
TO REPORT AN ACCIDENT OR INCIDENT
PLEASE CALL OUR 24 HOUR REPORTING LINE

01252 512299

AAIB Bulletin 6/2025



AAIB Bulletins and Reports are available on the Internet
www.aaib.gov.uk

This bulletin contains facts which have been determined up to the time of compilation.

Extracts may be published without specific permission providing that the source is duly acknowledged, the material is 
reproduced accurately and it is not used in a derogatory manner or in a misleading context.

Published: 12 June 2025. Cover picture courtesy of Niall Robertson 

© Crown copyright 2025 ISSN 0309-4278

 
Published by the Air Accidents Investigation Branch, Department for Transport

AAIB investigations are conducted in accordance with 
Annex 13 to the ICAO Convention on International Civil Aviation, 

assimilated EU Regulation No 996/2010 (as amended) and The Civil Aviation 
(Investigation of Air Accidents and Incidents) Regulations 2018.

The sole objective of the investigation of an accident or incident under these 
Regulations is the prevention of future accidents and incidents.  It is not the 

purpose of such an investigation to apportion blame or liability.  

Accordingly, it is inappropriate that AAIB reports should be used to assign fault 
or blame or determine liability, since neither the investigation nor the reporting 

process has been undertaken for that purpose.

Air Accidents Investigation Branch
Farnborough House

Berkshire Copse Road
Aldershot

Hampshire
GU11 2HH

United Kingdom

Tel:  01252 510300
Media enquiries:  01932 440015 (office hours) / 0300 777 7878 (out of hours)

www.aaib.gov.uk

http://www.aaib.gov.uk
http://www.aaib.gov.uk


i All times are UTC©  Crown copyright 2025

 AAIB Bulletin: 6/2025  

CONTENTS

COMMERCIAL AIR TRANSPORT
FIXED WING

None

ROTORCRAFT
Airbus Helicopters EC175 B G-MCSH 17-Feb-23 3

GENERAL AVIATION
FIXED WING

None

ROTORCRAFT
None

SPORT AVIATION / BALLOONS
None

UNMANNED AIRCRAFT SYSTEMS
None

None

SPECIAL BULLETINS / INTERIM REPORTS

COMMERCIAL AIR TRANSPORT
None

GENERAL AVIATION
Cessna 152 G-BSZW 24-Feb-24 55 
Rans S6-ESD XL G-MZBU 30-Mar-25 62

AAIB CORRESPONDENCE INVESTIGATIONS  

SUMMARIES OF AIRCRAFT ACCIDENT  (‘FORMAL’) REPORTS

AAIB FIELD INVESTIGATIONS

None



ii All times are UTC©  Crown copyright 2025

 AAIB Bulletin: 6/2025

CONTENTS  Cont

ADDENDA and CORRECTIONS
None   

List of recent aircraft accident reports issued by the AAIB  77
(ALL TIMES IN THIS BULLETIN ARE UTC)

SPORT AVIATION / BALLOONS
None

UNMANNED AIRCRAFT SYSTEMS
None

AAIB CORRESPONDENCE INVESTIGATIONS  Cont

MISCELLANEOUS

Record-Only Investigations reviewed March / April 2025  71

RECORD-ONLY INVESTIGATIONS 



1 All times are UTC©  Crown copyright 2025

 AAIB Bulletin: 6/2025  

AAIB Field Investigation Reports
A Field Investigation is an independent investigation in which

AAIB investigators collect, record and analyse evidence.

The process may include, attending the scene of the accident
or serious incident; interviewing witnesses;

reviewing documents, procedures and practices;
examining aircraft wreckage or components;

and analysing recorded data.

The investigation, which can take a number of months to complete,
will conclude with a published report.
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Serious Incident
 
Aircraft Type and Registration: Airbus Helicopters EC175 B, G-MCSH 

No & Type of Engines: 2 Pratt & Whitney Canada PT6C-67E turboshaft 
engines

Year of Manufacture: 2018 (Serial no: 5034)

Date & Time (UTC): 17 February 2023 at 0900 hrs

Location: Elgin Oil Platform, North Sea

Type of Flight: Commercial 

Persons on Board1: Crew - None Passengers - None

Injuries: Crew - N/A Passengers - N/A
 
Nature of Damage: Four rotor blades detached.  Damage to 

helicopter fuselage

Commander’s Licence: Airline Transport Pilot’s Licence

Commander’s Age: 38 years

Commander’s Flying Experience: 4,703 hours (of which 2,159 hours were on 
type)

 Last 90 days - 91 hours
 Last 28 days - 30 hours

Information Source: AAIB Field Investigation

Synopsis

The helicopter was operating to the Elgin PUQ2 offshore platform ahead of an approaching 
storm.  A tail rotor gearbox chip warning led to the helicopter being shutdown on the offshore 
helideck and experiencing strong winds as the storm passed through.

A failure of the rotor brake meant it was not possible to stop the rotors fully to apply the main 
rotor blade tie down straps.  There was also difficulty mooring the helicopter to the helideck.  
It is considered vertical air flow caused by the ‘cliff edge’ effect of an accommodation block 
on the platform exacerbated the rotor blade sailing, causing four blades to break and detach 
from the helicopter.  One blade nearly struck a person trying to strap the helicopter to 
the helideck.  The subsequent investigation identified several operational shortcomings, a 
failure of the rotor brake and faults with the model of flight recorder fitted to the helicopter.  
A number of safety actions have been taken, and six Safety Recommendations are made 
in this report.

Footnote
1 There was no one onboard the helicopter at the time the rotor blades broke, however, there had been 

two pilots and one passenger onboard at the time of the tail rotor gearbox chip warning which initiated the 
subsequent events.

2 Production, Utilities, Quarters.
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History of the flight

The pilots reported for duty at 0615 hrs for a return flight to the Elgin PUQ offshore oil 
platform, situated in the North Sea about 135 nm east of Aberdeen.  As part of their  
pre-departure preparations they checked the weather, paying particular attention to the 
actual and forecast wind speeds, as ‘Storm Otto’ was due to pass through the area in which 
they would be operating.  They reported that all the relevant winds were forecast to be 
within limits for the planned duration of their flights.

At approximately 0645 hrs on the morning of the incident, the helicopter was towed out of its 
hangar at Aberdeen Airport to a parking position on the apron.  The ground handling team 
reported that during this move the rotor head slowly rotated, despite the rotor brake being 
applied.  This placed the blades in danger of coming into contact with the cab of the tug, 
requiring one of the team to climb up onto the tug to stop them doing so.

When the helicopter had been parked, the ground handling team returned to the hangar.  
One of the team stated that the issue with the blades turning had been reported to the 
line maintenance engineers although, when later questioned, none of the maintenance 
engineers could recall this and no checks were carried out on the rotor brake.  The crew’s 
pre-flight checks of the helicopter went without issue and the helicopter departed at  
0725 hrs, with six passengers on board for the 37-minute flight to the Elgin platform.

When the helicopter was about 60 nm from the platform, at 0746 hrs, the crew received 
updated weather information over the radio from the platform3.  This reported a  
south-westerly wind of 36 kt, gusting to 46 kt.  This was within the operator’s 60 kt4 wind limit 
for landing offshore and the crew continued, approaching the platform from the north-east.  
During the approach the crew monitored the wind speed calculated by the helicopter’s flight 
management system (FMS), which indicated a maximum wind speed of 60 kt.  The crew 
proceeded with the approach, landing at 0808 hrs without incident.  

The helicopter remained on the helideck, with the rotors running, whilst the passengers 
disembarked and a single passenger boarded for the return flight to Aberdeen.  The crew 
then conducted their pre-departure checks, during which a Tail Gear Box (TGB) XMSN 
CHIP (tail rotor transmission chip detection) appeared on the cockpit Flight and Navigation 
Display (FND) Master List.  After reviewing the Vehicle Monitoring System (VMS), the 
commander decided to discuss the problem further by telephone with engineering staff 
based at Aberdeen.  He left the helicopter to make the call, at the same time escorting the 
sole remaining passenger off the helicopter and back to the platform accommodation.

The commander spoke with the operator’s engineering team in Aberdeen by telephone 
and was advised to shut the helicopter down.  He returned to the helicopter and informed 
the co-pilot of the decision and, at 0841 hrs, the engines were shutdown with the wind on 
the Elgin PUQ reported as 36 kt gusting 46 kt.  In accordance with standard operating 
procedures (SOPs), as the rotor speed dropped below 50% NR, the rotor brake was applied.  

Footnote
3 A radio operator provides a radio watch for inbound and outbound helicopters when the helicopter is within 

approximately 20 minutes flying time of the platform.
4 The limit is a general regulatory limit (SPA.HOFO.135) imposed to protect passengers disembarking the 

helicopter and walking across the exposed helideck.
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Despite this, the rotor blades did not fully stop and continued to slowly turn.  The crew left 
the helicopter, clearing under the rotor disc on the rear right side of the helicopter, where 
they assessed they had the biggest clearance from the still turning blades above.

At about 0920 hrs the commander returned to the helicopter with two members of the 
platform’s helideck team to secure it using tie down straps.  The crew were unable to fit 
the rotor tie down straps with the rotors still turning.  Although there were tie down straps 
reported to be kept on the helideck, they did not fit the helideck tie down points and time was 
spent finding other ratchet straps elsewhere on the platform.  These were then used to tie 
the helicopter down, although the three people doing so still struggled to secure the straps 
to the helideck tie down points.  All the time this was being done, the wind was changing 
direction so that the helicopter was no longer facing into wind, but was increasingly being 
subjected to wind from its right side.  The team had managed to secure both the front left 
and front right of the helicopter, as well as the rear left and, at about 0931 hrs, were about 
to attach a fourth strap to the rear right side.  With the blades still turning above, one of 
the blades suddenly lifted near vertical, partially breaking off near the root with the broken 
portion hanging down and continuing to turn.  As it did so, it narrowly missed the single deck 
crew member positioned at the rear of the helicopter, who was trying to attach the final strap 
to the helicopter (Figure 1).  The blade then separated and fell into the sea.  As a result, 
those working on the helicopter considered it too dangerous to remain and retreated back 
to the accommodation block next to the helideck.

Figure 1

CCTV image of G-MCSH blade fracturing and striking fuselage close to helideck crew 
member trying to secure the rear of the helicopter 

(courtesy Total Energies E&P UK Limited)
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The four remaining blades continued to rotate, with increasingly strong wind conditions 
causing them to sail.  Over the next 1 hour 40 minutes three of the remaining blades lifted 
at different times to the point where they also failed.  The broken blades remained on the 
helideck and were later recovered.

By 1600 hrs, the wind had abated sufficiently to allow the fourth strap to finally be attached 
to the helicopter.  The following morning it was manually manoeuvred off the helideck onto 
an adjacent parking area to allow other helicopters to land.  It was subsequently recovered 
by sea back to Aberdeen.

Recorded information

Introduction

The helicopter was fitted with a crash protected Cockpit Voice and Flight Data 
Recorder (CVFDR), model FA5000 manufactured by L3 Harris Aviation Products  
(as of 31 March 2025, L3 Harris Aviation Products was renamed Acron Aviation), and a 
non-crash protected cockpit image recorder, model Vision 1000 manufactured by Appareo.  
These were removed from the helicopter after the incident and sent to the AAIB flight recorder 
laboratory for readout.  The FA5000 contained recorded flight data and cockpit audio for 
the incident flight.  However, anomalies were found with the recordings of flight data from 
previous flights.  The Vision 1000 cockpit image recorder did not contain a recording of 
the incident flight but did contain partial images from a previous flight and several images 
recorded the day after the incident.

Flight data was also available from the helicopter’s Flight Data Continuous Recording 
(FDCR) system which stores data to non-crash protected memory.  The FDCR data is used 
by the operator’s Flight Data Monitoring (FDM) program and the Health Usage Monitoring 
System (HUMS), which included HUMS monitoring of the main rotor brake performance.  
The FDCR operation is independent of the CVFDR system and records different parameters.

A CCTV recording of G-MCSH whilst on the helideck was available.  This footage included 
the period staff were tying down the helicopter and the four rotor blades subsequently failed.

Details of the operation and testing of the FA5000 CVFDR and Vision 1000 cockpit image 
recorder are provided in Appendix 1.  The salient findings are:

 ● A loss of chronological flight data recording by the FA5000 CVFDR caused 
by rapid cycling of input power at initial startup.

 ● The loss of chronological recording of flight data has occurred on EC175, 
UH-72 (EC145) and EC155 helicopters fitted with FA5000 CVFDRs.

 ● When a loss of chronological recording occurred, only the most recent  
15 hours of flight data was not affected.  

 ● The loss of chronological recording is resolved by Service Bulletin (SB) 
SB001- FA5000 that installs software 840-E5498-12 to the FA5000 series 
of CVFDRs.
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 ● A loss of flight data recording for 5 seconds at 10-minute intervals occurred 
after about three hours and fifteen minutes of helicopter operation.  This 
was a result of the FA5000 CVFDR ARINC5 717 loopback signal being out 
of specification.  This affects EC175, UH-72, and EC145 helicopters that 
are installed with Helionix Version 8 software.

 ● Neither the loss of chronological recording nor data for periods of 5 seconds 
will result in a CVFDR Built In Test (BIT) fault message.  It is necessary to 
readout all recorded flight data to confirm the presence of the anomalies.

 ● The cause of the anomalous operation of the Vision 1000 was not identified.  
Other State accident investigation authorities have experienced similar 
recording issues with Vision 1000s.

Four Safety Recommendations are made concerning the correct operation of flight data 
recording systems and FA5000 CVFDR (refer to the analysis section on Loss of chronological 
flight data recording).

Data interpretation

The helicopter departed Aberdeen at 0724 hrs.  Whilst in the cruise, which was flown at 
3,000 ft amsl, the helicopter’s FMS had calculated that the wind was from 278° at 67 kt.  On 
approach to land, at a height of 440 ft agl, the FMS calculated that the wind was from 250° 
and the maximum recorded wind speed reached 60 kt.  The helicopter landed on the Elgin 
at 0808 hrs where it was positioned into wind, on a heading of 248°.  At touchdown, the 
FMS calculated windspeed was 56 kt.  As the FMS does not calculate windspeed with the 
helicopter on the ground, no further measurements were available.

At 0816 hrs, as the pilots were conducting their pre-departure checks, the TGB XMSN 
CHIP caution activated; 25 minutes later the engines were shutdown.  As the NR (main rotor 
speed) reduced to 48% (134 rpm) the rotor brake was applied and the NR reduced at an 
average rate of 1.5 rpm/sec (90 rpm/min).  At 70 seconds after the rotor brake was applied, 
the NR was at 9% (25 rpm), after which the CVFDR data ended.  CCTV footage shows that 
the rotor head continued to rotate.

Aircraft information

The Airbus Helicopters EC175 B, also known commercially as the H175, is a five-bladed 
twin engine ‘super-medium’ sized utility helicopter.  The main rotor has five Spheriflex 
blades and the tail rotor has three blades.  The fuselage is of aluminium construction with a 
composite tail rear of the passenger compartment.  In the UK, in oil and gas configuration, 
the helicopter can carry 16 passengers.

Footnote
5 Aeronautical Radio, Incorporated (ARINC) characteristic 717 defines the form, fit, function, and interfaces of 

flight data acquisition and recording system.  Attachment 9-2 provides the specification for the rise/fall times 
of the waveform signal.
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Two Pratt and Whitney PT6C-67E turboshaft engines drive the main gearbox which in turn 
directly drives the main rotor.  The tail rotor is driven via a drive shaft which exits the main 
gearbox to the rear.

