500 and 2,000 feet. Overall, it indicated that VFR conditions could
be expected at the destination.

There are relatively few airports on the route to the destination that publish forecasts (TAF)
or current weather (METAR). Therefore, the NSWC and the Low-Level Forecast are the in-
formation that could best indicate what weather that could be expected along the route. The
Low-Level Forecast indicated that the flight could be carried out according to the visual
flight rules, but that the weather locally could be worse. Therefore, it was likely that the flight
route would have to be adjusted. They had fuel to navigate around locally adverse weather
along the route for around 1 hour 45 minutes.

30 (40)



There were also some airports along the route that could be used as alternate landing sites.
There is no requirement that there should be any alternative airports when planning a
private flight according to visual flight rules. It is likely that the pilots planned with one or
more alternative airports during the flight to Dala Jarna. This is because of their background
as commercial pilots where it is normal to always plan that way. The radio communication
indicates which airports that may have been relevant.

An alternative airport was probably Vaxjo Airport which had a forecast for VFR weather.
That’s where they initially wanted to fly to when they encountered bad weather. Linképing/-
SAAB Airport was also mentioned on several occasions. The airport also had a weather fore-
cast that indicated VFR weather, but there was also a temporary period when the weather
could be below VFR minimums. A temporary period is defined as a weather situation lasting
more than 30 minutes, but not longer than 60 minutes. For Linkoping/SAAB Airport, there
was also information in the AIP regarding Prior Permission Required (PPR) which limited
the airport's accessibility. PPR is handled further in section 2.3.3.

Another alternative was probably Skavsta Airport for several reasons. The pilots probably
had knowledge of Skavsta Airport because the airport was a destination for the airline they
worked for. The airport was also available for private flying around the clock (H24) without
prior permission (PPR) and there was also a weather forecast for the airport. The forecast
(TAF) for Skavsta Airport indicated generally good weather, but the forecast also indicated
that there was a high probability that the weather likely would change for the worse with a
cloud base of 500 feet. It was uncertain when the change of weather would occur. Therefore,
a long time period of 18 hours was specified in the forecast to indicate the period of the
change. The Low-Level Forecast did not indicate that this change would occur during the
time that HA-BNS would fly past the airport.

Although the forecasts for the planned flight path route indicated that it was possible to fly
according to VFR, the weather situation was complex. The weather conditions are consider-
ed to have been challenging for a flight with an aircraft without a gyro instrument that can
show the aircraft's flight attitude.

2.3 The initial sequence of events

The first part of the flight followed the planned route. At Jonkoping they flew at a height
between 1,500 and 2,000 feet above the ground. When the weather deteriorated, they
searched for alternative airports and first requested weather for Karlsborg and Link&ping/-
SAAB Airports. Finally, they decided that Vixj6 Airport was the best option and set course
for Vaxjo.

The investigation shows that during the flight to Vaxjo the pilots obtained information on
the weather conditions at Skavsta Airport on their own. This is because the ATC was not
asked about the weather there. Sources that they may have used are either VOLMET from
Jonkoping or the flight app that they may have updated with current flight weather. In both
cases, the weather they received for Skavsta Airport was the METAR at 15:50 which reported
a cloud base of 2,700 feet with scattered clouds at 1,700 feet and with visibility more than

10 km in light rain.

Based on the weather information at Skavsta Airport, the pilots made the decision to change
the destination to Skavsta Airport. At 16:14 the pilots called ATC and said that the weather
looked better in the direction of Skavsta Airport and set course there.
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By the next METAR for Skavsta Airport, which came six minutes after the pilots notified ATC
that they were flying towards Skavsta, the cloud base had almost halved and was 1,500 feet.
Half an hour later (at 16:50) the current METAR indicated that the cloud base had dropped
further to 600 feet. This meant that the forecast with a low cloud base for Skavsta Airport
had occurred.

After they set course for Skavsta Airport, Ostgoéta Control informed Sweden Control that
there were clouds in the area around Skavsta with a cloud base of 500 feet. The information
was never passed on to the pilots. According to information Sweden Control changed Air
Traffic Controllers at 16:15. After the change, the Air Traffic Controller tried to locate
HA-BNS because at the time radar contact was missing. Simultaneously, the air traffic
controller also handled other traffic. At the time, HA-BNS avoided weather and was heading
into the Kronoberg Terminal Area. Sweden Control therefore coordinated with the Tower in
Kronoberg and then asked the pilots to contact Kronoberg for clearance. Nine minutes later
when HA-BNS came back to Sweden Control, the pilots announced that they were again
heading for Dala Jarna. It was therefore no longer relevant for the ATC to relay the weather
situation at Skavsta Airport to the pilots.

