AAIB Bulletin: 8/2021

G-LAWX AAIB-26196

SERIOUS INCIDENT

Aircraft Type and Registration:

No & Type of Engines:

Year of Manufacture:
Date & Time (UTC):
Location:

Type of Flight:

Persons on Board:
Injuries:

Nature of Damage:
Commander’s Licence:

Commander’s Age:

Commander’s Flying Experience:

Information Source:

Synopsis

Sikorsky S-92A, G-LAWX

2 General Electric CO CT7-8A turboshaft
engines

2004 (Serial no: 920007)
14 October 2019 at 1742 hrs

Near Shipston-on-Stour, Warwickshire

Private
Crew - 2 Passengers - 9
Crew - None Passengers - None

None reported
Airline Transport Pilot’s Licence (Helicopters)
54 years

6,200 hours (441 of which were on type)
Last 90 days - 25 hours (25 hours on type)
Last 28 days - 15 hours (15 hours on type)

AAIB Field Investigation

On an approach to a private landing site in conditions of reduced visibility shortly before
night, the pilots became uncertain of their position and the helicopter descended to within
28 ft of rising terrain close to a house. During the subsequent emergency climb at low
indicated airspeed, engine torque increased to 131% and the pitch attitude of the helicopter
was unstable. The helicopter made another approach to the landing site and landed without

damage or injury to the occupants.

The investigation identified the following factors:

e Standard operating procedures for altitude alert setting, stabilised approach
criteria and crew communication were either absent or not effective,

e a strong desire as a customer-facing director not to inconvenience the
client, which was potentially in tension with his obligation as the commander

to ensure a safe flight,

e uncertainty about the Rules of the Air when landing, and

e attitudes, behavioural traps and biases likely to have contributed to the

occurrence.
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The circumstances of this serious incident indicate the need for greater awareness of the
hazards of operating in degraded visual conditions and highlight the potential safety benefits
of Point-in-Space approaches at landing sites.

The AAIB has made eight Safety Recommendations in these areas.

History of the flight

The pilots of the Sikorsky S-92A (S92) had been operating for several days from the
landing site (LS) in the northern Cotswolds. They had flown the day before and reported
that they were properly rested. On the day of the flight they arranged to meet nine
passengers arriving in a fixed-wing aircraft at Birmingham Airport and fly them in the
helicopter to the LS.

Planning and positioning to Birmingham

The pilots planned the flight and reviewed the weather, and the commander completed a
risk assessment tool known as the Pre-flight Crew Briefing Aide Memoire. The forecast for
Birmingham indicated a cloud base of 1,100 ft amsl, with visibility as low as 4,000 m for
short periods. Sunset was at 1716 hrs.

The helicopter departed the LS at 1550 hrs with the commander acting as PF in the right
seat for the IFR flight from the LS to Birmingham. The pilots assessed the cloud base at the
LS as 1,000 ft agl in 5 km visibility. Similar conditions were experienced on the approach to
Birmingham, where the commander flew an ILS approach manually.

After landing at 1610 hrs the pilots reviewed the weather, noting that the TAF at Birmingham
was unchanged, and were advised that the fixed-wing aircraft was estimated to arrive at
1710 hrs. The commander spoke to Wellesbourne Mountford Airfield (Wellesbourne) and
arranged to use it as a diversion in case they were not able to land at the LS. Meanwhile,
the co-pilot advised the estate manager at the LS that they would attempt to make an
approach there, and that Wellesbourne had been arranged as a diversion.

At about 1705 hrs, the pilots obtained the 1655 Birmingham ATIS. The fixed-wing aircraft
landed at 1709 hrs and, while it was taxiing onto stand, the co-pilot spoke by telephone with
the manager at the LS, who gave an update on the weather conditions being experienced
there. The co-pilot stated that during this conversation, when he discussed flying directly to
Wellesbourne, the commander responded with a strong negative signal. The co-pilot then
advised that they would tell the client once airborne if they could not land at the LS and
would in that case divert to Wellesbourne.

The commander advised staff waiting for the passengers at Birmingham that a speedy
transfer was necessary to complete the flight in daylight. While waiting for the passengers
to board the helicopter, the pilots discussed the plan and the commander expressed
increasing anxiety about completing the flight in daylight, stating “WE ARE REALLY UP
AGAINST IT".
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The flight to the LS

The commander was again PF in the right seat for the return flight to the LS. Birmingham
ATC gave the departure clearance, advised that the cloud base was broken at 800 ft agl, and
at 1730 hrs cleared the helicopter for takeoff. On departure, the commander commented
that the cloud base was “NOT QUITE SO BAD.”
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Figure 1

G-LAWX planned flight path (pink line) and actual flight path (blue line)
Chart used with permission of SkyDemon. Not to be used for navigation.