To allow the rotor system to be slowed when the engines are shutdown, and to prevent the 
rotors from turning when parked, a rotor brake is used.  This rotor brake acts on the tail rotor 
output shaft to the rear of the main gearbox.  It is activated by a lever located centrally on 
the cockpit roof, which is connected to the rotor brake via a flexible cable and spring box 
(Figure 2).

Figure 2

Rotor brake system from EC175 
(courtesy of Airbus Helicopters)

The rotor brake consists of a calliper assembly attached to the rear of the main rotor gearbox, 
which acts on a floating brake disc splined onto the tail rotor output shaft (Figures 3 and 
4).  When the cockpit rotor brake lever is moved to ON, it pulls on a spring box attached to 
the brake calliper lever.  The spring box is used to apply a progressive force to the brake 
calliper lever as the cockpit lever is moved, it also allows compensation for brake pad wear.  
The movement of the calliper lever acts on the back of the rear brake pad, referred to as 
the mobile pad, moving it forward and clamping the brake disc between it and the forward 
brake pad, known as the fixed pad.  The mobile pad moves along two sprung guides.  The 
springs move the mobile pad backwards, releasing the brake, when the rotor brake lever 
is moved to the OFF position.  To allow for in-service wear, the spring box can be adjusted 
during maintenance.
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Spring box 

Teleflex cable 

Guides Brake disc 

Brake calliper lever 

Calliper assembly 

Forward 

Figure 3

EC175 rotor brake assembly 
(courtesy of Airbus Helicopters)

Figure 4

Cross section of EC175 rotor brake assembly viewed from below 
(courtesy of Airbus Helicopters)

The rotor brake should only be activated with the engines shut down and the rotor rpm less 
than 50% NR.  However, in an emergency the rotor brake can be used from 100% NR but 
would require assessment by maintenance if it were applied at an NR greater than 50%.  

Rotor brake performance and monitoring

The Aircraft Maintenance Manual (AMM) states the acceptable rundown time range to the 
rotors being stationary is between 20 to 40 seconds.  To stop the main rotors 40 seconds 
after having applied the rotor brake at an NR of 50% (139 rpm) required that the NR reduced 
at an average rate of 1.25 %/sec (3.5 rpm/sec).
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A review of the CVFDR flight data showed the following for G-MCSH:

Date Average reduction speed 
%/sec (rpm/sec)

13 March 2022 0.61 (1.7)
25 June 2022

to
4 July 2022

1 (2.8)

11 January 2023
to

16 January 2023
1.4 (3.9)

30 January 2023
to

31 January 2023
1 (2.8)

7 February 2023
to 

16 February 2023
0.7 (1.9)

Table 1
Rotor brake average stop rate for G-MCSH

The operator advised that the performance of the rotor brake was monitored by the 
helicopter manufacturer as part of the HUMS.  Once a week the helicopter manufacturer 
provided a report to the operator detailing findings and actions required.  On 13 April 2022 
the performance of the rotor brake fitted to G-MCSH was identified as having an adverse 
trend and this led to its subsequent replacement on 17 April 2022.  No further notifications 
of findings or maintenance actions were raised by the helicopter manufacturer.  However, 
on 8 February 2023, the manufacturer enquired if any maintenance had been performed 
on G-MCSH’s rotor brake.  The operator confirmed that on that morning a scheduled  
100 flight hour general visual inspection had been carried out with ‘no defect reported’.  The 
manufacturer responded by advising that it would ‘provide a rotor brake adjustment ifs [sic] 
the data starts a new trend’.

The operator had noted, across its EC175 fleet, that FDCR data for the period when the 
rotor brake was applied was not always available.  It considered that this had reduced 
the effectiveness of the HUMS to monitor brake performance.  Following the incident the 
operator implemented additional monitoring, requiring pilots to record the brake stop time 
following each shutdown.  If the stop time was subsequently found to exceed 40 seconds a 
check of the brake and its adjustment was made.
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Chip detection 

Debris monitoring within the helicopter gearboxes is achieved by an array of magnetic plugs 
within the various oil wetted areas.  These magnetic plugs are designed to detect and retain 
any chips of magnetic material that are liberated into the oil system from, for example, the 
gears or bearings in their associated gearbox.  The chip detector in the TGB provides an 
amber ‘XMSN CHIP’ caution to the flight crew when debris of sufficient size, or accumulation, 
is detected.  

A ‘XMSN CHIP’ caution is annunciated on the FND Master List along with an audio tone, 
indicating that one or more metal particles are present on any of the detectors in the 
Intermediate Gearbox (IGB) or TGB.  Section 3.7 of the flight manual (FM) describes actions 
on transmission system failures.  Upon the XMSN CHIP caution illuminating it instructs pilots 
to avoid extended hover flight and to limit the duration of the flight, being prepared for the 
TGB temperature to increase.  It separately instructs that if the temperature exceeds 120°C 
to land as soon as possible and within a maximum flight time of two hours.  The estimated 
return flight time to Aberdeen was one hour forty-four minutes.

Wind strength limits and tie downs

Section 2.4 of the FM identifies the rotor starting and stopping limitations (Figure 5).  This 
states that the maximum wind strength for starting or stopping is 35 kt unless the wind 
direction is within a 60° arc centred on the nose of the helicopter, in which case the rotor 
can be started or stopped in wind up to 60 kt.  The operator imposed a limit of 25 kt and  
50 kt respectively to add an additional safety margin.

Figure 5
EC175 rotor starting and stopping wind limitations.
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In addition, the FM also provides details of the mooring systems and the wind strengths at 
which the mooring systems should be used (Table 2).  The configuration of the tie downs is 
shown pictorially in Figure 6.  

The operator only carried main blade tie down straps on board each helicopter, but did 
not carry blade mooring poles.  This was normal for flight operations to reduce weight and 
because helicopters were not expected to shut down offshore.  It was not the responsibility 
of the helideck operator to store blade tie down kits or poles.

Helicopter mooring kits were required to be stored on offshore helidecks, details of which 
were included in CAP 437.  Helideck owners were required to accommodate the types 
of helicopters operating to a particular platform and to fit the specific attachment points 
embedded in the helideck (Figure 7).

Wind strength Securing of main rotor Securing of airframe
Less than 35 kt Rotor brake ON None

35 to 65 kt

Rotor brake ON

Main rotor blades mooring 
on helicopter with dedicated 

kit and ropes

Helicopter mooring on the 
ground using four mooring 
rings and eight mooring 

ropes

65 to 80 kt
As for 35 to 65 kt with 
additional blade mooring 

poles

As for 35 to 65 kt with two 
extra mooring rings and four 

extra ropes
Above 80 kt Hangar the helicopter

Table 2
EC175 mooring instructions for varying wind strengths

Tie downs of wind 
between 35 to 65 kt 

Additional tie down for winds 
between 65 to 80 kt (Main 
rotor blade poles not drawn) 

Figure 6
EC175 mooring for varying wind strengths
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Figure 7
Attachment Point on Elgin PUQ Helideck

A Helideck Certification Agency (HCA) audit the day before the incident identified  
four ratchet straps stored on the helideck.  They did not check whether the straps would 
fit either the EC175 helicopter or the helideck attachment points.  There were no blade 
mooring poles stored on the platform.

Helicopter Examination

The four broken main rotor blades had all fractured in the aerofoil section just outboard of 
where the root transitions to the aerofoil.  Each of the fractured blades had failed in bending 
associated with being forced upward.

The left side of the helicopter fuselage showed multiple impact marks indicating where the 
failed blades had struck it, including cracks and holes to the left pilot’s seat door window and 
the loss of the external emergency door handle.

Tail rotor chip detection

On removal of the TGB chip detector, it was found that a fragment of a spring reinforced 
seal was the cause of the TGB XMSN CHIP caution (Figure 8).  The sliding collar assembly 
fitted to the TGB on G-MCSH had previously been replaced due to a similar seal fragment 
causing a chip caution.  This was associated with the failure of a seal, damaged when the 
sliding collar assembly was fitted.



14 All times are UTC©  Crown copyright 2025

 AAIB Bulletin: 6/2025 G-MCSH AAIB-28975

Figure 8
Fragment on tail rotor gearbox chip detector

Rotor brake

The rotor brake was found to be partially seized, such that when the brake was applied only 
one of the pad springs would compress.  This resulted in uneven pressure being applied 
to the brake disc, thus reducing the braking force that could be applied to slow and stop 
the rotor system.  The spring box setting was measured to be 15 mm in comparison to  
18–20 mm when the brake is setup in accordance with the AMM.

The rotor brake was removed from the helicopter and returned to the helicopter manufacturer’s 
facility for testing and further assessment. 

Rotor brake testing

The rotor brake assembly and brake disc removed from G-MCSH were fitted to a main 
gearbox.  With the gearbox stationary the brake was activated by applying a load to the 
spring box.  The torque required to overcome the braking force was then measured to 
determine the static braking performance.  This was completed for steadily increasing 
spring box loads up to and beyond the AMM initial settings and included the spring box 
setting measured after the incident.  

Similar testing was also completed with the following four configurations (results presented 
in Figure 9):

 ● Configuration 1 - a new brake and spring box, using a new disc and pads.

 ● Configuration 2 - the event rotor brake system with its spring box setting 
identified by a red cross in the Figure.
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 ● Configuration 3 - a new brake and spring box fitted with a used brake disc 
and pads which had been rejected from service due to excessive rundown 
times6.

 ● Configuration 4 - a new brake and spring box fitted with pads machined to 
be on the maximum wear limits.

Figure 9
Breakout test results of rotor brake assemblies

The maximum braking torque, which was the torque applied through the gearbox when the 
brake started to slip, could be directly linked to the torque on the rotor head and equated to 
the load imparted on the rotor by the wind when acting horizontally within the arc of ±30° 
from the nose of the helicopter.

The results from the test showed that the new rotor brake performed well, however the 
brake fitted to G-MCSH, when set at 15 mm spring elongation and the other ex-service 
brake components used for the testing, did not fulfil the braking requirements to hold the 
rotor in winds above 60 kt, even when the spring box elongation was up to 2 mm above 
AMM settings.

Footnote
6 The wear on the disc was found to be 10% more than limits and the pad thicknesses were within limits.
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Rotor Brake assessment

After the testing the brake assembly fitted to G-MCSH was subject to detailed examination 
at the helicopter manufacturer’s facility with AAIB and Bureau d’Enquêtes et d’Analyses 
pour la sécurité de l’aviation civile (BEA) personnel present.

The examination identified that the right brake pad guide had seized in its ring and would not 
allow movement of the brake pad on that side.  The left brake guide was free to move and, 
therefore, when the brake was applied, the mobile pad moved unevenly only contacting 
the disc over approximately 1/3 of the brake pad area (Figure 10).  Similarly, the fixed pad 
exhibited uneven but opposite wear (Figure 11). 

Figure 10
Mobile rotor brake pad showing area of most wear

Figure 11
Fixed rotor brake pad showing area of most wear

Removal of the right pad guide from its associated ring required differential heating and 
considerable force to separate the components.  The components were designed to move 
freely within one another but examination by the helicopter manufacturer’s laboratory 
identified deposits of ‘coked’ organic products had caused them to seize (Figure 12).  The 
origin of the deposits could not be determined.
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Figure 12

Fretting and deposits on inner diameter of ring (upper image) and associated damage on 
pad guide (bottom) 

Airbus Safety Information Notice (SIN) No. 3947-S-00

On 11 October 2023 Airbus published SIN No. 3947-S-00 (Appendix 2) describing the  
‘cliff edge’ effect that local topography can have on windspeed and direction.  The 
phenomenon is where wind is funnelled over a structure causing an up draft.  This updraft 
increases the wind incidence of the rotor blades causing them to lift furthermore into the 
updraft, exacerbating the issue (Figure 13).
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Figure 13

Extract from Airbus SIN 3947-S-00 describing cliff edge effect on rotor blades near the 
edge of vertical structures

The SIN emphasised the need to move helicopters away from the edge of landing areas 
on vertical structures when wind speeds were at or near the published limits, or to use an 
appropriate means of anchoring the helicopter.

CAP 437 - Standards for offshore helicopter landing areas

CAP 437 is a CAA publication first produced in 1981 to ‘give guidance on the criteria applied 
by the CAA in assessing the standard of helicopter offshore landing areas for worldwide 
use by helicopters registered in the UK.’  It has been updated a number of times, the latest 
edition, Edition 9, being published on 9 February 2023.

Environmental effects

Chapter 3 contains guidance on the environmental effects to be considered in helideck 
design.  It warns that effects, such as structure-induced turbulence, can seriously degrade 
the safety of helicopter operations.  To limit this, it advocates careful attention to the design 
and layout of helidecks and, where necessary, the imposition of operational restrictions.  
Additional information is provided in a separate report (CAA Paper 2008/03 – Helideck 
Design Considerations – Environmental Effects) referenced in CAP 437.

CAP 437 advises that new-build platforms and modifications to existing platforms, with 
the potential to affect the airflow around the helideck, should be subject to wind tunnel or 
Computational Fluid Dynamics (CFD) studies.  Early editions of CAP 437 set a limit on 
the vertical wind component to be encountered over the helideck of 0.9 m/s.  Where this 
vertical flow limit was exceeded, it was intended that operational limits would be imposed 
to maintain adequate levels of safety.  These might include limiting wind conditions for 
operating to the helideck to those where a vertical flow of 0.9 m/s could be achieved.
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For standardisation, measurements of the vertical wind component were taken using a 
longitudinal free stream velocity of 25 m/s (approximately 50 kt) at main rotor height above 
the helideck surface across a virtual bounding box which should accommodate helicopter 
landing and takeoff decision points or committal points.  The height of the bounding box is 
defined as the rotor height of the helicopter, plus the main rotor diameter and an additional 
30 ft.  The width of the bounding box is not explicitly stated but should be taken to encompass 
the horizontal extent of the helideck.  CAP 437 does not refer to average figures or specific 
areas of the bounding box when considering wind and turbulence limits.

The CAA study, CAA Paper 2008/02 – Validation of the Helicopter Turbulence Criterion for 
Operations to Offshore Platforms, reported in 2008 and led to a change to the criterion used 
in the assessment of wind effects.  It specified a limit to the standard deviation of the vertical 
airflow velocity, in addition to the steady vertical flow velocity which had previously been set 
at 2.4 m/s, incorporated into the fifth edition of CAP 437, published in August 2005.  

A further change was made in the sixth edition of CAP 437, published in December 2008, 
reducing the standard deviation limit to 1.75 m/s.  This was ‘to allow for flight in reduced 
cueing conditions, for the less able or experienced pilot, and to better align the associated 
measure of pilot workload with operational experience’.  This limit was expected to be 
readily exceeded and was therefore intended more as a lower limit to raise awareness 
of potential turbulence, whilst the 2.4 m/s limit remained as an indicator of when design 
issues may need to be addressed to avoid operational limits being imposed.  In addition, the  
0.9 m/s vertical wind component criterion was removed as the CAA study 2008/02 had not 
been able to link the criterion to any helicopter performance (torque related) or handling 
(pilot work related) hazard.

Tie down points and straps

CAP 437 requires that a helideck is provided with sufficient flush fitting (when not in use) tie 
down points to secure the maximum sized helicopter for which the helideck is designed, in 
weather conditions meeting the installation’s design considerations.  In addition, it requires 
tie down straps to be held on the installation capable of safely securing a helicopter under 
these conditions and which fit both the helicopter and helideck tie down points.
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Helideck air gap

CAA paper 2008/03 Section 3.4 refers to air gaps under the helideck and is reproduced 
below.