While heading north, the weather probably got significantly better because, in addition to
changing their destination to Dala Jiarna, they were also able to climb to 6,000 feet. It is
however difficult to know with certainty what the cloud situation looked like during this
period because the clouds were layered. During the following thirty minutes, there was not
much communication between HA-BNS and the ATC regarding the weather, except that the
pilots asked about the weather for Karlskoga and Borldange Airports, which was normal con-
sidering that the destination again was Dala Jarna. The fact that the pilots did not ask about
the weather for Skavsta Airport, which had previously been an alternate airport, indicates
that they were not worried about the weather at Skavsta Airport. It is also unlikely that they
obtained weather from the flight app during this part of the flight because then they would
not have asked ATC about weather at other airports.

Before turning east in the direction of Skavsta Airport, ATC reported that the weather did
not look so good in the Dala Jarna area. There is no indication that the pilots reacted to this
information as they continued north. Once they turned east, west of Linkoping, it is likely
that it was a combination of the weather information for Dala Jirna and the weather situa-
tion at present position that made them decide to fly towards Skavsta Airport again.

When the pilots again notified ATC that they were flying towards Skavsta Airport, they stated
that they had checked the weather and that it looked good at the airport. Since there had
been a low cloud base at Skavsta Airport for some time, it is likely that it had been a while
since the latest weather was obtained. It is most likely that they were referring to the weather
that they obtained when they turned north towards Skavsta Airport just over an hour earlier.
When the Air Traffic Controller read the current weather for Skavsta Airport the pilots
immediately asked what the weather was like at Link6ping/SAAB and Norrkoping Airports.
It may indicate that the weather transmitted by the ATC was not the same as the weather
they had and that they then tried to find other options when they realized that the weather at
Skavsta Airport was worse than expected. For the pilots, the options for a suitable landing
airport with VFR weather had thus quickly changed for the worse and there were no good
alternatives in the immediate area.

At 17.20 the ATC contacted the pilots and asked if there was an emergency, and if so
Linkoping/SAAB Airport was available which had PPR. The pilots thanked for the informa-
tion, but wanted to continue towards Skavsta Airport. PPR and declaring an emergency are
dealt with further in section 2.3.3.
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The situation was probably perceived as problematic in that there were no good airports to
land at. The aircraft probably had fuel to fly for more than two hours, which meant that there
was no need for a quick decision. Most likely the pilots decided to fly to Skavsta Airport to
see what the weather was like in the area around and at the airport.

2.3.1 The final phase of the sequence of events

As HA-BNS descended to a lower altitude and headed east towards the coastline, it flew into
the worst weather in the area. Visibility was below 2,000 metres and the cloud base varied
between 100 and 900 feet in the accident area, see Figure 22.
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Figure 22. MESAN-analysis at 18:00. Red dashed thin lines indicate a visibility of less than 4,000 metres and red
thick lines indicate a visibility of less than 2,000 metres. Light blue dashed line shows the aircraft's path to the
accident site, which is marked with a light blue filled circle. Markings inserted by SHK. Image: SMHI.

SMHI has carried out an analysis of the cloud layering. The analysis shows that there were
layered clouds. There was a low cloud layer towards the ground with a top between 1,200
and 1,400 feet. Above this cloud layer there was another layer with a cloud base around
3,000 feet. It was probably mist with veils of clouds making the top and bottom of the
cloud's layers uneven. According to recorded data, they flew between these two cloud layers
at the end of the flight.

Figure 23 shows the HA-BNS flight path during the last part of the flight. The flight path
indicates that course and altitude changes were likely made to avoid clouds, which is also
consistent with the analysis from SMHI. The pilots probably followed the cloud top to find a
safe flight path towards Skavsta Airport.
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Visibility and cloud base likely deteriorated further as they passed the coastline out to sea. In
addition, it may be that the cloud top of the lower layer grew together with the cloud base of
the upper layer. This meant that it was difficult to identify a clear horizon in order to inter-
pret the aircraft's attitude in flight.