During the climb, as part of the after takeoff checks, the co-pilot prompted for the radio
altimeter (radalt) alert value to be set at 500 ft. The CVR recorded the commander
responding, “YES PLEASE... SET FOUR HUNDRED PLEASE ...FOUR HUNDRED’S FINE.” The
helicopter levelled at the base of cloud at an altitude of around 950 ft altitude, slightly above
500 ft agl initially. As the helicopter reached the visual reporting point at the junction of the
M40 and M42, the commander briefed the co-pilot on the route he was now intending to
fly (Figure 1). Shortly afterwards, the Helicopter Terrain Awareness and Warning System
(HTAWS), sounded the radalt alert “ALTITUDE, ALTITUDE” several times as the helicopter
passed over rising ground near the junction. The commander requested the co-pilot to
update the navigational guidance in the Flight Management System (FMS) to proceed
direct to the LS, and stated, “'M GOING TO TRY AND GET [PAUSE]...VFR BEFORE [PAUSE]...
WHILE ITS DAYLIGHT.”
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Over the next 4 minutes, the helicopter flew along the base of cloud, descending steadily
from an altitude of 950 ft but remaining mainly above 500 ft agl over lowering terrain.
The commander commented that the weather conditions would enable them to divert to
Wellesbourne. Around 10 nm north of the LS, the pilots completed the initial approach checks,
during which the commander commented that the weather was “marginal”’. The commander
then gave an approach brief to the co-pilot. Passing abeam Wellesbourne, the co-pilot advised
the commander that the airfield was 5 nm to the left, which the commander acknowledged.

About 5 nm from the LS, the commander commenced a descent. As the pilots carried out
the landing checks the commander began to reduce IAS and advised the co-pilot to delay
setting the radalt alert value until they could see the LS. As they descended, based on
the radio altitude height above the ground, the HTAWS generated the radalt audio alert,
“ALTITUDE, ALTITUDE” twice, which the commander acknowledged. Shortly after completing
the landing checks, the co-pilot stated that the LS was 272 nm away to the right.

The HTAWS sounded the radalt audio alert “ALTITUDE, ALTITUDE” again, and the commander
requested the co-pilot to reset the alert value to 150 ft in accordance with the operator’s
Standard Operating Procedure (SOP). Then, just before turning onto the westerly approach
heading, the HTAWS ‘CAUTION TERRAIN, CAUTION TERRAIN' alert sounded. The commander
could see the ground and acknowledged the alert. He stated that he then selected the Low
ALTITUDE mode on the HTAWS; the commander is heard to state, “Low ALTITUDE” on the
CVR. (The co-pilot did not acknowledge this; he subsequently stated that he did not believe
that the Low ALTITUDE mode had been selected). Shortly afterwards the co-pilot confirmed
that the radalt alert value was set to 150 ft and the commander requested that the co-pilot
update the FMS guidance direct to the LS.

The commander now began to turn onto a westerly heading to approach the LS. As the
helicopter passed through a southerly heading, the HTAWS sounded a separate “WARNING
TERRAIN, WARNING TERRAIN” alert which the commander acknowledged, calling “vISUAL”.
Following the HTAWS alert, the CVR recording indicated some confusion between the pilots
over the selection of a waypoint in the FMS. The helicopter turned onto a more westerly
track and descended to 230 ft agl, below the elevation of the LS, before climbing again.

As the helicopter began to make a westerly approach to the LS, the co-pilot called, “WIPERS,
IF YOU NEED THEM”. The commander subsequently stated he could see some lights at that
moment. The helicopter was turning slightly right onto a more northerly heading with an
airspeed at or below 60 kt, at approximately constant altitude, but its height reduced to
below 200 ft agl over gently rising ground.