‘3.4 Helideck Height and Air Gap under the Helideck

The height of the helideck, and the presence of an air gap between the helideck 
and the supporting module are the most important factors in determining wind 
flow characteristics.  The helideck should ideally be located at a height above, 
or at least equal to, all significant surrounding structures.  This will minimise 
the occurrence of turbulence downwind of adjacent structures.  An air gap, 
separating the helideck from superstructure beneath it, promotes beneficial wind 
flow over the helideck.  If there is not an air gap under the helideck, then wind 
conditions immediately above the helideck are likely to be severe, particularly 
if the helideck is mounted on top of a large multi-story accommodation block.  
It is the distortion of the wind flow around the bulk of the platform that is the 
cause.  Based on previous research work it is recommended that the air gap 
on production platforms should be in the range 3m - 5m.  Helidecks mounted 
on very tall accommodation blocks require the largest clearance, while those on 
smaller blocks and with very large helideck overhangs tend to require less.  For 
shallow superstructures of three stories or less, such as often found on semi-
submersible drilling vessels, a 1m gap may be sufficient.  In combination with an 
appropriate overhang (see Section 3.3), the air gap encourages the disturbed 
airflow to pass under the deck leaving a relatively linear and clean flow over the 
top (see Figure 3).

It is essential that the air gap is preserved throughout installation operational life 
and does not become a storage area for bulky items that might obstruct the free 
flow of air through the gap’.
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Helideck Certification Agency

Helidecks are not licenced by the CAA and helicopter operators are responsible for ensuring 
offshore landing sites are safe to use.  They achieve this through the HCA, a private company 
which audits each offshore landing site every two years against CAP 437, certifying landing 
sites that meet the required standards.

The HCA chairs a technical committee which reviews exceedances of environmental limits 
laid down in CAP 437 and decides on any operational limitations necessary to mitigate 
resulting safety risks.  These limitations are then recorded in the helideck information plates 
published by the HCA.  To assist in this work, pilots are able to complete turbulence reports 
when they encounter wind and turbulence conditions causing a problem.  The HCA stated 
they had received no such reports for the Elgin PUQ.

In May 2023, the HCA published ‘Technical Recommended Practice RP 003 – Provision, 
Rating and Use of Helicopter Tie Down Straps’ (Appendix 3).  This was as a result of 
HCA audits finding varied or inadequate application on offshore assets of the relevant 
requirements in CAP 437.  They have since stated their intention that, as part of their 
audits, they will ensure the number and type of mooring straps provided are sufficient to 
meet the aircraft mooring requirements.  They will also check that the straps fit both the 
intended helicopter and the helideck attachment points.  It remains the responsibility of the 
helicopter operator that aircraft carry adequate blade tie down equipment for the expected 
wind conditions and the means to attach them.

The Elgin PUQ helideck was re-certified by the HCA on 15 February 2023, two days prior 
to the incident.  The checks were reported to include the air gap below the helideck, the 
weather measuring system on the platform, tie down points on the helideck and the provision 
of helicopter tie down straps.

The published HCA information plate for the Elgin PUQ (Appendix 4) detailed operational 
restrictions in place to ensure safe clearance from anti-turbulence panels fitted to the edge 
of the helideck during helicopter operations.  It also included the possible turbulence effects 
created by the platform’s turbine exhaust and exhaust stack.  It stated the need to obtain 
accurate wind speed and direction early en route to plan the approach but made no reference 
to the restrictions on the accuracy of wind speeds from certain directions due to shielding.

Elgin PUQ Platform (EGEJ)

The Elgin PUQ platform is an offshore facility located in the North Sea about 135 nm to 
the east of Aberdeen Airport.  It has a single helideck which is at an elevation of 166 ft  
(Figure 14).  The helideck is situated on the south-west side of the platform where it is 
exposed to the prevailing wind.
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Figure 14

Elgin PUQ platform helideck prior to addition of accommodation block
(used with permission of HCA) 

Environmental considerations

It was apparent during wind tunnel testing of the original platform design in 1997 that 
the vertical wind component experienced by the helideck would exceed the 0.9 m/s limit 
recommended at the time by the CAA.  A re-design, extending the helideck by 3 m, reduced, 
but did not eliminate, the problem and was used to construct the platform, which came into 
service in 2001.  The extension was achieved by adding anti-turbulence panels to the edge 
of the main helideck.

In 2008 a CFD study was conducted to check the effect of adding an accommodation block 
under the helideck.  This concluded that the resulting vertical wind component would exceed 
the still current CAA recommended limit of 0.9 m/s for a significant portion of the bounding 
box.  The test results showed vertical wind components of 5 m/s, both with and without 
the accommodation block, at the windward edge of the helideck, but with the area affected 
increasing when the accommodation block was present.  Similarly, when considering 
standard deviation of the vertical airflow velocity, both with and without the accommodation 
block present, areas of the helideck were above the 2.4 m/s limit.  With the block present, 
the extent of the affected area increased so that the majority of the helideck was either at 
or above the CAA limit.
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The CFD study considered only a limited number of wind directions, thought to be those 
most relevant to the new accommodation block.  It calculated that the Elgin PUQ would 
experience winds of 25 m/s, as used in the study, 9% of the time.  The study was performed 
without including the 3 m extension to the helideck.  The extension had been created by 
adding turbulence panels around the edge of the helideck, but the report stated there was 
not enough information provided on them for their inclusion in the modelling.  It stated that 
their presence would be expected to reduce the turbulence and velocity gradients at the 
leading edge of the helideck.  Much of the report’s analysis relied on averaging vertical wind 
speeds and standard deviations throughout the bounding box as well as looking specifically 
at those at rotor height.  For the study the rotor height used was for the EH101, 4.7 m above 
the helideck (rotor height for the EC175 is 3.48 m).  The accommodation block was later 
added (Figure 15).

Figure 15

Elgin PUQ platform helideck showing accommodation block
(courtesy Total Energies E&P UK Limited) 

The HCA did not hold a record of the wind tunnel or CFD studies, but they did hold a 
record of operational procedures being put in place in November 2000, at the time the 
Elgin PUQ was originally constructed.  This was to address the infringement created by the 
presence of the anti-turbulence panels.  There is no record of any other review to assess 
any operational requirements due to the strength of the vertical flow component or potential 
turbulence, either at the time of the original construction or when the accommodation block 
was later added. 

It is not clear what environmental information was passed to the operator contracted to 
fly to the Elgin PUQ at the time it became operational.  The operator then subsequently 
changed to that involved in the incident and they confirmed they were unaware of any of 
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the environmental studies that had taken place.  There were no environmental limitations 
imposed on the EC175 operating to the platform, either by the operator or in the HCA plates, 
at the time of the incident.

Air Gap

A HCA audit of the Elgin PUQ helideck the day prior to the incident estimated an air gap 
present of about 5 m.  The air gap was not fully open on all sides with structure obstructing 
the gap on the north-east side.  Photographs also showed a fuel tank stored under the 
helideck.

Helimet

Helimet is a weather reporting system collating information provided by different offshore 
platforms, including the Elgin PUQ.  It can be accessed by registered users, such as the 
operator of G-MCSH, with information being stored for 30 days before being deleted.

Weather reporting

Annex E of CAP 437 provides guidance on the meteorological measuring equipment to be 
used offshore.  It requires a platform to be served by a primary anemometer positioned in an 
unrestricted air flow.  If the location of the primary anemometer is obstructed, then a second 
anemometer should be fitted at a location in an unrestricted airflow to cover any compass 
point that may be obstructed from the primary wind sensor.  The wind speed measurement 
should be to an accuracy of within ±1 kt, or ±10% for wind speeds in excess of 10 kt, of the 
actual wind speed (whichever is the greater).

The Elgin PUQ had two wind sensors (Sensor A and Sensor B), due to shielding, with the 
sensor providing the highest reading being used as the reported wind speed.  A site visit, 
conducted in October 2022 by the manufacturer of the weather measuring equipment, found 
the wind sensors were operating properly and within the required accuracy limits.  They, 
however, commented on their position and the need, identified in April 2015, to reposition 
them to less shielded locations.  It considered that where they were positioned at the time 
of the visit, they may be subject to lower wind speeds than experienced on the helideck 
itself.  The report stated that wind Sensor A was shielded between 080-160°, due to the 
platform and northern crane, whilst Sensor B was shielded between 080-300° due to a flare 
stack.  Readings were therefore potentially affected when the wind direction was between  
080-160°, due to the combined shielding of the sensors.  

When questioned, the platform owner stated that one of the anemometers had been raised 
by 10 m in 2017 and that cabling work had now been completed for the installation of two 
additional anemometers on the flare stack later in 2025.  When questioned, the company 
that had carried out the check in October 2022 later reported that both sensors had been 
raised in 2017 by 3 m, with ‘a positive effect’.  The same company separately commented 
that, due to the complexity of their structures, many offshore platforms suffer from problems 
associated with shielding of anemometers.  They reported that this may result in measured 
wind speeds being lower than they actually are.  Equally, some structures could amplify 
(“funnel”) wind speeds at certain locations, in which case the wind speeds measured at the 
sensor could be higher than those at the helideck.  They were looking into new technologies 
to hopefully resolve this issue, including the use of Lidar.
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Examples were provided of wind reports from two groups of platforms which showed 
inconsistent variations in wind speed, in one case one within 7 nm and one within 10 nm of 
each other.  These differences were thought unlikely to be simply due to variations in the 
weather.  The identification of significant differences in wind reports from nearby platforms 
would allow users to be notified.  It would also allow anemometers in poor airflow to be 
recognised and remedial action taken.  To achieve this the following actions were proposed:

 ● A manual review of historical data to identify stations where wind data is 
often different from nearby sites.

 ● Implementation of a “Sensor Shielding Detection” tool which analyses wind 
speed/direction patterns to automatically identify sectors where wind speed 
is less than expected (considering typical climatological patterns throughout 
the North Sea).

 ● Helimet to display a warning when producing a weather report if another 
location within a certain distance is reporting a wind speed that is significantly 
different from the current location.

The first two points would need to be agreed and financed by the relevant parties before 
they could be undertaken, but the company involved in the management of the Helimet 
system intends to implement the final point during the first half of 2025.

Meteorology

The area of operation was affected at the time of the incident by Storm Otto.  This initially 
brought south-westerly winds to the area which veered, becoming north-westerly late in 
the morning as the area of low pressure moved eastwards.  An aftercast obtained from the  
Met Office reported that at Aberdeen Airport, gust speeds were forecast to peak between 
0600-0900 hrs at 64 kt, although the highest gust actually observed was 51 kt.  Offshore, 
wind speeds of 55-65 kt at 0600 hrs were forecast, increasing to 70-80 kt at 1200 hrs.

The reported Helimet wind speed on the Elgin PUQ when G-MCSH landed was approximately 
240° at 40 kt, gusting to 49 kt, and on shutdown was approximately 240° at 38 kt gusting 
to 48 kt.

The sea state at the time the helicopter landed was reported by the on-station Emergency 
Response Rescue Vessel to be below the CAA recommended operating limit of sea  
state 6 (a significant wave of height 4-6m)7.  At about 0935 hrs, 1.5 hrs after the helicopter 
had landed, the same vessel reported sea level wind speeds gusting to 50-60 kt.   

The 10-minute averaged wind speeds for the Elgin PUQ and two neighbouring platforms 
are presented in Figure 16.  The Shearwater platform is 4 nm east-north-east and the 
Culzean platform is 11 nm north of the Elgin PUQ.

Footnote
7 CAP 1145 - CAA Safety review of offshore public transport helicopter operations in support of the exploitation 

of oil and gas.
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Figure 16
Ten-minute Averaged Wind Speeds for Elgin, Shearwater and Culzean Offshore Platforms

The wind measured at the Shearwater platform between 0700-1000 hrs is consistently 
about 15-20 kt greater than that measured at the Elgin PUQ.  The wind speed displayed by 
the helicopter’s FMS of 56 kt during landing is more closely aligned to the wind recorded at 
the time on the Shearwater platform of 60 kt than the 40 kt recorded at the Elgin PUQ.  The 
wind measured at the Culzean platform is similar to that at the Shearwater platform, other 
than during the unexplained drop in the windspeed between about 0730-0900 hrs.

It has not been possible to explain the discrepancies between the three platforms through 
any technical issues, but they may be due to localised weather effects.  Similarly, it has not 
been possible to explain the drop in windspeed recorded on the Culzean platform between 
about 0730-0900 hrs.  Further comparisons since the event have not identified significant 
general differences in reported wind speeds between the three platforms.  However, on  
22 January 2024, the area was affected by Storm Isha and similar differences in wind 
were once again noted by the operator.  They reported that at 0555 hrs the Elgin PUQ was 
reporting a wind of 43 kt with no gusts whilst the Shearwater, 4 nm away, was reporting 
winds of 62 kt, gusting 75 kt.

Previous incident

On 8 December 2011, a EC225LP helicopter (G-CHCM) operated by a different company, 
landed on the Elgin PUQ due to a tail rotor gearbox problem.  The helicopter could not be 
repaired in time to avoid being affected by strong winds of 65-70 kt.  The helicopter was 
moored to the helideck and blade ties were fitted to the main rotors.  It was reported that 
there was difficulty attaching the mooring straps to the anchor points set into the helideck as 
the anchor points were too small for the attachment points on the straps.  A number of the 
anchor points were also reported to be overpainted or corroded.
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One of the blade tie downs could not be properly attached and the affected blade subsequently 
partially detached from the aircraft.  Overnight, the wind speed increased to 90 kt, snapping 
one of the blade tie ropes.

The published weather limits for the EC225 required the main rotor blades to be tied down 
between 35–60 kt and in addition to have blade poles attached between 60-80 kt.  Above 
80 kt the main blades should be removed or folded and secured.

Other information

A paper by Newman in 19958 described the blade sailing phenomena experienced.  It stated:

‘Should the weather be calm then as the rotor speed varies the centrifugal and 
aerodynamic flapping moments are dependent on the square of the rotor speed.  
The balance between them is maintained and the blade flapping remains under 
control.  However, if the weather is inclement then the wind speed will rise and 
the aerodynamic forces will increase.  Since the centrifugal restoring moment 
is wholly dependent on rotor speed the two effects will go out of balance and 
the blade flapping can grow quite markedly.  When the airframe experiences 
a horizontal wind then the blade flapping is not too alarming.  However, if a 
vertical wind component is generated through the disc the blade flapping motion 
will become excessive and the fuselage, flight crew and any ground personnel 
are under a distinct threat.’

Analysis

Decision making

The crew reported that the forecast winds used when planning their flights were within 
their company limits.  Information from the aftercast indicates that the wind conditions were 
forecast to be near, if not slightly above, the landing limit of 60 kt, however, the crew had 
the option of not landing and returning to Aberdeen had they encountered winds in excess 
of 60 kt on reaching the Elgin PUQ.

The wind speed provided by the Elgin PUQ when they were en route was 36-46 kt for the 
helideck, with the FMS giving a maximum speed of 60 kt during their approach to land.  This 
confirmed to the crew they were still within limits to land and change passengers.  They 
were indeed able to make an apparently uneventful landing and passenger transfer.

The detection of a TGB chip still allowed continued operation of the helicopter, but this 
would have meant a flight with a problem of unknown severity into strong headwinds, with 
no opportunity of easily diverting should the situation escalate.  As the helicopter was 
already on the platform it seemed appropriate to shut down and await engineering support, 
even though the helicopter would be unsheltered as the storm passed through.  In making 
this decision, it was expected that it would be possible to safely secure the helicopter to the 
Footnote
8 Newman, S (1995) ‘An investigation into the phenomenon of helicopter blade sailing’.  Available at: https://

eprints.soton.ac.uk/458800/1/86973.pdf [Accessed 7 May 2025]

https://eprints.soton.ac.uk/458800/1/86973.pdf
https://eprints.soton.ac.uk/458800/1/86973.pdf
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helideck and apply the rotor blade tie down straps.  It is only with the benefit of hindsight 
that it became clear that the cause of the chip detection would not, in itself, have caused an 
issue had they decided to continue back to Aberdeen.