In the final phase of the flight, HA-BNS descended 175 feet in a left turn and then continued
on a straight northwest course for eight seconds before continuous radar data ceased, see
Figure 24.
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Figure 24. The final phase of the flight. Markings inserted by SHK. Image: Google Earth © Lantmateriet.
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The course set by the pilots would take HA-BNS seven nautical miles east of Skavsta Airport.
Thereafter there is then no information that can in detail reproduce the course of events.

The most probable scenario is that when the pilots realized that the weather was deteriora-
ting, they tried to turn back to the area they had previously flown in. During the turn, the
visual references was lost. A calculation based on radar data indicates that if a turn had been
performed, the aircraft would have had to bank 44 degrees at a speed of 200 km/h to coinci-
de with the impact site. The bank angle and speed were Probably not the same throughout
the turn, but increasing.

Another scenario could be that visual references were lost during straight and level flight and
the pilots tried to maintain the same course and attitude in hope that visual references could
be restored.

Common to both scenarios is that visual references are required to counteract spatial
disorientation that may arise. In the event of spatial disorientation, a pilot may also in-
advertently make incorrect flight control inputs which would escalate the situation and
potentially lead to loss of control over the aircraft.

23.2 The impact

The aircraft's damage indicates that the impact in the water was severe. The damage to the
left wing shows that it took most of the impact energy, indicating that it hit the surface of the
water first. The right wing has less damage in comparison. Both the vertical stabilizer and
the rudder have deformations on the upper parts. Overall, this indicated that the aircraft's
flight attitude had been inverted, i.e. upside down, when the left wing hit the surface of the
water. The aircraft parts were gathered within a small area, which also indicates that the
impact occurred at a steep angle to the water surface.

2.3.3 Prior permission required (PPR)

In Sweden, access to airports is limited because many airports state that PPR is necessary
before flying to the airport within and outside the airport's opening hours. There is no stand-
ard for how the text in a PPR should be designed in AIP, and each airport designs its own
text. SHK can state that the descriptions between the airports differ in language and purpose
and that it is possible to misinterpret the meaning. An example of this is Linkoping/SAAB
Airport (ESSL) which the pilots flew past where the text for PPR reads:

“Prior Permission Required (PPR) H24. PPR phone +46 (0)13 26 28 40 or
op@linkopingcityairport.se for parking at terminal. Access and parking at GAC the PPR
can be obtained from Linkoping Flygklubb for aircraft with MTOM 4000 kg via LFK.se.”

According to the airport, the text should be interpreted as if PPR applies to all operations at
the airport including access to the runway, but the text can also be interpreted as if it is only
PPR for parking at the terminal or GAC (parking area for general aviation). If the pilots read
the AIP in in the flight app, they may have interpreted the text to mean that the airport was
available.

ATP is important in pre-flight planning and must be clear to avoid misunderstandings. A
misunderstanding of the airport's availability can have a major safety impact on a flight.
Therefore, SHK is of the opinion that there should be a clear standard that airports can use
for how PPR is stated in the AIP. According to SHK, the low availability of airports due to
PPR, especially outside ATS opening hours, can also affect safety.
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A pilot can always declare emergency that will overriding the PPR, which the Air traffic
Controller also offered to the pilots before they passed Linkoping/SAAB Airport.

Pilots generally do not hesitate to declare emergency when faced with emergency situations
such as fire, mechanical failure or structural damage. However, pilots may be reluctant to
declare emergency when they encounter situations that may not be immediately dangerous,
but could be potentially catastrophic. This reluctance can be due to several reasons. Apart
from the fact that it may be perceived as a significant and irreversible step to take that starts
a process involving many resources, there are also other reasons that each individual brings
to their decision-making process. For example, a pilot may be concerned about being scruti-
nized by the authorities and that an investigation into the incident may be launched. There
are also airlines that require a pilot seeking employment not to have been involved in an
investigation as a condition of employment. It is likely that pilots who are aware of this
requirement will wait until the last minute before declaring an emergency as it may affect a
commercial pilot's ability to secure future employment.

Although the system of being able to declare emergency is meant to be a support in a difficult
situation, these are human reactions that can have a significant impact on the decision-
making process. Declaring emergency due to an aerodrome having PPR for various reasons
can therefore be a major step for a pilot to take if the situation is not perceived as immedia-
tely dangerous.