Despite its earlier climb, the helicopter remained less than 100 ft above the LS. As
it approached to within 1 nm from the LS the pilots discussed the visual conditions and
whether they could see the LS. The helicopter continued to yaw further right onto a northerly
heading, and its airspeed reduced as it climbed to about 250 ft above the LS. Now 250 m
east of a steep escarpment which led to a plateau where the LS was located, the helicopter
began to accelerate and descend rapidly towards a hill 500 m north of its position.
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The helicopter approached the sharply rising ground with a groundspeed of 35 kt. After the
helicopter passed over a house, while the pilots were trying to locate the LS visually, the
radalt alert “ALTITUDE, ALTITUDE” was generated by the HTAWS. Neither pilot acknowledged
this alert and the helicopter continued to fly towards the rising ground, descending to within
28 ft of the ground at its closest point. The pitch attitude, and consequently airspeed, of
the helicopter were unstable. It then yawed 30° to the left and climbed, with a nose-down
pitch attitude, in response to collective input by the commander. Unable to locate the LS
and having lost visual references, at 1742:13 hrs the commander called “GOING AROUND”.

Emergency climb

The pilot rapidly raised the collective resulting in the “Low ROTOR” warning and audio, and
engine torque increasing to 131%. The helicopter initially achieved a positive rate of climb
but then continued a more level acceleration, as the pitch attitude of the helicopter remained
below the horizon. As a result, it flew along a level flight path at less than 300 ft agl. In
response to deviation calls by the co-pilot, the commander raised the attitude of the
helicopter significantly above the horizon achieving a high rate of climb, as the airspeed
reduced back to under 10 kt.

The commander levelled the helicopter at just above 2,200 ft altitude, giving a clearance
of 1,500 ft agl and began to turn right while accelerating before stabilising and initially
heading east. As they reached the top of climb the co-pilot asked the commander, “Do You
WANT ANY AUTOMATION” but before the commander responded, the co-pilot called, “WE ARE
DESCENDING, WE ARE DESCENDING”. He then prompted that he was setting the pre-selected
barometric altitude (ALTP)' to a value of 2,500 ft, and confirmed it was set. The commander
now called visual and shortly afterwards the co-pilot confirmed he was also visual with the
ground.

The second approach

The commander suggested that the helicopter route back to the Initial Point (IP). In
response, the co-pilot asked if the intention was to make an approach using the Dragon
GL3 approach aid (GL3)2. The commander confirmed this, stating that Birmingham was
the diversion if they could not make an approach to the LS. He later stated that he
recognised that a significant over-torque had occurred during the emergency climb. As
a result, he was concerned for the serviceability of the helicopter and sought to land as
soon as possible.

The commander continued to manually fly the helicopter and declined another suggestion
from the co-pilot to use the automation. The helicopter varied in altitude by up to 300 ft
and the co-pilot continued to provide deviation calls and guidance on their progress to a
point 5 nm from the LS. They then turned towards the LS.

Footnote

' The pre-selected barometric altitude or ALTP function (pronounced ‘ALT-PRE’) enables a height to be set by
either pilot to be displayed on the PFD. It denotes the height to which the helicopter would climb and level
off at if the pilots engaged that function and coupled it to the Flight Director (FD).

2 See section on Dragon GL3 portable approach aid.
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The second approach began at 1748 hrs and was conducted at night. During the initial
stage of the approach, airspeed and pitch attitude fluctuated, and the heading varied
45° either side of the approach track of 010° (M) as the commander sought to avoid cloud.
Throughout the approach the co-pilot gave deviation calls. He also expressed doubts about
continuing the approach and at 3 nm from the LS, suggested returning to Birmingham. The
commander responded, “'M JUST GOING TO... ERR... TRY ONE MORE MILE”. The co-pilot

responded by reverting to providing guidance and deviation calls.

On passing 2% nm, as the helicopter passed through 800 ft above ground, the commander
stated, “IT’S NOT GOING TO HAPPEN". The co-pilot agreed, and the commander responded
by saying “WE ARE GOING AROUND”.

The co-pilot acknowledged and advised that the ALTP had been set at 2,500 ft; the
commander acknowledged but took no action on the controls to initiate a go-around. The
co-pilot then advised that they were descending at 1,000 ft/min and had pitch attitude of
minus 10°, to which the commander responded and levelled the helicopter. Twenty seconds
later the co-pilot advised the commander “...'M NOT HAPPY WITH THIS”, to which the
commander responded “GOTCHA, GOTCHA, GOTCHA, GOTCHA” without any relevant action
on the controls. Ten seconds later, as the helicopter descended below 1,000 ft altitude
and 500 ft agl, the commander called, “THERE’S THE LANDING LIGHT, THERE'S THE LANDING
LIGHT”. The co-pilot responded by continuing to give guidance and the approach stabilised.
The helicopter landed at the LS 2 minutes later. There was no reported damage to the
helicopter and the occupants were uninjured.