When considering this chain of events, what remains unclear is the cause of the apparent 
break down in communications which resulted in the lack of investigation of the fault with the 
rotor brake prior to departure at Aberdeen.  This had become apparent when the helicopter 
was towed out of the hangar and, had this been done, then it is likely the helicopter would 
not have dispatched in the first place.

Rotor brake

Having decided to remain on the platform, the failure of the rotor brake to operate effectively 
allowed the rotor head to continue turning.  The investigation found that the rotor brake right 
pad guide was seized within its ring, the cause of which was identified to be a build up of 
organic material at the interface between components.

When the rotor brake was applied by the pilot, the lever on the brake assembly moved 
applying a force to the back of the mobile pad.  With only one pad guide allowing brake 
pad movement, the brake pad was unable to translate symmetrically.  It, therefore, was 
deformed in bending, allowing approximately 1/3 of the normal contact area of brake pads 
to act on the brake disk, significantly reducing the brake’s effectiveness.  This resulted in the 
brake being unable to stop the rotor when it was being driven by the wind passing through 
the rotor disc.  It is also likely that the prevailing wind acted through the tail rotor, further 
driving the transmission and increasing the load acting on the rotor brake.

The origin of the organic material that caused the seized pad guide could not be determined, 
but it is possible that the guide was seized in the weeks preceding the event, as indicated 
by the increased rotor slow down time, prior to the event.  Although the manufacturer had 
identified a change on 8 March 2023, there were no reported issues with the assembly when 
a 100-hour general visual inspection was carried out, however, this was a static assessment 
with no requirement to apply the brake.  If brake application had been part of the visual 
inspection, it may have enabled the identification of the seized brake pad guide and caused 
it to be replaced.

Since the incident, the operator has taken safety action by requiring pilots to 
record the rotor stop time after brake application on each shutdown.  If the stop 
time was found to exceed 40 seconds a check of the brake and its adjustment 
is required.

After considering the findings from the investigation, the helicopter manufacturer is working 
to improve the rotor brake maintenance procedures.  The changes include:

 ● The introduction of a functional test of the rotor brake in the 100-hour visual 
inspection.

 ● Increasing the frequency between conducting the braking time check from 
400 flying hours to 200 flying hours.
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 ● Revising the dimensional criteria for the brake disc and pads. 

 ● Revising the setting criteria of the spring box.

The following Safety Recommendation is made to address the maintenance procedures:

Safety Recommendation 2025-003

It is recommended that Airbus Helicopters expedite the inclusion of the improved 
rotor brake maintenance procedures in the EC175 Aircraft Maintenance Manual. 

The manufacturer is also undertaking a design study to determine the feasibility of an 
upgraded or new rotor brake design.

Blade sailing 

The forces generated by the wind passing through the rotor disk, possibly exacerbated 
by the wind effect on the tail rotor, were sufficient to overcome the braking force being 
applied by the rotor brake.  With the blades continuing to turn it was not possible to apply 
the tie down kit carried on the helicopter, leaving the blades free to flap.  The relative 
airflow brought about by the advancing blade meeting the strong wind caused aerodynamic 
forces on the blade to produce lift, causing the blade to ‘sail’.  The blade tips followed an  
ever-increasing arc upwards, beginning at the nose of the helicopter through to an apogee 
of approximately 40°, where they begin to ‘flap down’ at an increased downward trajectory.  
The blade sail phenomena increased to a point where the underside of the blades were 
exposed to the natural wind forces, bending the blades ever higher, until they failed in 
bending through excessive aerodynamic loading without the restorative centrifugal load 
associated with normal operational rotor speeds.

Helicopter mooring and blade tie down 

The decision to moor the helicopter to the helideck was in accordance with the manufacturer’s 
procedures.  CCTV images showed the helicopter rocking and tilting to the left prior to the 
straps being attached and it is considered that without being tied down the helicopter would 
have blown over.

The HCA audit reported the presence of tie down straps on the helideck, but not their 
suitability.  This led to delays in obtaining other straps from the platform which were still both 
difficult and time consuming to attach to the anchor points on the helideck.  The platform 
operator has been unable to explain why the tie down kit kept at the landing area did not fit.  
The delay in finding straps resulted in personnel having to work in worse conditions than 
necessary, endangering themselves, the helicopter and the platform.  As it was, the first 
blade that detached only narrowly missed hitting one of the team with potentially serious 
consequences.

The HCA audit also did not take account of the need for additional straps as well as blade 
mooring poles in order to provide proper protection in wind speeds above 65 kt.



30 All times are UTC©  Crown copyright 2025

 AAIB Bulletin: 6/2025 G-MCSH AAIB-28975

The HCA has taken action to address issues highlighted by this incident including 
publishing recommended practice on the matter.  They have committed to 
ensure future audits confirm the suitability of mooring straps provided, including 
checking that they would fit both the helicopter and helideck anchor points.  

These audits would also ensure that all the necessary types and levels of equipment were 
present to provide protection at higher windspeeds, as detailed in CAP 437.  This will require 
closer co-operation between the operator, helideck owner and HCA to identify exactly what 
equipment is required.  The fact that only four straps were present and accepted by the 
audit when twelve should have been provided confirms this change is needed.

As was seen in the incident in 2011 at such windspeeds, without the correct equipment in 
place, or appropriate actions taken, damage is likely to be caused.

Wind Effects

It is apparent from the wind testing carried out when designing the Elgin PUQ, and the 
subsequent addition of the accommodation block, that the windward edge of the helideck 
was subject to vertical wind speeds considerably in excess of the limit in force at the time.  
This, and the indicated turbulence levels meant consideration should have been given 
to applying operational limits to the helideck.  Whilst there were no apparent problems 
reported by the initial helicopter operator to the platform, future operators should have been 
appraised of these exceedances so that they too were in a position to make any necessary 
operational changes.  This is especially so when a different type of helicopter is used and 
a lack of previous issues may become irrelevant.  This also highlights the importance of 
suitable records being retained by the HCA, such as wind studies and related operational 
discussions, to allow for future reference.

The limits described in CAP 437 were intended only for consideration of flying operations.  
Despite this, the fact the vertical flow exceeded the limit so substantially at the windward 
edge of the helideck, highlights the ‘cliff edge effect’ described by SIN 3947-S-00.

The presence of the air gap should have helped mitigate such an effect on the wind.  The 
effectiveness of the air gap on the Elgin PUQ was compromised by obstacles preventing 
a free flow of air under the helideck.  Removing these obstacles where they are part of the 
platform structure is impractical, but efforts should be made to remove any other obstacles 
present that may reduce the gap’s effectiveness.  It also serves to emphasise the importance 
of such matters in the design and construction of platforms and any alterations made to 
them.

The CFD report’s reliance on average values and values at main rotor height in its analysis 
does not comply with CAP 437’s own requirements.  In addition, the report tested only 
limited wind sectors and comprised modelling without the helideck turbulence plates in 
place. 
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In response to these findings the HCA will re-assess the CFD report against 
current requirements and ensure that any necessary operational restrictions are 
in place.  It also acknowledges gaps in its own historic record keeping which it 
intends to address through improved internal procedures.  

Wind reporting

During the period of the final approach and landing, the Helimet wind speed for the Elgin 
PUQ indicated 40 kt gusting to 49 kt.  This differed from the helicopter’s FMS derived wind 
speed, which peaked at 60 kt during the approach, before reducing slightly to 56 kt when 
landing.  The Helimet data for the Shearwater platform, which was 4 nm from the Elgin 
PUQ, indicated a wind speed of 60 kt; consistent with that calculated by the FMS.

The unexplained difference in windspeeds between adjacent platforms meant it is possible 
the windspeeds on the Elgin PUQ were higher than those actually reported.  The wind was 
not from a direction known to be affected by shielding, although this may still have been a 
factor.  The record keeping related to the positioning of the anemometers on the Elgin PUQ 
in response to the findings in 2015 did not allow a proper assessment of improvements that 
had reportedly been made after they were repositioned in 2017.  The addition of a further 
anemometer later in 2025 will be some ten years after this problem was first raised, an 
excessive time period for such action to be taken, even when taking into account the initial 
anemometer re-positioning work in 2017.  When this is finally done, it is hoped it will further 
enhance the accuracy of wind readings on the platform.

Irrespective of the cause, it is considered the windspeed recorded on the Elgin PUQ at 
the time of the storm passage was likely to have been lower than actually experienced.  
Evidence indicates this situation is a wider issue affecting other platforms at various times 
and under various conditions.  In order to ensure such differences can be identified and 
affected helicopter operations alerted, the following Safety Recommendation is made:  

Safety Recommendation 2025-004

It is recommended that Leading Offshore Energy Industry Competitiveness 
Limited incorporates comparative wind speed analysis as part of the Helimet 
quality control and notification system.

Loss of chronological flight data recording

Testing showed that the loss of chronological recording of flight data by the FA5000 CVFDR 
was a result of the internal brownout capacitors not reaching their fully charged state prior 
to external electrical power being removed.  This led to the corruption of memory pointers 
and associated loss of chronological recording.

In 2021, the manufacturer of the CVFDR introduced software part number 840-E5498-12.  
This was to resolve an image data recording anomaly found during testing of an FA5000 
recorder on a EC225 helicopter, for which the cause was identified as the helicopter’s electrical 
input power profile to the recorder.  Testing in support of this investigation demonstrated 
that software part number 840-E5498-12 also resolves the loss of chronological flight data 
recording on FA5000 CVFDR recorders.
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To date, a loss of chronological flight data recording has been identified on EC175, EC155 
and UH-72 helicopters fitted with FA5000 CVFDRs.  The EC145 helicopter model may also 
be similarly affected.  This equates to more than 700 helicopters.

The input power profile which led to the corruption of memory pointers was not included in 
the electrical test requirements applied during approval of the FA5000 CVFDR.  The reason 
that the electrical input power profile subsequently differs on occasion from that expected 
by the helicopter manufacturer is not known.  Testing has demonstrated that only one short 
duration application of power can result in the loss of chronological flight data recording on 
FA5000 CVFDRs that are not installed with software part number 840-E5498-12.

It is possible that other helicopter and fixed wing aircraft types equipped with FA5000 
CVFDRs could also be affected by an undetected loss of chronological recording.  This is 
because maintenance detailed by the CAA and other aviation authorities, requires only that 
data from the last flight is checked.  If this guidance is followed, it will not detect the problem 
if it exists.

When a loss of chronological recording occurs on an the FA5000 CVFDR, only the most 
recent 15 hours of flight data will be available undisrupted.  This complies with the EASA and 
UK CAA requirement of a minimum 10-hour recording duration for flight data on helicopters.  
This is, however, less than the 25 hours required by the FAA for both fixed wing aircraft and 
helicopters.  Therefore, the following Safety Recommendation is made:  

Safety Recommendation 2025-005

It is recommended that the Federal Aviation Administration set a compliance date 
by which every Acron Aviation FA5000 Cockpit Voice and Flight Data Recorder 
will be installed with software part number 840-E5498-12 (or equivalent) that 
ensures the correct recording of chronological flight data.

The loss of chronological recording, however, means that the 25 hour recording duration 
required by the EASA for fixed wing aircraft is not met.  Whilst the 10 hour recording 
duration is met for helicopters, it is important that flight recording systems operate correctly 
so that accident investigators have full access to complete chronological flight recordings.  
Therefore, the following Safety Recommendation is made:  

Safety Recommendation 2025-006

It is recommended that the European Union Aviation Safety Agency set a 
compliance date by which every Acron Aviation FA5000 Cockpit Voice and 
Flight Data Recorder fitted to European Union Aviation Safety Agency certified 
fixed wing aircraft and helicopters are to be installed with software part number 
840-E5498-12 (or equivalent) that ensures the correct chronological recording 
of flight data. 
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5 second loss of flight recording at 10-minute intervals

The investigation has identified that the ARINC 717 loopback signal provided by 
FA5000 CVFDR and FDR models is out of specification when the data rate is at 512 or  
1,024 words per second (wps).  This, in conjunction with the operation of the Helionix  
software Version 8 equipped to EC175 and EC145 helicopters, results in the loss of  
5 seconds of flight data every 10 minutes whenever the Aircraft Management Computer 
(AMC) has been continuously operating for a period of more than 3 hours 15 minutes when 
at a recording rate of 512 wps.  At the higher data rate of 1,024 wps, which the manufacturer 
is intending to implement, the 5 second data loss would occur after about 40 minutes of 
AMC operation.

The loss of 5 seconds of flight data significantly exceeds the maximum specified by 
EUROCAE specification ED-112, on which the FA5000 FAA Technical Standard Order 
(TSO) and European TSO (ETSO) approvals are based.  This loss of data could significantly 
impede an incident or accident investigation.

The helicopter manufacturer is working on an update to its Helionix software that will prevent 
flight data losses.  However, no end date for completion of these activities, or embodiment on 
affected helicopters, has been set by national aviation authorities.  Therefore, the following 
Safety Recommendations is made:

Safety Recommendation 2025-007

It is recommended the European Union Aviation Safety Agency, with an 
appropriate compliance date, requires Airbus Helicopters to modify the FA5000 
Cockpit Voice and Flight Data Recorder system fitted to EC175 and EC145 
helicopters to prevent the loss of recorded flight data.   

The manufacturer of the FA5000 CVFDR had advised that it was developing a modification 
that corrects the out of specification ARINC 717 loopback signal.  However, it has since 
informed the AAIB that it now considers the fault may be due to other system integration 
issues and that its investigation was ongoing.  

Irrespective of the manufacturer’s consideration of the cause of the issue identified, the 
ARINC 717 loop back signal remains out of specification.  It is possible that this could affect 
the correct operation of flight data recording systems installed on other helicopter types, as 
well as fixed wing aircraft, fitted with FA5000 series CVFDR or FDR models.  Therefore, the 
following Safety Recommendation is made:

Safety Recommendation 2025-008

It is recommended that the Federal Aviation Administration, with an appropriate 
compliance date, requires Acron Aviation to correct the ARINC 717 loopback 
signal of the FA5000 series of recorders so that they comply with the specification 
requirements. 
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Conclusion

The investigation highlighted issues with wind reporting on the Elgin PUQ and other offshore 
platforms.  No cause for these inaccuracies could be provided which remains a problem 
for operations relying on accurate wind information, especially when nearing high wind 
limits.  Improved quality assurance would assist in identifying potential causes and allow 
notification where helicopter operations may be affected.

The cause of the TGB chip light would not have prevented continued operation of the 
helicopter, but this information was not known at the time and shutting the helicopter down on 
the offshore helideck was considered appropriate, despite the oncoming storm conditions.

An opportunity to identify the failure of the rotor brake prior to departure was missed which 
became a significant factor in the sequence of events leading to the blade failures.  This 
led to an inability to apply the blade ties after shutdown on the platform, although these 
would not have necessarily prevented damage to the blades occurring due to the strength 
of the winds experienced.  The investigation identified inappropriate and missing mooring 
equipment being kept on the platform.  The HCA is taking action to address this, but will 
require the co-operation of the operator and helideck owner in doing so.  There were also 
no blade mooring poles being carried on the aircraft in view of the high winds.

The rotor brake was found to be partially seized because of organic material build up on 
one of the brake pad guides, allowing restricted movement of the mobile brake pad and 
reduced braking force to slow and stop the rotor system when the rotor brake was applied.  
The cause of the organic material build up could not be identified.

A review of the environmental reports related to the construction of the Elgin PUQ and later 
addition of an accommodation block raised issues over exceedances of CAA limits and a 
lack of operational procedures to compensate.  Both the operator and current management 
within the HCA were unaware of this information and they will now be carrying out their own 
review.