2.3.4 Open or closed airport

Open or closed airport is a term used by ATC when communicating with HA-BNS for several
aerodromes. What the term means is not defined in the regulations. Interviews with ATC
revealed that the term only indicates whether Air Traffic Services (ATS) are open or closed at
the airport. This is important for commercial traffic in particular, which uses the airport and
needs certain services.

For a private flight, as was the case with HA-BNS, there are no regulations that demands the
availability of ATS or other airport services. The airport can therefore be available for take-
off and landing even if the ATS is closed. Another issue is that an aerodrome may in turn
restrict availability by having Prior Permission Requirements (PPR), (see section 2.3.3). ATC
normally has no knowledge of what PPR requirements each aerodrome has or whether a
pilot has been granted PPR at an aerodrome.

In communication, it is vital that the information conveyed by the sender to the receiver is
interpreted in the same way. In order to be clear and avoid misunderstandings, there is a
defined phraseology. The concepts of open and closed used by ATC are not included in the
Swedish Transport Agency's regulations on radiotelephony and phraseology. The Operations
Manual for air traffic controllers’ states that ATC shall be able to provide information on
request, whether a certain ATS airspace is established or not. The operations manual does
not specify how phraseology should be performed to convey this information to the recipient.

It can therefore be considered a deficiency that there are no definitions for how to express
whether the ATS is open or closed in the overall phraseology. It is the opinion of the SHK,
that there is a risk that the information communicated will be misunderstood by those
involved in the communication process. In other words, a pilot may interpret the informa-
tion as meaning that an aerodrome is inaccessible when this is not the case.

On this occasion, this was probably how the pilots interpreted the information, as they
refrained from weather information when they were informed that an airport was closed.
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SHK can conclude that there are several possibilities for misunderstanding when open and
closed aerodromes are used as concepts for different operators in aviation. In addition to
this, there are also several combinations where the ambiguity of the wording in the AIP
regarding PPR in combination with the concept of open and closed aerodrome can have a
safety impact.

There is no organisation with a clear overall responsility that can be addressed with the issue
of PPR, unlike phraseology, which is handled by the Swedish Transport Agency's regulations
on radiotelephony and phraseology. However, the Swedish Transport Agency is deemed to
be best to deal with the problem as a whole.

The SHK therefore considers that the Swedish Transport Agency, together with Air Traffic
Control providers and airport operators should review the system to increase clarity and
prevent misunderstandings.

2.3.5 Overall assessment

During a flight, it is the circumstances known at the time that cause the pilot to act and make
decisions based on experience and how the situation is perceived. Each individual decision
affects the possibility of future decisions. When analysing an accident or incident, it is there-
fore important to try to understand how the crew perceived the situation and what informa-
tion was available to understand the course of events, be objective and avoid "Hindsight
Bias"19. Unlike the crew, we now know what the decisions led to and it can there-fore be easy
to draw conclusions that were difficult to foresee for those involved.

It can be concluded that the weather was complex and challenging for flight according to
visual flight rules (VFR). On the route there were airports with forecasted VFR weather that
could be used as alternative airports. As they had plenty of fuel and thus long flight time, it
was possible to re-plan the flight during the flight. However, continuous in-flight re-planning
can be associated with higher risk. The initial limit of what is acceptable can be shifted, lead-
ing to a greater acceptance of risk over time. It cannot be ruled out that there was time press-
ure to perform the flight, as one of the pilots had to be back in Budapest on Tuesday morning
for work, i.e. the day after the planned flight back to Hungary. This may also have influenced
the decision to continue towards Skavsta Airport and later Dala Jiarna.

It is difficult to assess what level of risk the flight had during different phases. The pilots'
background probably meant that they worked methodically to control the risks. Their back-
ground may also have influenced how the weather was interpreted because they were used to
flying in worse weather condition and may therefore evaluate the weather differently than a
pilot with less experience. They also flew an aircraft that flies much slower than they were
used to and may therefore have expected that there was time to react to weather changes.

During the flight, some decisions were made that affected the course of events more than
others. In particular, the decision to continue north towards Skavsta Airport after having
first flown towards Vaxjo Airport resulted in the situation they later found themselves in.
The decision coincided with several circumstances. One circumstance was that the weather
deteriorated rapidly at Skavsta Airport after the METAR they had received and another was
that the destination was changed to Dala Jarna again. The change of destination shifted the
weather focus towards Dala Jarna and since the weather at Skavsta Airport was relatively
good on the METAR that was collected, the pilots may have considered that there was no
reason to collect new weather for Skavsta Airport.