Reporting

The operator immediately contacted the helicopter manufacturer to assess any engineering
implications from the over-torque during the recovery to height. The manufacturer assessed
that the helicopter required a range of inspections and cleared it for a ferry flight to a suitable
maintenance facility. The same flight crew flew the helicopter to Stansted, where their
maintenance provider was based, the day after the incident.

The commander informed the CAA of the incident and submitted a Mandatory Occurrence
Report on the following day. On 15 October, the afternoon after the occurrence, the operator
notified the AAIB. Based on the information provided the AAIB determined that it was not
necessary to conduct a safety investigation. Several days later the CAA provided additional
information about the circumstances of the event and the AAIB then determined that this
was a serious incident, and that it would investigate.

Personnel
Prior experience

The commander had flown in military, offshore, and onshore corporate roles. Much of his
flying was on the Sea King and the AS365N, with time on other types including EC155 and
AS355. The commander stated that he was concerned to maintain his manual flying
skills, mindful of his limited flying currency. Peers commented that he had good helicopter
handling skills.
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The co-pilot had military experience including significant time on the Sea King Mk 4. Prior
to joining the operator, he had gained experience on the S92 in the offshore oil and gas
crew-change role, as well as on other types in other onshore, helicopter emergency medical
service (HEMS), and corporate operations.

Roles within the company

The commander joined the company in 2005 as a pilot and, after an absence, later re-joined
and took on the role of General and Safety Manager (SM) in 2011. At the time of the
incident, he was the managing director (MD), SM and the Air Operator Certificate holder’s
Accountable Manager (AM). He was also the principal point of contact for the S92 client.

The co-pilot joined the operator two years earlier as a pilot. He was a qualified captain and
was one of three of the operator’s pilots® qualified on the S92.

Training

Both pilots held valid licences and operator proficiency checks. Their training included
recovery from unusual attitudes but neither had received training in the techniques for an
emergency climb from low to zero speed as a result of inadvertent entry to IMC (IIMC) or
loss of visual references (LOVR)*.

Training records indicated that while the commander had received initial training on the use
of the GL3 approach aid, he had not completed his annual refresher training. However,
the commander had been the individual responsible for introducing the GL3 into use by the
operator.

Recency

The commander only flew the S92 at the time of the incident. He accumulated less than
100 hours each year and had 441 hours on type.

The co-pilot flew over 250 hours on the S92 in the previous year and had completed a
Bell 429 type rating, flying both types at the time of the incident. He had flown a total of
732 hours on the S92.

Crew composition

Crewing of the S92 was fulfilled by three pilots. Both the commander and the co-pilot had
flown regularly together on the S92, and often operated together away from the operator’s
base airfield for days at a time. The pilots would alternate in the role of commander and
of PF/PM to ensure balance. They reported that this established a good understanding
between them and a strong level of trust. The co-pilot commented that he recognised
the commander’s technical knowledge of the S92, knowledge of the route and LS, and
relationship with the client.

Footnote

3 The other two pilots operating the S92 were also nominated postholders for the operator.
4 See Loss of visual references / Inadvertent entry to IMC training.
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The commander stated that he was “just another pilot” when flying and endeavoured to
separate this from his role as MD. The co-pilot's comments supported this. The co-pilot
also stated that while there was “a boss gradient”, he was confident to voice his concerns
to the commander and ask questions. He was however careful on which aspects he would
challenge the commander because of his position in the company and his level of knowledge.

Aircraft information

The S92 helicopter (Figure 2) has two gas turbine engines controlled via twin Full Authority
Digital Engine Control systems.

The flight deck equipment includes a radio altimeter, weather radar, HTAWS delivered
by Honeywell Aerospace manufactured Enhanced Ground Proximity Warning System
(EGPWS)® Mark XXII (Mk XXII), TCAS and 4-axis Automatic Flight Control System (AFCS).
The AFCS consists of dual autopilots with a trim system, Stability Augmentation System,
Attitude Hold (ATT) features, and a Coupled Flight Director (CFD).

The S92, without the Gross Weight Expansion (GWE) option has a maximum takeoff mass
of 12,020 kg. It is certified for flight under VFR and IFR during day and night, and for flight
in known icing conditions with a minimum flight crew of two. G-LAWX did not have the GWE
option fitted and was equipped with 16 passenger seats.