The loss of chronological flight data recording was caused by the helicopter’s input power 
profile providing insufficient time for the FA5000 CVFDR brownout capacitors to achieve 
their fully charged state.  A software modification to the CVFDR is available that corrects 
this.  The CVFDR ARINC717 loop back signal was also found to be out of specification, for 
which the helicopter manufacturer’s analysis showed that it resulted in a loss of flight data 
at 10 minute intervals.  The helicopter manufacturer has provided a change to the flight 
recording system and intends to improve its Helionix software.  The CVFDR manufacturer 
initially advised it was developing a hardware modification to resolve the loss of data, but 
subsequently advised it had stopped this activity as it considered the root cause may be due 
to other system integration issues.  It stated its investigation was ongoing.
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Safety Recommendations and Action

The following Safety Recommendations are made in this report:

Safety Recommendation 2025-003

It is recommended that Airbus Helicopters expedite the inclusion of the improved 
rotor brake maintenance procedures in the EC175 Aircraft Maintenance Manual.

Safety Recommendation 2025-004

It is recommended that Leading Offshore Energy Industry Competitiveness 
Limited incorporates comparative wind speed analysis as part of the Helimet 
quality control and notification system.

Safety Recommendation 2025-005

It is recommended that the Federal Aviation Administration set a compliance date 
by which every Acron Aviation FA5000 Cockpit Voice and Flight Data Recorder 
will be installed with software part number 840-E5498-12 (or equivalent) that 
ensures the correct recording of chronological flight data.

Safety Recommendation 2025-006

It is recommended that the European Union Aviation Safety Agency set a 
compliance date by which every Acron Aviation FA5000 Cockpit Voice and 
Flight Data Recorder fitted to European Union Aviation Safety Agency certified 
fixed wing aircraft and helicopters are to be installed with software part number 
840-E5498-12 (or equivalent) that ensures the correct chronological recording 
of flight data. 

Safety Recommendation 2025-007

It is recommended the European Union Aviation Safety Agency, with an 
appropriate compliance date, requires Airbus Helicopters to modify the FA5000 
Cockpit Voice and Flight Data Recorder system fitted to EC175 and EC145 
helicopters to prevent the loss of recorded flight data.   

Safety Recommendation 2025-008

It is recommended that the Federal Aviation Administration, with an appropriate 
compliance date, requires Acron Aviation to correct the ARINC 717 loopback 
signal of the FA5000 series of recorders so that they comply with the specification 
requirements. 
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Following this Serious Incident, the following safety actions were taken:

Since the incident the operator took safety action by requiring pilots to record 
the rotor stop time after brake application on each shutdown.  If the stop time 
was found to exceed 40 seconds a check of the brake and its adjustment is 
required.

The HCA has taken action to address issues highlighted by this incident including 
publishing recommended practice on the matter.  They have committed to 
ensure future audits confirm the suitability of mooring straps provided, including 
checking that they would fit both the helicopter and helideck anchor points.  

In response to these findings the HCA will re-assess the CFD report against 
current requirements and ensure that any necessary operational restrictions are 
in place.  It also acknowledges gaps in its own historic record keeping which it 
intends to address through improved internal procedures.  
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Appendix 1

Cockpit image recorder anomaly

A Vision 1000 camera system manufactured by Appareo9 was fitted in the cockpit.  Images 
from its integral camera and GNSS derived data were recorded to two internal solid state 
memory devices and a removeable Secure Digital (SD) memory card.  The Vision 1000 
is not designed, nor required, to meet any internationally agreed specification for flight 
recorders, such as ED-112 or ED-155.

The internal memory and SD card data were initially downloaded using software tools 
manufactured by the Vision 1000 manufacturer.  This provided GNSS data for the entire 
incident flight but no image recordings; the presence of the GNSS data confirmed that the 
unit was powered throughout the flight.  Several images and short duration GNSS data were 
also available from when the helicopter was on the ground at Aberdeen on 16 February 
2023 and whilst on the Elgin on 18 February 2023.  The SD card was forensically examined 
and no further recorded data was found.

The internal memory devices from the camera were subsequently removed and readout 
using software tools developed by the AAIB.  No images were found to have been recorded 
during the incident flight.  However, additional images from flights flown on 16 February 
2023 were recovered.

The US National Transportation Safety Board (NTSB) and the BEA in France advised that 
they had also experienced similar recording anomalies with Vision 1000s.  Of thirty cameras 
downloaded by the BEA, eight had not been operating correctly.

The manufacturer of the EC175 did not require nor recommend a routine check of the Vision 
1000 system.  This differed from the Vision 1000 manufacturer, who recommended an annual 
check was performed.  The operator of G-MCSH had started the process of amending its 
maintenance program to incorporate a routine check, but this was not in place at the time 
of the incident.  The inclusion of the check was in response to a recommendation10 made 
by the International Association of Oil and Gas Producers (IOGP).  Following the incident, 
the manufacturer of the EC175 also amended its maintenance program to incorporate 
an annual check of the recording and a check of the Vision 1000 status indication every  
110 flight hours.

CVFDR recording anomalies

ARINC 717 flight data signal

On EC175s, the FA5000 CVFDR is provided with encoded flight data by the Aircraft 
Management Computer (AMC).  The AMC forms part of the helicopter manufacturer’s 
Helionix integrated avionic system, for which the software version installed on G-MCSH 
was Version 8.

Footnote
9 Appareo [Accessed 7 May 2025].
10 Offshore Helicopter Recommended Practices | IOGP Publications library [Accessed 7 May 2025].

https://appareo.com/
https://www.iogp.org/bookstore/product/offshore-helicopter-recommended-practices/


38 All times are UTC©  Crown copyright 2025

 AAIB Bulletin: 6/2025 G-MCSH AAIB-28975

The AMC flight data signal conforms to the ARINC 717 specification, for which the data 
rate was set at 512 words per second (wps).  The maximum permissible error rate for 
flight data, as specified by European Organisation for Civil Aviation Equipment (EUROCAE) 
Specification ED-11211 (ED-112), is one bit error in every 105 bits.  At a data rate of 512 wps, 
this equates to a maximum of 1 bit error occurring during 16 seconds of data.

FA5000 CVFDR approval

The FAA TSO and European TSO (ETSO) applicable to the FA5000 CVFDR refer to the 
recorder meeting the requirements specified by ED-112.

The FA5000 series of recorders, which includes CVFDR, FDR and CVR models, are fitted 
to helicopters and fixed wing aircraft.  For commercially operated helicopters, such as the 
EC175, the EASA and CAA require that the minimum recording duration of flight data to 
a crash protected recorder is 10 hours; for commercially operated fixed wing aircraft it is  
25 hours.  The FAA require a minimum recording duration of 25 hours for both commercially 
operated helicopters and fixed wing aircraft.  These are defined in the relevant regulations12.

Recorder operation and recorded data anomalies

G-MCSH was equipped with a FA5000 CVFDR part number 5001-6103-11, which was 
installed with software part number 840-E5498-07.  Flight data and CVR audio is recorded 
to two solid state memory devices within the crash protected memory module.  One memory 
device is referred to as the primary and the second as the backup, with the data on the 
devices intended to be near identical.

The use of two memory devices provides compliance with ED-112 concerning segregation 
of memory devices and loss of recorded information.  The same design principles are 
used across the FA5000 model range, of which approximately 1,400 units have been 
manufactured.  FA5000 CVFDRs are equipped to EC175s and other helicopter models 
including EC225, EC135, EC145, UH-72, EC155 and EC160.  The FA5000 CVFDR and 
FDR models are also fitted to fixed wing aircraft, which include those manufactured by 
Bombardier, Embraer and Gulfstream.

Flight data is recorded chronologically to the primary and backup memory devices, with the 
oldest data being overwritten with new data13.  FA5000 CVFDR part number 5001-6103-11 
has a recording capacity of about 144 hours of flight data and 17 hours of CVR audio.  The 
CVFDR was fitted to G-MCSH on 2 November 2021, since which time the helicopter had 
operated for about 1,100 hours prior to the recorder being removed after the incident.

Footnote
11 Minimum operational performance specification for crash protected airborne recorder systems, applicable to 

part number 5001-6103-11 as per FAA Technical Standard Order TSO-C124b and European ETSO-C124b.
12 CAA UK: CAT.IDE.H.190 Flight data recorder (caa.co.uk), the EASA: Commission Regulation (EU) 965/2012 

EU 965/2012 EUR-Lex (europa.eu) and FAA: FAR Part 135 [Accessed 7 May 2024].
13 Once the available memory capacity is reached ie if the available capacity is 25 hours, then the oldest data 

will not be overwritten until >25 hours of recording time.

https://regulatorylibrary.caa.co.uk/965-2012/Content/Regs/10740_CATIDEH190_Flight_data_recorder.htm
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02012R0965-20231002
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-G/part-135
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The AAIB has equipment14 that downloads the primary and backup memory devices.  This 
differs to equipment available to operators and maintenance organisations, which downloads 
data from the primary memory device only.  Equipment used by operators and maintenance 
organisations include the Recorder Data Interface (RDI) manufactured by Acron Aviation 
and the Professional Ground Station (PGS)15 manufactured by Flight Data Vision.

The primary and backup memory from G-MCSH’s CVFDR provided 127 and 128 hours 
of flight data respectively.  A complete recording of the incident flight was available from 
both memory devices.  However, recording anomalies were found with the flight data.  No 
anomalies were present with the CVR audio recording.

The following anomalies were identified with the flight data recordings:

 ● Both memory devices contained multiple flights for which flight data was not 
recorded for 5 seconds every 10 minutes.

 ● The primary memory did not contain a recording of three flights operated on 
the evening of 15 February 2023 and three flights operated on the morning 
of 16 February 2023, totalling 5.5 hours.  Data from these flights were, 
however, contained in the backup memory.

 ● The primary memory contained only a partial recording of a flight flown 
on the morning of 16 February 2023.  Data for this complete flight was, 
however, contained in the backup memory.

 ● The primary memory did not contain a recording of a flight operated on  
10 February 2023 or a recording of the takeoff and cruise phases from 
another flight flown the same day.  Data from these flights were, however, 
contained in the backup memory.

 ● Both memory devices contained flight data from 2022, which should have 
been overwritten with newer data.

 ● Both memory devices contained flight data that was not in chronological 
order.

 ● Of the total data recorded, about 50 hours related to the helicopter’s most 
recent operation but the remaining, approximately 78 hours, was of older 
data that should have been overwritten with more recent flight recordings.

Figure 17 depicts the flight data downloaded from the primary and backup memory.  Where 
an arrow is included, this represents a date range (e.g. flights flown between 7 February 
and 16 February 2023 recorded in the backup memory).

Footnote
14 Accident Investigator Recovery Equipment manufactured by the recorder manufacturer.
15 PGS is the equipment typically provided by Airbus Helicopters to operators.
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Figure 17
G-MCSH –flight data within the primary and backup memory 

The FA5000 CVFDR has a BIT function that provides fault status signals to the EC175 AMC.  
If the fault is detected, a white FDRS (flight data recording system) message is displayed 
on the cockpit Multi-Function Displays (MFDs)16.  The fault message is also recorded by 
the helicopter’s avionic system, which was routinely checked by the operator and helicopter 
manufacturer.  No FDRS faults had occurred on G-MCSH since the CVFDR was fitted on 
12 November 2021.

The last CVFDR readout inspection for G-MCSH was performed by the operator in  
November 2022.  The operator checked the most recent two hours of flight data and reported 
that no anomalies were identified.  CAA guidance17 referred to checking a representative 
flight, for which the most recent flight is normally selected.  There is no requirement to 
check all recorded flight data.  The CAA guidance is consistent with the recommendations 
and requirements of other national aviation authorities such as the EASA, FAA and  
Transport Canada.
Footnote
16 The operator of G-MCSH advised that the MFD’s on their fleet of EC175s were configured to show this 

information on two MFDs as default when the helicopter was first powered.
17 CAP 731: Approval, Operational Serviceability and Readout of Aircraft Flight Recorders (caa.co.uk) 

[Accessed 7 May 2025].

https://www.caa.co.uk/our-work/publications/documents/content/cap-731/
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At the request of the AAIB, the operator of G-MCSH, using its PGS equipment, checked 
the FA5000 CVFDR flight data recordings from four other EC175 helicopters (registrations 
G-MCSG, G-MCSN, G-MCSO and G-MCSP).  All were equipped with Helionix software 
Version 8 and equipped with the same FA500018 part number as G-MCSH.

When the operator attempted to download the CVFDR flight data from G-MCSO, PGS 
terminated with an error.  The operator subsequently found that it was only possible to 
download approximately the most recent 15 hours of flight data without PGS terminating 
with an error.  When the 15 hours of data was reviewed, it was found to contain data from 
2022.  The CVFDRs fitted to G-MCSG, G-MCSN and G-MCSP all downloaded normally, and 
the data was chronologically correct.  However, the data from all four helicopters contained 
several flights where 5 seconds of data was missing every 10 minutes.  This was consistent 
with the anomaly identified on G-MCSH.

The FA5000 CVFDR19 from G-MCSO was subsequently downloaded at the AAIB.  This 
showed the same loss of chronological recording as G-MCSH (Figure 18).  The CVFDR 
was fitted new to G-MCSO in 2020, of which it had since operated for about 2,100 hours 
with no FDRS fault having been indicated.

Figure 18
G-MCSO – flight data within the primary and backup memory

Footnote
18 The FA5000s fitted to G-MCSN and G-MCSG were installed with software part number 840-E5498-06, and  

on G-MCSO and G-MCSP the software part number was 840-E5498-07.
19 Serial number 001287919 with software version 840-E5498-07.
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The AAIB was subsequently advised by the FA5000 manufacturer that the most recent  
15 hours of flight data was also separately recorded with the CVR audio.  Figure 19 depicts the 
memory segregation of the FA5000 CVFDR data.  This recording function operated differently 
to that which stored flight data to the memory area capable of retaining approximately 
144 hours.  The manufacturer advised that the recording of flight data combined with the 
CVR audio was incorporated to meet the requirement of ED-112 concerning the maximum 
permissible time by which data shall have been stored to the crash protected memory.

The recorder manufacturer provided additional software to the AAIB that downloaded the  
15 hour recordings of flight data that was combined with the CVR audio.  This flight data 
was found to be chronologically correct for G-MCSH and G-MCSO CVFDRs.  However, in 
both recordings, flights were present with 5 seconds of data missing at 10 minute intervals, 
as found in the flight data recordings from the larger 144 hour memory areas.

Figure 19
FA5000 CVFDR crash protected memory segregation

FA5000 brownout capacitor operation 

ED-112 specifies that flight recorders shall be capable of recording within 500 milliseconds 
(ms) of electrical input power being applied and continue to record if power is thereafter 
lost for periods of up to 200 ms; this is referred to as the brownout20 period.  The FA5000 
recorder series is fitted with capacitors, that when fully charged provide power to enable 
operation during brownout periods.  The capacitors start to be charged once external power 
is applied and require a minimum of 700 ms to reach their full charged state.  Once external 
power is removed, the capacitors fully discharge.

On the EC175, the CVFDR is powered from a 28 V DC bus21.  When the input voltage 
increases above 18 V DC, the FA5000 powers-up, during which memory pointer22 information 
is accessed.  This information is used to ensure that flight data and CVR audio is recorded 
Footnote
20 Brownout, a period when the electrical power drops but subsequently returns to normal operating level.
21 The bus is powered either from an external power supply when on the ground, the helicopters battery or its 

electrical power generation system.
22 Memory pointers are a data type that contain memory addresses, such as where the start and end of data 

occurs.
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chronologically.  When the input power reduces to 18 V DC or less, the FA5000 enters 
its power-down mode.  The brownout capacitors provide power during this period, which 
enables the unit to perform housekeeping tasks, that include stopping recording and saving 
memory pointer information.