19 Hindsight Bias - Defined as a belief that an event (or occurrence) was more predictable than it actually
was - simply because it happened.
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If the ATC had reported that there were clouds with a cloud base of 500 feet in the area
around Skavsta Airport, this would probably have meant that there would have been a
greater focus on the weather at Skavsta Airport. The ATC cannot be held responsible for the
information not being passed on to the crew because the sequence of events affected the
relevance of the information, and it is only in hindsight that a possible impact of the missed
information can be seen.

It seems likely that the phraseology of open or closed aerodrome and PPR had some influen-
ce on the decisions made during the flight.

It cannot be ruled out that after nearly 11 hours of flight, the pilots experienced both physical
and mental fatigue. Being in an airplane for an extended period of time means that you are
exposed to noise and vibrations. The mental task of planning, navigating and performing the
flight task also entails a mental effort. Therefore, it cannot be ruled out that fatigue may have
had an impact on decision-making.

There is no indication that new weather information was obtained by the pilots for Skavsta
Airport until the pilots turned east towards Skavsta Airport at the northern part of Lake
Vittern. At this point their situation suddenly changed when both the destination airport
and other airports' availability was limited due to weather. There seems to have been an
aspiration to fly towards Skavsta Airport which may have been due to the fact that the pilots
were probably familiar with the airport. As a result, they flew in to the worst weather in the
area. Even though they probably didn't have a fuel shortage, the situation was likely
challenging to find a solution.

Overall, this can have affected the pilots and caused them to consciously or unconsciously
take higher risks with reduced margins as a result. Everything points to the fact that the
aircraft ended up in clouds. Thus, visual references were lost and as a result the pilots lost
control of the aircraft.
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3. Conclusions
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3.2

Findings
The flight was conducted as a private flight under VFR.
The pilot was qualified to perform the flight.
The aircraft had a Certificate of Airworthiness and valid ARC.
There was a Turn and Slip Indicator installed in the aircraft, but the Turn Indicator
was inoperative because the fuse for the instrument was not inserted. There was no

label that indicated that the instrument was inoperative.

No other technical faults of the aircraft that could have contributed to the sequence
of events has been identified.

The weather was challenging for VFR flight.
The pilots' background may have influenced how weather was interpreted.

There seems to have been an aspiration to fly towards Skavsta Airport which may
have been due to the fact that the pilots were probably familiar with the airport.

When they finally decided to fly to Skavsta Airport, there were no good alternative
airports for landing in the area.

There may have been time pressure to complete the flight.

When they finally flew to Skavsta Airport, they flew into the worst weather in the
area.

The pilots probably inadvertently flew into clouds and lost control of the aircraft.

The damage to the aircraft indicates that the impact was at a steep angle to the water
surface.

Both pilots were fatally injured in the accident.

The rescue service measures are deemed relevant and reasonable in the prevailing
conditions.

The wording in the AIP regarding aerodrome PPR can be interpreted in different
ways.

The ATC phraseology for open or closed aerodrome does not always correspond to
the actual availability of an aerodrome.

ATC does not usually have information whether a pilot has received PPR to an aero-
drome.

Causes

The accident was caused by several circumstances and decisions that together reduced the
possibility of conducting the flight safely. As a result, the pilots flew into the worst weather in
the area and lost visual references, which in turn caused them to lose control of the aircraft.
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4. Safety recommendations
The Swedish Transport Agency is recommended to:

e  Within the framework of the oversight of airports, promote the use of a common
standard for how PPR is described in the AIP, (see section 2.3.3). (SHK 2024:06 R1)

e Analyze how airports accessibility is limited by PPR and how it affects aviation safety
(see sections 2.3.3 and 2.3.4). (SHK 2024:06 R2)

e Clarify the ATC phraseology regarding the availability of an aerodrome when the
ATS is open or closed, (see sections 2.3.3 and 2.3.4). (SHK 2024:06 R3)

The Swedish Accident Investigation Authority respectfully requests to receive, by
September 11 2024 at the latest, information regarding measures taken in response to
the safety recom-mendations included in this report.

On behalf of the Swedish Accident Investigation Authority,

John Ahlberk Mats Trense
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