Figure 2
G-LAWX (Source: operator’s website)

Cockpit displays

The cockpit has five multi-function displays (MFDs) selectable independently. The main
pages used are the Primary Flight Display (PFD) page, the Navigation (NAV) page and the
Engine Instrumentation Caution Advisory System (EICAS) page (Figure 3).

Footnote

5 EGPWS is a proprietary name used by Honeywell Aerospace for its TAWS system.
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PFD NAV EICAS NAV PFD

Figure 3
MFD Cockpit displays

The PFD page displays an attitude indicator in the upper half between an ASI and altimeter.
The bottom half of the page displays a compass rose, selectable in full or arc mode. To its
left critical engine and rotor parameters are displayed. To the right there is a vertical speed
indicator and a pictorial display of the radalt (if selected) together with the navigation and
bearing source pointer data.

The NAV page displays a compass rose in full or arc mode, on which the FMS flight plan
(if selected) and bearing point data is shown. Either EGPWS terrain mapping or weather
radar can be displayed, with TCAS data overlaid.

The EICAS page displays engine, main gearbox, fuel, and hydraulic instrumentation and is
also the main page for displaying warnings, cautions and advisories.

A display control panel (DCP) is used to set altitude alert values and navigation sources.

Pre-selected barometric altitude

The pre-selected barometric altitude (ALTP) is displayed as a ‘bug’ on the PFD barometric
altimeter and a digital value above. When selected as a function of the automation, this is
the barometric altitude at which the CFD will level off.

Radalt alert

The radalt has a height alerting function. The selected radalt alert value is displayed as a
‘bug’ on the PFD altimeter and a digital value below. The HTAWS generates an aural alert
‘ALTITUDE, ALTITUDE if the radio altitude descends below the selected radalt alert value.

Minimum barometric altitude alert

The minimum barometric altitude (DA/MIN) is displayed as a ‘bug’ on the barometric
altimeter with a digital value above. When the barometric altitude descends below the
DA/MIN alert value, the HTAWS generates an audio alert “MINIMUMS, MINIMUMS” once
and a visual ‘MIN’ alert (displayed in yellow on the PFD) flashes for 5 seconds and remains
visible while the actual barometric altitude is below the selected value.
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Figure 4

Altimeter with alert bugs
(Source Rotorcraft Flight Manual Part 2 Section 1, Avionics Management System)

FMS navigation source data display

The selected navigation source is displayed in the bottom right of the MFDs when either
PFD or NAV is selected. When the ‘LNAV’ button on the DCP is selected as the source,
FMS navigation data and the identifier, bearing and distance of the active waypoint will be
displayed. For most of the flight and the first approach, the pilots had FMS selected as the
navigation source data to display.

The flight plan defined in the FMS can be displayed on the MFDs with NAV page selected
and will display the active leg in magenta. This is updated when the ‘Direct To’ function
in the FMS is used. The ‘FLIGHT PLAN’ was selected on both inboard MFDs, which were
displaying the NAV page for the duration of the flight.

If the bearing source knobs on the DCP are selected to ‘LNAV’, bearing pointers will display
the bearing of the active waypoint on the compass rose on both the NAV and the PFD page.
The bearing pointer navigation source frequency and DME (if relevant) or distance are
displayed on both the PFD and NAV pages.

Use of 4-axis AFCS

On CFD mode engagement, the Rotorcraft Flight Manual (RFM) states, ‘The CFD will not
couple to the pitch or roll axis when airspeed is below 50 KIAS.’ On the use of the go-around
mode, it states:

‘Go around ... must be selected above 50 KIAS. Once go around is engaged
the CFD will use the collective axis to capture a 750 fpm vertical climb, the
pitch axis to capture 80 KIAS and the roll axis to maintain the present heading.’
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Sikorsky have also issued guidance® to operators on the use of the go-around (GA) mode
function during departure which stated:

‘Although not designed or certified to be used during an instrument departure
or to recover from an unusual attitude it may assist the pilot in performing these
tasks.... Please note, if GA is used ... with stick trim force or outside of the
parameters for selection of the function, it may result in unexpected aircraft
attitudes.... Prior to engaging ANY autopilot ... control forces should be
neutralized (trimmed to zero).’