The manufacturer advised that if the brownout capacitors failed, or did not achieve their 
fully charged state prior to the unit entering its power-down mode, it was possible that 
memory pointer information could become corrupted.  This could then result in the loss of 
chronological recording.

Fault analysis

Fault logs from the FA5000 CVFDR fitted to G-MCSH and G-MCSO showed that both 
recorders had experienced multiple sequences of input power being applied but then quickly 
removed.  The logs also indicated that on occasion, both units had not fully completed their 
power-down tasks.  There was also evidence of more memory blocks being marked as 
bad23 than would normally be expected; this was the reason that only about 128 hours of 
data was available from the nominal 144 hour memory area.

The review of the logs in conjunction with examination of the recorded flight data also 
showed that the loss of 5 seconds of data at intervals of 10 minutes was due to missing 
data bits within the incoming ARINC 717 signal.  The loss of data equated to more than  
30,000 data bits during a 5 second period, which exceeded the maximum data loss specified 
by ED-112, which was 1 data bit per 16 seconds.

The FA5000 provides a loopback of the ARINC 717 signal, which is connected to the AMC on 
the EC175 and is used to confirm correct data synchronisation (Figure 20).  The helicopter 
manufacturer’s analysis of the Helionix Version 8 software operation concluded that if the 
ARINC 717 loopback signal from the FA5000 was out of specification, this would result in 
a AMC software buffer overflow error.  At a data rate of 512 wps, an error would occur after 
about 3 hours and 15 minutes of continuous AMC operation.  Thereafter a loss of the AMC 
ARINC 717 output signal to the CVFDR would occur for periods of about 5 seconds every 
10 minutes.  The data loss would continue until the AMC was subsequently powered off  
(i.e at helicopter shutdown).  Removal of power would then clear the buffer overflow error 
until the next operation of the AMC for a period of 3 hours and 15 minutes, following which 
the data loss would occur again.

At a higher data rate of 1,024 wps, for which the helicopter manufacturer intended to 
increase the recording rate on EC135, EC145, EC160 and EC175 helicopters, the buffer 
overflow error would occur after about 40 minutes of AMC operation.

Footnote
23 In NAND memory, a block is the smallest amount of memory than can be erased, written and read.  It is 

expected that block errors will occur as the number of write/read cycles increases / the memory device ages 
and this results in blocks being marked as bad.  No new data is written to bad blocks and as the number of 
bad blocks increases, the total available recording capacity for new data will reduce accordingly.
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Figure 20
AMC - FA5000 ARINC 717 loopback signal

Loss of chronological recording on EC225 helicopter

In 2020, a loss of chronological recording of image data was found during qualification 
testing of a FA5000 Digital Video Recorder (DVR) (part number 5011-6133-11) fitted to 
an EC225 helicopter.  This was found to have been caused by the characteristics of the 
helicopter’s electrical power profile, whereby power to the DVR was being initially applied 
but then removed shortly after.

The DVR was operating with software part number 840-E5498-07, which was the same as 
that installed to the FA5000 CVFDRs removed from G-MCSH and G-MCSO.  The recorder 
manufacturer subsequently resolved the DVR recording anomaly by developing new 
software for the FA5000, which is identified as part number 840-E5498-1224.  This altered 
the operation of the recorder to cater for the scenario whereby the brownout capacitors had 
not achieved their fully charged state prior to power being removed.
 
Testing

Loss of chronological recording

The FA5000 CVFDR from G-MCSH and G-MCSO were taken to the recorder manufacturer 
where no faults were found with their internal brownout capacitors.

An FA5000 of the same part number and installed with the same software (840-E5498-07) 
was then tested in accordance with the electrical interface requirements specified by the 
manufacturer of the EC175; these tests were consistent with the standards normally applied 
to helicopters and fixed wing aircraft.  This included testing for momentary loss of power25 as 
per RTCA DO-160G26.  However, this test was not required to be performed until after the 
CVFDR was operating normally, by which time the brownout capacitors had achieved their 
fully charged state.  No loss of chronological recording was observed during these tests.

Footnote
24 See Service Bulletin and Service Information Bulletin section.
25 DO-160G section 16.6.1.3(d).
26 Environmental conditions and test procedures for airborne equipment.
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The 28 V DC bus power profile27 was also captured from an EC175 at the manufacturer’s 
facility in France.  This included monitoring the power during engine start, and varying 
configurations using external and helicopter battery power.  The captured profile was then 
applied under laboratory conditions to the FA5000 under test.  No loss of chronological 
recording occurred.

A sequence of laboratory tests were then performed whereby power was applied to the 
FA5000 at just above 18 V DC (the lowest operating threshold), followed by a rapid loss of 
power.  Each test started with no power being applied for 10 seconds, followed by power 
at test intervals of 10 ms, then at 50 ms followed by further increments of 50 ms until 
reaching a maximum of 1,000 ms.  Between each power on period the power was turned 
off for 4 seconds which would fully discharge the brownout capacitors.  Each test cycle 
was performed several times (i.e start of test - power-off 10 seconds, power on 100 ms,  
power-off 4 seconds, power on 100 ms, power-off 4 seconds, power on 100 ms,  
power-off - end of test).  Following each test sequence, the recorded flight data and logs 
were checked.

These tests subsequently confirmed that when the power on period was set between 100 
and 200 ms, a loss of chronological flight data recording would occur.  This only affected 
the memory area cable of storing about 144 hours of flight data.  The content of the logs 
from the test unit were also consistent with those from G-MCSH and G-MCSO, showing 
the unit had not fully completed its shutdown routine.  It was also established that only one 
occurrence of momentary power application was required to cause a loss of chronological 
recording.  No loss of chronological recording was present within the 15 hours of flight data 
combined with the CVR audio.  This was also consistent with the FA5000 CVFDR from 
G-MCSH and G-MCSO.

The test unit was then installed with software part number 840-E5498-12, and the power-off 
tests repeated.  No loss of chronological recording was found to occur.

ARINC 717 loopback signal

Testing of the FA5000 CVFDR ARINC 717 loopback signal showed that it did not conform to 
specification when the data rates were at 512 or 1,024 wps, with the signals maximum rise 
and fall times being exceeded.

The manufacturer stated that during approval testing they had checked the loopback signal 
was present but had not performed signal measurements.

BIT function

The recorder manufacturer confirmed that the FA5000 BIT function would not detect a 
loss of chronological recording nor provide an alert if the ARINC 717 input signal was lost 
for periods of about 5 seconds.  The threshold for a loss of the input signal was set at  
10 seconds, which the manufacturer stated was agreed with aircraft manufacturers.

Footnote
27 A recording that characterised the variation in DC voltage.
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Other reports of FA5000 loss of chronological flight data recording

In October 2023 a loss of chronological flight data recording was identified on a FA5000 
CVFDR fitted to a military operated UH-72A helicopter.  The FA5000 part number was 5001-
6103-11 and installed with software part number 840-E5498-06.  The loss of chronological 
recording was consistent with that found on G-MCSH and G-MCSO.  The UH-72A is the 
military version of the EC145 helicopter for which its manufacturer confirmed that the 
recording anomaly could similarly occur on this model of helicopter as well.

In 2024, a further loss of FA5000 CVFDR chronological flight data recording was identified 
on a EC155, and another UH-72A helicopter.

None of FA5000 CVFDRs for which the loss of chronological flight data recording occurred 
were installed with software part number 840-E5498-12.  They were all equipped with older 
software versions.

Service Bulletin and Service Information Letter

In February 2021, the FA5000 manufacturer issued Service Bulletin (SB) SB001-FA5000 
which installed software part number 840-E5498-12 (referred to as ‘MOD 12’).

In response to the findings of this investigation the recorder manufacturer:

 ● Updated SB001-FA5000  to provide additional information concerning 
changes to the recorder operation in relation to the ED-112 brownout 
requirements.

 ● Issued Service Information Letter (SIL) 003-5000 that recommended 
operators check the full recording duration of FA5000 CVFDR and FDR 
models for a loss of chronological flight data recording or missing flight(s).  If 
anomalies were found, it recommended that SB001-FA5000 be embodied.

Manufacturer actions to address the loss of flight data

In May 2024, the FA5000 manufacturer advised that it was developing a hardware 
modification that ensured the ARINC 717 loopback signal conformed with specification, 
with the activity to be completed by the end of 2024.  However, it advised in April 2025 
that it was no longer progressing with the modification as it considered the root cause of 
the loss of data may be due to other system integration issues and that the investigation 
was ongoing.  This differed to the analysis performed by the helicopter manufacturer.  As a 
hardware modification continues to be outstanding, the FA5000 ARINC717 loop back signal 
is not compliant with the ARINC 717 specification at data rates of 512 and 1,024 wps.

The EC175 helicopter manufacturer advised that it is developing an update to its Helionix 
software which will no longer use the ARINC 717 loopback signal.  However, they stated this 
would be an interim solution until FA5000 corrective action was completed, at which point 
the loopback monitoring function would be re-instated.  The manufacturer indicated that it 
may take several years to update the Helionix software across all affected helicopters.
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Appendix 4

Published: 22 May 2025. 
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AAIB Correspondence Reports
These are reports on accidents and incidents which 

were not subject to a Field Investigation.

They are wholly, or largely, based on information 
provided by the aircraft commander in an 

Aircraft Accident Report Form (AARF)
and in some cases additional information

from other sources.

The accuracy of the information provided cannot be assured. 

 AAIB Bulletin: 6/2025  

©  Crown copyright 2025
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Serious Incident
 
Aircraft Type and Registration: Cessna 152, G-BSZW 

No & Type of Engines: 1 Lycoming O-235-L2C piston engine

Year of Manufacture: 1977 (Serial no: 152-81072)

Date & Time (UTC): 24 February 2024 at 1539 hrs

Location: Blackbushe Airport, Surrey

Type of Flight: Training 

Persons on Board: Crew - 1 Passengers - 1
 
Injuries: Crew - None Passengers - None 

Nature of Damage: Rudder control bellcrank fractured 

Commander’s Licence: Commercial Pilot’s Licence 

Commander’s Age: 27 years

Commander’s Flying Experience: 1,265 hours (of which 1,100 were on type)
 Last 90 days - 66 hours
 Last 28 days - 15 hours

Information Source: Aircraft Accident Report Form submitted by the 
pilot and further AAIB enquiries

Synopsis

During an instructional flight the aircraft suffered a loss of right rudder authority.  The 
instructor took control and landed the aircraft safely.  Examination revealed that the right 
rudder bellcrank had failed due to stress corrosion cracking, causing the right rudder cable 
to detach.  The cracking initiated at a point where the inboard edge of the bellcrank had 
been fouling against the aircraft fuselage.  The exact reason for the fouling condition was 
not determined, but several possibilities that could result in misalignment of the rudder or 
the bellcrank were considered.

History of the flight

During the takeoff, while on an instructional flight, the instructor noted what he considered 
to be the student pilot’s apparent lack of rudder control and prompted him to apply right 
rudder.  The student confirmed that he had right rudder applied, but it made no difference to 
the external visual picture.  The instructor took control and made a right rudder pedal input 
but the aircraft did not respond.  However, full left rudder authority was available.  He asked 
the student pilot once again to make rudder pedal inputs, confirming the lack of right rudder 
response. 

The instructor resumed control, levelled the aircraft at circuit height on the crosswind leg 
and briefed the student on the situation.  The remainder of the circuit and approach were 
uneventful, and the aircraft landed without further issue.
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Upon subsequent inspection of the rudder, it was noted that right rudder cable linkage had 
snapped at the point where it attached to the rudder bellcrank (Figure 1).

Figure 1
View from rear of aircraft looking forward, showing right side rudder bellcrank and 

detached rudder cable clevis

Aircraft examination 

Examination of the aircraft revealed that the rudder bellcrank had failed across its full width 
at the attachment point for the right rudder cable, such that the rudder cable was no longer 
connected to the rudder (Figure 2).  The tip of the bellcrank was missing, presumably having 
separated in-flight.

Contact and paint transfer between the inboard edge of the bellcrank and the airframe  
rub-plate was evident, indicating the bellcrank had been fouling on the structure.  However, 
the paint on the rub-plate was not fully worn through.  Corresponding mechanical wear was 
present on the inner edge of the bellcrank with full paint removal and the underlying metal 
worn to an uneven, but shiny finish.  Paint was also absent on the outboard edge of the 
bellcrank in the area of the failure.  Surface corrosion was visible on the right and left rudder 
cable clevis at the bellcrank attachment.
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Figure 2
Side view of rudder showing failed bellcrank (inset)

Metallurgical examination

The maintenance organisation retained the main body of the bellcrank, but the left and right 
bellcrank ends and the corresponding clevis assemblies were removed for metallurgical 
examination.  The mechanical wear on the inboard edge of the right side bellcrank had 
resulted in extensive material removal and smearing but it appeared that the wear had 
reached a point where it had stopped progressing, possibly due to the rudder bumper stops 
limiting further contact (Figure 3).

Inboard 

Outboard 

Mechanical wear 

Doubler 

Bellcrank 

Figure 3
View on lower surface of bellcrank, showing failure across attachment hole and 

mechanical wear (inset)
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Examination of the fracture surface identified that the failure was predominantly due to 
stress corrosion cracking (SCC), denoted by red shading in Figure 4.

Also of note was a small area of intergranular fracture on the outboard side of the fracture 
surface, which appeared to be the start of SCC.  The paint on the outboard edge of the 
bellcrank was also missing, so corrosion protection had been compromised.

Figure 4
End-on view of fracture surface showing predominant failure mode of SCC

According to the Cessna 152 Illustrated Parts Catalogue (IPC), the rudder cable clevis is 
attached to the bellcrank by a bolt, plain bush and a castellated nut secured by a split pin.  
During the examination of the failed bellcrank, it was noted the bolt stack for the right rudder 
cable clevis included an additional washer and top-hat style bush, rather than a plain bush.  
The outer diameter of the top-hat bush was 12.71 mm and the internal diameter of the 
bellcrank attachment hole was 12.80 mm.  By comparison, the outer diameter of the bush 
in the left side bellcrank attachment hole was 9.41 mm (Figure 5).  The aircraft manufacturer 
stated that the bushings should be the same size and that the hole should be centred.
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Figure 5
G-BSZW bellcrank attachment dimensions

Information from aircraft manufacturer

The aircraft manufacturer was asked what conditions could cause the inboard edge of the 
rudder bellcrank to foul against the airframe rub-plate.  Among the possibilities it considered 
were a tailstrike which moved the tail fin, incorrect re-assembly of the fin and/or rudder 
following a tailstrike or incorrectly set rudder stops which allowed over-travel of the bellcrank.

The aircraft manufacturer reported that it was not aware of any previous bellcrank failures 
similar to that which occurred on G-BSZW.  It was aware of a bellcrank failure on an  
aircraft that had previously been modified to comply with FAA Airworthness Directive (AD) 
2009-10-09, which mandated the installation of larger rudder stops in accordance with 
Textron Service Bulletin SEB01-1.  In that case, the bellcrank had failed just forward of 
the right rudder stop.  The failure was caused by corrosion due to dissimilar metals at the 
interface between the rudder stop and the bellcrank.

In 2019 Textron issued Service Letter SEL-27-02 which called for a general visual 
inspection of the rudder bellcrank for evidence of corrosion around the stops, a detailed 
visual inspection, removal of the stops and introduction of corrosion resistant sealant and 
inhibiting compound on aircraft which had complied with the AD by embodiment of the SB.  
Textron categorised SEL 27-02 as mandatory, according to its own processes, but it was 
not accompanied by AD.  Additionally, Supplemental Inspection 27-20-02, which calls for 
inspection of the rudder bellcrank every 100 hrs or Annual, whichever occurs first, was 
added to the C-152 maintenance manual.
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Aircraft and maintenance information

G-BSZW and several other aircraft operated by the flying school were owned, maintained 
and leased by the same organisation.  The aircraft were routinely stored outside.

A review of G-BSZW’s defect log back to December 2022 did not reveal any reported 
anomalies with rudder control, nor any hard landings or tail strikes which could have altered 
the geometry of the rudder.  The aircraft had undergone its most recent Annual/100 hour 
inspection on 9 February 2024 at 14,823 airframe hours.  This included an inspection of 
the flying controls; no anomalies were noted with the rudder bellcrank.  The rudder was last 
removed when the aircraft was repainted in April 2023 at 14,430 hours and its reinstallation 
was subject to an independent inspection.

G-BSZW was equipped with the larger rudder stops installed under AD 2009-10-09 but the 
investigation did not determine when, and to which revision, the AD had been embodied.  
A review of the aircraft records by the maintenance organisation suggested that the AD 
had been embodied prior to 2016.  The maintenance organisation stated that fitment of the 
larger rudder bumpers was a terminating action of AD 2009-10-09.  It was not aware of the 
subsequent SEL and supplementary inspections but considered that, as the aircraft was 
maintained on an owner-declared maintenance programme, there was no requirement to 
carry out the manufacturer’s inspection recommendations.  As such, the aircraft had not 
been routinely inspected in accordance with Supplemental Inspection 27-20-02.

Following the bellcrank failure, a new rudder assembly was fitted to the aircraft.  The 
maintenance organisation reported that the original rudder was later inspected and found to 
be straight along its entire length.  A new bellcrank assembly was installed and the original 
rudder was subsequently refitted to G-BSZW at the next scheduled maintenance check.  
A rigging/range of movement check was carried out at that time and the bellcrank did not 
come in to contact with the fuselage.

The maintenance organisation considered that the fouling condition could have been caused 
by a misaligned or bent bellcrank and that the end of the bellcrank must have only just been 
touching on the fuselage rub-plate as it had not fully worn through the paint.

Discussion

The failure occurred as a result of SCC which initiated on the inboard edge of the bellcrank, 
in a location where the bellcrank had been fouling against the fuselage rub-plate.  The 
resulting wear left bare metal exposed on the inboard edge of the bellcrank without any 
corrosion protection, leading to the initiation of corrosion on this surface.  The associated 
material removal would have substantially reduced the cross section of the bellcrank 
inboard of the attachment hole, leading to increased stress in this area.  The combination 
of corrosion and increased stress precipitated the initiation of a stress corrosion crack, 
which propagated through the thickness of the bellcrank, until it finally failed in overload 
when insufficient material remained to carry the loads imparted by the rudder control circuit.  
A second, much smaller SCC initiation site was also present at the outboard edge of the 
bellcrank, where the surface protection was also compromised, but the cracking had not 
progressed to the same extent as that on the inboard side.
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The bolt stack attaching the right rudder cable to the rudder bellcrank did not conform to 
the C152 IPC.  The bushing was larger and of a different style to that specified, which 
indicates that the attachment hole had been oversized at some point.  This could also have 
contributed to the reduced cross section of the bellcrank.

The failure did not exhibit any similar characteristics to a previous bellcrank failure 
mechanism identified by the manufacturer on an aircraft that had been modified to 
incorporate larger rudder stops, in accordance with AD 2009-10-09.  G-BSZW was not 
subject to supplementary inspection 27-20-02 but, had it been, this may have provided an 
opportunity for the developing stress corrosion crack on the bellcrank to be identified.

The rudder was last disturbed when the aircraft was repainted in April 2023.  It is therefore 
reasonable to conclude that the contact between the bellcrank and aircraft rub-plate 
commenced at some point between then and February 2024, during which period the aircraft 
had operated for 400 hours.  The bellcrank should not ordinally come into contact with the 
rub-plate and the reason for this was not determined.  The manufacturer indicated that 
incorrect fitment of the fin and/or rudder, incorrectly set rudder stops allowing over-travel of 
the bellcrank or a change to rudder alignment, such as from a tailstrike, could potentially 
lead to contact between the bellcrank and fuselage.  There was no record of a tailstrike 
in the recent maintenance history, and no deformation to the rudder was noted after its 
removal.  The maintenance organisation suggested that a misaligned or bent bellcrank 
could have been a factor, but this was not obvious during the aircraft examination.

Conclusion

The right rudder cable detached from the rudder control circuit when the rudder bellcrank 
failed.  The predominant failure mechanism was identified as SCC which initiated in an area 
of mechanical wear, caused by fouling of the bellcrank against the fuselage. However, the 
precise reason for the fouling condition was not established.
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Accident
 
Aircraft Type and Registration: Rans S6-ESD XL, G-MZBU 

No & Type of Engines: 1 Rotax 503-2V piston engine

Year of Manufacture: 1996 (Serial no: PFA 204-12992)

Date & Time (UTC): 30 March 2024 at 1248 hrs

Location: Yatesbury Airfield, Wiltshire

Type of Flight: Test flight 

Persons on Board: Crew - 1 Passengers - 1
 
Injuries: Crew - None Passengers - None 

Nature of Damage: Substantial

Commander’s Licence: National Private Pilot’s Licence (A) with 
Microlight Class Rating 

Commander’s Age: 54 years

Commander’s Flying Experience: Total hours - Not available 
 Last 90 days - 0 hours
 Last 28 days - 0 hours

Information Source: Various witnesses and other sources

 
Synopsis

The accident occurred after the pilot lost control of the aircraft just prior to landing.  It seems 
likely that the pilot’s lack of recent flying experience resulted in the loss of control.  

The maintenance history and airworthiness standard of the aircraft did not seem adequate, 
and witnesses at Yatesbury Airfield stated that the aircraft’s fabric covering did not appear 
to have been correctly fitted; nevertheless, the airworthiness documentation showed the 
aircraft was considered satisfactory for flight.

This event has highlighted what can happen if safety responsibilities are not taken seriously; 
although on this occasion no injuries occured, the aircraft was substantially damaged.

Background information

The pilot, who is also the owner of this aircraft, provided a limited account of the accident 
together with uncorroborated information, but did not provide all of the information or 
documentation requested by the AAIB despite multiple requests.  The pilot stated that they 
did not consider the event to be reportable.  
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The Civil Aviation (Investigation of Air Accidents and Incidents) Regulations 2018 contain 
the following regulations:

Regulation 10, (1), ‘Notwithstanding the obligations to investigate imposed by 
paragraphs 1 and 2 of Article 5 of Regulation 996/2010 and by Chapter 5 of 
Annex 13, the Chief Inspector may cause a safety investigation to be conducted 
in accordance with Regulation 996/2010, Annex 13 and these Regulations 
where— (a) an accident, a serious incident or any other incident occurs in or 
over the United Kingdom; (b) that, accident, serious incident or incident involves 
any aircraft …;(c) the Chief Inspector expects to draw safety lessons for civil 
aviation from the safety investigation.’

Regulation 21 ‘Any person who, without reasonable excuse, obstructs or 
impedes an Inspector in the exercise of any duties, powers or entitlements 
imposed or conferred by Regulation 996/2010, Annex 13 or by these Regulations, 
contravenes these Regulations.’

Regulation 22 ‘Any person who knowingly provides false or misleading 
information to an Inspector in connection with a safety investigation contravenes 
these Regulations.’

Contravening these regulations can lead to substantial penalties including a custodial 
sentence.

The Inspector in Charge of the investigation commented, 

“It is disappointing that the pilot did not engage fully with this safety investigation, 
whose purpose is to improve aviation safety by determining the circumstances 
and causes of air accidents and serious incidents and promoting action to 
prevent reoccurrence. It is not to apportion blame or liability. 

Nevertheless, this investigation had sufficient information available to it to 
highlight important safety messages which are intended to help prevent a further 
similar occurrence.”

History of the flight

The aircraft had departed from its home base of Draycott Farm with the pilot, who is the 
aircraft owner, and his son on board.  The aircraft was operating on a Permit Flight Release 
Certificate as its Permit to Fly had expired on 23 August 2023.

A witness at Yatesbury Airfield reported that the approach to Runway 10 appeared ‘a bit 
low’ but the aircraft landed without incident.  Other witnesses at Yatesbury stated the pilot 
had flown-in with the expectation of completing a biennial flight with an instructor, as part of 
revalidating his licence.

The pilot informed the AAIB that he then decided to conduct a quick circuit so that he could 
check the maximum engine rpm as part of the permit revalidation test flight.  He and his son 
boarded the aircraft and departed from Runway 10 into the circuit.
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Witnesses on the ground reported that on takeoff, the aircraft drifted right and nearly 
departed the runway; one witness reported that the nose landing gear appeared to enter 
the long grass beside the runway and was then ‘hauled off the ground’.  They all stated the 
aircraft drifted north of the runway centreline before turning on to the crosswind leg.

The pilot reported that during the landing, at about 10 ft above the runway, he felt the effect 
of the crosswind and couldn’t correct the aircraft’s flight path, and as a result landed on the 
nose and left main landing gear, damaging both.  The propeller was also damaged, but the 
pilot reported no other damage apart from a crack to the windscreen.

The witnesses who watched the takeoff also observed the aircraft make its approach to 
land.  They report the aircraft appeared right of the runway centreline, low and slow, with 
no flap deployed.  One commented, ‘it appeared to be heading towards a bank beside the 
runway’.  Once positioned more over the runway, the left wing was seen to drop, and the 
aircraft contacted the runway firmly, breaking the landing gear and cartwheeling the aircraft 
so that it ended up facing the opposite direction, leaving witness marks on the runway 
(Figure 1 and Figure 2).

Figure 1

Aircraft’s final resting position, looking along Runway 10 in landing direction  
and showing a runway witness mark

(Image used with permission)
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Figure 2

Aircraft’s final resting position, illustrating damage sustained
(Image used with permission)

The pilot and passenger were able to exit unaided and people at the airfield ran over, with 
fire extinguishers as a precaution, to assist the occupants; they also then made the aircraft 
safe.  There was no fire.

Aircraft information

G-MZBU is a Rans S6-ESD XL and is operated on a Permit to Fly administered by the Light 
Aircraft Association (LAA).  The aircraft is constructed of a lightweight metal frame which is 
covered in fabric in the form of pre-sewn envelopes that are laced to the structure.

The validity of aircraft’s Permit to Fly expired on 23 August 2023 and the owner informed 
the AAIB that since September 2023 the aircraft had been undergoing maintenance which 
included fitting new skins, new engine rubber mounts and new longerons in the fuselage. 

The LAA provided recent maintenance records and related emails it had received for this 
aircraft, these records included:

 ● A repeat modification proposal for an alternative skin fabric, dated  
20 September 2023.

 ● Form LAA/CFS-1, Permit to Fly Revalidation Check flight schedule dated 
15 August 2023 for a flight between Lower Upham and Draycott airfields, 
signed by the owner.

 ● A Duplicate Inspection Record, dated 27 October 2023, for tasks related to 
recovering the aircraft, but this was only signed by the owner and not by an 
LAA Inspector.
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 ● Work sheets for aircraft skin replacement, defect rectification and engine 
maintenance activity; none of which had the permit maintenance release 
signed and dated as required by an LAA Inspector.

 ● A weighing report dated 28 October 2023, completed by the owner, and not 
signed as required by an LAA Inspector.

 ● The aircraft’s maintenance schedule, which had not been signed for the 
work completed and the required Permit Maintenance Release was not 
completed by an LAA Inspector. 

 ● Permit Flight Release Certificate, valid between 31 October 2023 and  
30 November 2023 with a restriction for a local flight and reposition to new 
home airfield, which was approximately 5 nm away.  This was signed by an 
LAA inspector.

 ● Form LAA/CFS-1, Permit to Fly Revalidation Check flight schedule dated 
25 November 2023 and signed by the owner.

 ● LAA/PTF-REVAL, Permit to Fly Revalidation Application, dated  
27 November 2023.

 ● A second copy of the aircraft’s maintenance schedule, but this one had 
been signed by the owner and a different, second LAA Inspector and was 
dated 9 March 2024.

 ● A further copy of the weighing report dated 28 October 2023, but now signed 
by the second LAA Inspector on 9 March 2024.

 ● Further copies of work sheets for aircraft skin replacement, defect 
rectification and engine maintenance activity, with the permit maintenance 
release now signed by the second LAA Inspector and dated 9 March 2024.

 ● Form LAA/ARR-1, Permit to Fly Airworthiness Review Report dated  
9 March 2024 signed by the second LAA Inspector.  This form had been 
initially rejected by the LAA due to several discrepancies including the 
modification the new skin material which had not yet been approved.

 ● A second Duplicate Inspection Record dated 25 March 2024, for tasks 
related to recovering the aircraft, this was signed by the owner and the 
second LAA Inspector.

 ● A Permit Flight Release Certificate signed by the same LAA Inspector 
who signed the second Duplicate Inspection record with a validity from  
25 March 2024 until 23 April 2024.
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 ● LAA internal Mod/Repair checklist.

 ● A copy of the modification approval for this aircraft dated 27 March 2024.  
The new skin was of an alternative material and its use was approved by 
LAA Modification 15977. 

Other information relating to the aircraft

The AAIB spoke with both LAA Inspectors who had been involved recently with the aircraft.  

The first stated they had identified several defects with the aircraft that required attention.  
The aircraft had its new covering fitted before the inspector was able to verify that all the 
defects had been satisfactorily remedied.  They did however issue the Permit Flight Release 
Certificate to allow the owner to move the aircraft the short distance to its new home base, 
as the old base was no longer available, and noted this restriction on the certificate.  This 
inspector later decided to distance themselves from the aircraft due to concerns over the 
aircraft’s maintenance, incomplete records and other issues.

The second inspector stated they had identified several defects with the aircraft and that they 
had concerns over the lack of maintenance records.  They reported they had seen the new 
skins fitted and noted the skins were ‘a bit wrinkly’ but had not seen any documentation for 
the work.  Nevertheless, this inspector had signed airworthiness documentation confirming 
the aircraft’s condition was fit for flight, including the Permit Flight Release Certificate that 
was valid at the time of the accident.

Several witnesses at the accident airfield, who have experience with this type of aircraft, 
reported that the reskinning appeared ‘not to a good standard and had not been done 
correctly’.  They reported that the new skins ‘appeared wrinkly and baggy’ and ‘the aileron 
and flap skins had been fitted upside down and the bolt holes did not line up with the bolts’.

Meteorology

The weather at Yatesbury Airfield was reported by an instructor as being ‘a bit breezy’ 
with an approximately 10 kt wind from the south, but it was reported as not causing any 
operational issues to other similar aircraft.

Aerodrome information

Yatesbury Airfield is situated a few miles East of Calne in Wiltshire.  It has one grass runway 
which is designated 28 / 10 and is 410 m long and 19 m wide.  It has a slight downhill slope 
on Runway 10.  A hangar is located to the south and west of the Runway 10 threshold. 

Personnel

A report from the CAA showed that the pilot had been issued with a NPPL(A) with Microlight 
Class Rating endorsed.  This initial issue was valid until 30 November 2019 and there is no 
requirement for the licence holder to inform the CAA of any revalidations.  The AAIB was not 
able to confirm revalidation of the pilot’s licence as these details which would be included in 
the pilot’s licence and logbook which were not disclosed to the AAIB.
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The pilot had made a Pilot Medical Declaration (PMD) to the CAA in 2017, and was valid up 
to the pilot’s 70th birthday.  

The pilot advised the AAIB that his last flight had been in August 2023, and he stated he had 
not flown anything since then.  This flight is likely to be the revalidation test flight recorded 
on 15 August 2023.  Copies of records provided by the LAA indicate the pilot signed for 
completing a further revalidation test flight on 25 November 2023.  

The pilot’s home airfield was contacted and there was no record of these flights in the 
airfield’s booking-in and booking-out sheets.

As the pilot did not provide the AAIB with copies of his or the aircraft’s logbooks, these 
flights cannot be matched with those recorded in the logbooks or elsewhere.

Other information

As part of standard LAA practices to revalidate an expired Permit to Fly, a Permit Flight 
Release Certificate (PFRC) can be issued by an LAA Inspector within the 12 months 
following expiry provided the inspector considers the aircraft is fit for flight.  The PFRC 
permits flights for checking purposes only and contains the following warning, 

‘Flight for any other reason must not be undertaken until the Permit to Fly has 
been revalidated.’

CAA document CAP1535 Skyway Code1, reminds pilots of the requirements to carry 
passengers,

‘Carrying passengers

90 day rule: In order to carry passengers, you must have completed within 
the previous 90 days, three take-offs and landings as sole manipulator of the 
controls in the same type or class to be used on the flight.’ 

Analysis

The aircraft had valid paperwork that stated the aircraft was in a condition suitable for flight.  
Despite this, both LAA inspectors who had recently been involved with the aircraft stated 
they had concerns about the owner’s attitude towards maintaining the aircraft and both 
stated the aircraft had defects when they last saw it.

One inspector felt that the defects had not been dealt with correctly, and had concerns over 
incomplete maintenance records.

A second inspector later stated that the replacement fabric ‘appeared wrinkly’ but was 
apparently sufficiently satisfied to certify airworthiness documents in March 2024, stating 
the aircraft was in a suitable condition to fly.  The airworthiness documents including, a 

Footnote

1  CAP1535: The Skyway Code | Civil Aviation Authority [accessed 09 Jan 2025].

https://www.caa.co.uk/our-work/publications/documents/content/cap1535/
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weighing report, maintenance schedules and work sheets, and a duplicate inspection 
record, had all been previously submitted to the LAA in late 2023.  The were unsigned by 
any inspector and before this second inspector became involved with the aircraft. 

Witnesses at the accident airfield also raised concerns about the condition of the fabric 
covering stating the skins ‘appeared wrinkly and baggy’ and ‘the aileron and flap skins had 
been fitted upside down and the bolt holes did not line up with the bolts’.

The pilot was operating the aircraft on a valid PFRC as its Permit to Fly had expired.  
The PFRC permits flights for checking purposes only and warns against flights for other 
purposes.  A check flight would typically involve a short local flight from the home airfield to 
perform the flight test schedule.   

On this occasion the pilot had flown to another airfield with the reported intention of 
completing a biennial review flight with an instructor.  This review flight would have been 
outside that permitted by the PFRC.  A flight for this purpose would require the aircraft to 
have a valid Permit to Fly, which it did not have as it was still going through the revalidation 
process.

The pilot had taken his son with him on the flight in the role of a check flight observer, which 
is permitted under the conditions of the PFRC.  It is also a requirement that before carrying 
a passenger, a pilot must have completed at least three take-offs, approaches and landings 
in the 90 days preceding the flight.  The pilot’s last flight recorded flight known to the AAIB 
was conducted at least 126 days before the accident flight.

Conclusions

The accident occurred after the pilot lost control of the aircraft just prior to landing.  The 
weather conditions were suitable for the flight and other similar aircraft were operating 
without issue.

The pilot had not flown for at least 126 days and the accident landing was only his second 
since then.  It seems likely that the pilot’s lack of recent flying experience resulted in the 
loss of control.

It is possible the reported poor fitting of the fabric skins may have degraded the aerodynamic 
performance and handling of the aircraft, which could have contributed to the accident.

The pilot was carrying his son as a passenger and to act as a flight test observer to note 
the performance figures obtained.  The pilot was not in compliance with the 90-day rule 
and was not permitted to carry a passenger, as he had not completed the required three  
take-offs and landings within the previous 90 days.

The maintenance history and airworthiness standard of the aircraft do not seem adequate 
based on verbal reports of two LAA inspectors who had been involved with the aircraft, and 
witnesses experienced with this type of aircraft at the accident airfield.  Nevertheless, the 
airworthiness documentation showed the aircraft was considered satisfactory for flight.
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The aircraft was operating on a Permit Flight Release Certificate which allows flight for 
checking purposes only.  Flight for other purposes, such as the intended biennial training 
flight for licence revalidation, was not permitted.

AAIB Comments

This event has highlighted what can happen if safety responsibilities are not taken seriously; 
on this occasion, no injuries occurred.

The LAA provides considerable information for owners of LAA aircraft including Technical 
Leaflet 2.01, A guide to LAA Aircraft Ownership.  This summarises an aircraft owner’s 
responsibilities.  Further guidance and advice is available to owners from the LAA’s network 
of Approved Inspectors.  The CAA also provide a wealth of more general aviation safety 
related information in various publications including the Skyway Code and Safety Sense 
Leaflet 23, Pilots – It’s Your Decision.

It is incumbent on aircraft owners and pilots to ensure their aircraft are maintained and 
operated to the correct standards.  This involves adhering to the various rules and regulations 
that are in place whilst maintaining a positive approach to a strong safety culture.  These 
together, help avoid accidents and maintain safety at an acceptable level.
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AAIB Record-Only Investigations
This section provides details of accidents and incidents which 

were not subject to a Field or full Correspondence Investigation.  

They are wholly, or largely, based on information 
provided by the aircraft commander at the time of reporting

and in some cases additional information
from other sources.

The accuracy of the information provided cannot be assured. 

 AAIB Bulletin: 6/2025  
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29 Jan 2025 Zenair CH 701SP G-IMME Finstown, Orkney
During manoeuvres to take photographs, the engine stopped and the pilot 
conducted a forced landing in a field.  The pilot reported that the right fuel 
tank was selected at the time and that effects of the manoeuvring to take 
photographs could have starved the engine of fuel.  He stated that had the 
fuel supply been selected to BOTH tanks, the fuel supply flow could have 
been maintained.

8 Mar 2025 Ikarus C42 FB100 
Charlie

G-CMRD Boston Airfield, Lincolnshire

After performing a go-around  because of gusty wind conditions, the pilot 
decided to perform a flapless approach.   During landing a gust caused the 
aircraft to veer right and it came to rest off the side of the runway. The landing 
gear had detached, and there was substantial damage to the propeller.

12 Mar 2025 Jabiru UL-450 G-CBIF Westonzoyland Airfield, Somerset
During landing there was a gust of wind that caused the aircraft to run off the 
side of the runway and on to soft ground.  The landing gear dug into the soft 
ground and the aircraft turned over.

18 Mar 2025 Pegasus Quik G-CCML Lempitlaw Airfield, Roxburghshire
The student pilot, was carrying out a qualifying cross country flight.  He 
reported that the wing lifted during touchdown due to a crosswind.  The 
aircraft then bounced several times during landing and veered off the runway 
before tipping onto its side.   After reviewing the event, the supervising 
instructor considered that the aircraft was high and fast on the approach.

4 Apr 2025 PS-28 Cruiser G-CSHB Newtownards Airport, County Down
A MAYDAY was declared on climb after takeoff due to a rough running 
engine, the pilot made a turnback for landing on Runway 26 but, upon 
deciding they weren’t going to make it, made a left turn for Runway 21.  The 
aircraft successfully landed on tarmac but overshot the end of the runway, 
stopping before a grass bank at the end of Runway 03.

20 Apr 2025 Mission M108 G-CLDA Sleap Aerodrome, Shropshire
The pilot reported there was excessive nose wheel shimmy during the 
landing roll, before the nose wheel assembly detached from the landing 
gear leg.  The resulting pitch down meant the propellers struck the ground, 
causing the engine to stop.

Record-only investigations reviewed: March - April 2025

 AAIB Bulletin: 6/2025 Record-only investigations reviewed: March - April 2025
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Record-only investigations reviewed: March - April 2025 cont
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22 Apr 2025 Jodel DR1050 G-ATJA Henstridge airfield, Somerset
Control of the aircraft was lost during landing and it spun around.  The pilot 
reported that, although the wind was steady, the aircraft dropped shortly 
before touchdown, possibly due to turbulence from a nearby building.

27 Apr 2025 Piper Arrow 2 N7954J Breighton Aerodrome, Yorkshire
In preparation for landing the pilot lowered the landing gear.  The main 
landing gear indicated it was down and locked but the nose gear had not 
locked.  Immediately after touchdown the nose landing gear collapsed 
damaging the propeller and the nose of the aircraft.

28 Apr 2025 Cessna F172M G-BJDE Sandown Airfield, Isle of Wight
The aircraft made a normal landing but shortly after touchdown the nose 
landing gear failed and the aircraft’s nose struck the ground.

29 Apr 2025 ARV K1 Super 2 G-ORIX Field landing near Manston Airport, Kent
Shortly after takeoff the pilot noticed that the right canopy catch was not 
properly engaged.  The canopy began to lift and the pilot tried to keep it in 
place by holding the left catch.  However, the canopy blew back and broke 
off, and the aircraft had insufficient power to maintain speed and climb.  The 
pilot landed the aircraft in a field.
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Miscellaneous
This section contains Addenda, Corrections

and a list of the ten most recent
Aircraft Accident (‘Formal’) Reports published 

by the AAIB.

 The complete reports can be downloaded from
the AAIB website (www.aaib.gov.uk).
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Unabridged versions of all AAIB Formal Reports, published back to and including 1971,
are available in full on the AAIB Website

http://www.aaib.gov.uk

TEN MOST RECENTLY PUBLISHED 
FORMAL REPORTS

ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

 AAIB Bulletin: 6/2025  

2/2018 Boeing 737-86J, C-FWGH
 Belfast International Airport  
 on 21 July 2017.
 Published November 2018.

1/2020 Piper PA-46-310P Malibu, N264DB
 22 nm north-north-west of Guernsey
 on 21 January 2019.
 Published March 2020.

1/2021 Airbus A321-211, G-POWN 
 London Gatwick Airport
 on 26 February 2020.
 Published May 2021.

1/2023 Leonardo AW169, G-VSKP 
 King Power Stadium, Leicester 
 on 27 October 2018.
 Published September 2023.

2/2023 Sikorsky S-92A, G-MCGY 
 Derriford Hospital, Plymouth,  
 Devon 
 on 4 March 2022.
 Published November 2023.
 

3/2015 Eurocopter (Deutschland) 
 EC135 T2+, G-SPAO
 Glasgow City Centre, Scotland 
 on 29 November 2013.
 Published October 2015.

1/2016 AS332 L2 Super Puma, G-WNSB  
 on approach to Sumburgh Airport 
 on  23 August 2013.
 Published March 2016.

2/2016 Saab 2000, G-LGNO
 approximately 7 nm east of   
 Sumburgh Airport, Shetland
 on 15 December 2014. 
 Published September 2016.

1/2017 Hawker Hunter T7, G-BXFI
 near Shoreham Airport
 on 22 August 2015.
 Published March 2017.

1/2018 Sikorsky S-92A, G-WNSR
 West Franklin wellhead platform,  
 North Sea 
 on 28 December 2016.

 Published March 2018.
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GLOSSARY OF ABBREVIATIONS
aal above airfield level
ACAS Airborne Collision Avoidance System
ACARS Automatic Communications And Reporting System
ADF Automatic Direction Finding equipment
AFIS(O) Aerodrome Flight Information Service (Officer)
agl above ground level
AIC Aeronautical Information Circular
amsl above mean sea level
AOM Aerodrome Operating Minima
APU Auxiliary Power Unit
ASI airspeed indicator
ATC(C)(O) Air Traffic Control (Centre)( Officer)
ATIS Automatic Terminal Information Service
ATPL Airline Transport Pilot’s Licence
BMAA British Microlight Aircraft Association
BGA British Gliding Association
BBAC British Balloon and Airship Club
BHPA British Hang Gliding & Paragliding Association
CAA Civil Aviation Authority
CAVOK Ceiling And Visibility OK (for VFR flight)
CAS calibrated airspeed
cc cubic centimetres
CG Centre of Gravity
cm centimetre(s)
CPL  Commercial Pilot’s Licence
°C,F,M,T Celsius, Fahrenheit, magnetic, true
CVR      Cockpit Voice Recorder
DME Distance Measuring Equipment
EAS equivalent airspeed
EASA European Union Aviation Safety Agency
ECAM Electronic Centralised Aircraft Monitoring
EGPWS Enhanced GPWS
EGT Exhaust Gas Temperature
EICAS Engine Indication and Crew Alerting System
EPR Engine Pressure Ratio
ETA Estimated Time of Arrival
ETD Estimated Time of Departure
FAA Federal Aviation Administration (USA)
FDR     Flight Data Recorder
FIR Flight Information Region
FL Flight Level
ft feet
ft/min feet per minute
g acceleration due to Earth’s gravity
GNSS Global Navigation Satellite System
GPS Global Positioning System
GPWS Ground Proximity Warning System
hrs hours (clock time as in 1200 hrs)
HP high pressure 
hPa hectopascal (equivalent unit to mb)
IAS indicated airspeed
IFR Instrument Flight Rules
ILS Instrument Landing System
IMC Instrument Meteorological Conditions
IP Intermediate Pressure
IR Instrument Rating
ISA International Standard Atmosphere
kg kilogram(s)
KCAS knots calibrated airspeed
KIAS knots indicated airspeed
KTAS knots true airspeed
km kilometre(s)

kt knot(s)
lb pound(s)
LP low pressure 
LAA Light Aircraft Association
LDA Landing Distance Available
LPC Licence Proficiency Check
m metre(s)
mb millibar(s)
MDA Minimum Descent Altitude
METAR a timed aerodrome meteorological report 
min minutes
mm millimetre(s)
mph miles per hour
MTWA Maximum Total Weight Authorised
N Newtons
NR Main rotor rotation speed (rotorcraft)
Ng Gas generator rotation speed (rotorcraft)
N1 engine fan or LP compressor speed
NDB Non-Directional radio Beacon
nm nautical mile(s)
NOTAM Notice to Airmen
OAT Outside Air Temperature
OPC Operator Proficiency Check
PAPI Precision Approach Path Indicator
PF Pilot Flying
PIC Pilot in Command
PM Pilot Monitoring
POH Pilot’s Operating Handbook
PPL Private Pilot’s Licence
psi pounds per square inch
QFE altimeter pressure setting to indicate height above 

aerodrome
QNH altimeter pressure setting to indicate elevation amsl
RA Resolution Advisory 
RFFS Rescue and Fire Fighting Service
rpm revolutions per minute
RTF radiotelephony
RVR Runway Visual Range
SAR Search and Rescue
SB Service Bulletin
SSR Secondary Surveillance Radar
TA Traffic Advisory
TAF Terminal Aerodrome Forecast
TAS true airspeed
TAWS Terrain Awareness and Warning System
TCAS Traffic Collision Avoidance System
TODA Takeoff Distance Available
UA Unmanned Aircraft
UAS Unmanned Aircraft System
USG US gallons
UTC Co-ordinated Universal Time (GMT)
V Volt(s)
V1 Takeoff decision speed
V2 Takeoff safety speed
VR Rotation speed
VREF Reference airspeed (approach)
VNE Never Exceed airspeed
VASI Visual Approach Slope Indicator
VFR Visual Flight Rules
VHF Very High Frequency
VMC Visual Meteorological Conditions
VOR VHF Omnidirectional radio Range 
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