Honeywell Enhanced Ground Proximity Warning System Mark XXII
Terrain display

A digital terrain colour map, with selectable range, can be displayed on the MFDs when
selected. It will display automatically when an alert is triggered, and no terrain display is
selected. The terrain display shows the elevations of the highest and lowest terrain features
displayed.

Terrain, obstacle and airport databases

The Mk XXII terrain database has a maximum resolution of 6 arc seconds (roughly 600 ft).
The obstacle database includes the location and height of known man-made obstacles
which are more than 100 ft in height, generally excluding power lines. The terrain and
obstacle databases are accurate to 25 ft. The database for the terrain where the flight
operated was at maximum resolution.

Warning modes

The Mk XXII provides GPWS warning modes and a forward-looking capability for terrain
and obstacle avoidance ‘LOOK AHEAD’ mode to protect against controlled flight into terrain
(CFIT). The ‘LoOK AHEAD’ mode compares the GPS position and geometric altitude’ of the
helicopter to the terrain and obstacle databases. The GPWS modes use radio altitude to
identify descent into level or evenly sloping terrain.

‘LOW ALTITUDE' cockpit selection

Pilots can select a reduced protection mode known as the LOW ALTITUDE function to minimise
alerts during flight at low altitude in VFR conditions by reducing warning boundaries or
inhibiting warnings depending upon the mode. The system manufacturer defines low
altitude operations as below 500 ft agl.

The alert envelope and alerting

An amber ‘caution’ and a red ‘warning’ light are provided near the centre of each pilots field
of view on the centre of the PFD. In addition to the normal HTAWS functions, the S92 uses
the HTAWS as the aural warning generator.

Footnote

6  Sikorsky, CCS-92-APL-17-0002 ‘Go Around (GA) Mode during Departure’, 7 August 2017.
7 A GPS-derived altitude.
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There is a ‘TERRAIN INOP’ audio and visual alert if the ‘LOOK AHEAD’ mode is inhibited by a
loss of signal integrity. It does not warn pilots when it is outside its functional envelope.

Meteorological information

Forecast conditions

The area forecast (Figure 5) indicated that the overall situation for Area C would be very
unsettled with a main cloud base between 1,500 and 3,000 ft amsl. Conditions would
deteriorate in early evening in the vicinity of the occluded front, which was forecast to
move north, affecting the area. At times, this would result in a cloud base across the area
of 1,000 ft amsl but also with lower stratus down to 400 ft amsl. Visibility would also be
reduced to 7 km in rain, occasionally deteriorating further to 4,000 m in heavier rain.

AREA| SURFACE VIS AND WX cLouD
20 KM NIL/-RA BKN/OVC AC AS ¥ (ISOL W C2) A ..
C OCNL (WDSPR FRONTS) 7 KM RA/-RADZ | ...070 /XXX
OCNL 4000 M RADZ/(+RA FRONTS) BKN/OVC (OCNL SCT LEE MON) CU SC...
150L 3000 M +TSRA C1 % A015030/070
ISOL 1200 M BR/DZ LAN N FM 17 Z ISOL EMBD CB 015-050 / XXX C1
ISOL A MAINLY FRONTS OCNL SCT/BKN ST 004-010/015...
A(SOL f‘\) C1E ... (ISOL BASE 001-003 LAN N FM 17 Z)
OCNL HILL FG
Figure 5

F215 for 1400-2300 UTC 14 October 2019

The TAF for Birmingham Airport issued at 1057 hrs and valid for 24 hours from 1200 hrs
reflected the area forecast, reporting the likelihood of poor conditions throughout the
afternoon. It indicated that, although the main cloud base would be at 2,000 ft amsl with
visibility greater than 10 km for the period, temporarily the main cloud base would be
at 800 ft amsl and that visibility would reduce to 8 km, with further reduction to 4,000 m
possible.

The Birmingham TAF issued at 1701 hrs for the period from 1800 hrsindicated a deterioration
of conditions with a cloud base of 800 ft amsl and 4,000 m visibility periodically.

© Crown copyright 2021 14 All times are UTC
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The TAFs for Gloucestershire Airport, RAF Brize Norton and Oxford Airport, all to the south
of the LS, forecast a slightly lower main cloud base of between 900 and 1,100 ft amsl.
However, they also indicated that the base of cloud might be temporarily between 500 and
700 ft amsl.

Actual conditions

Birmingham Airport reported poor conditions throughout the afternoon with a cloud base
broken at 800 ft agl, lowering to 400 ft agl at times later in the day. The 1655 hrs ATIS
gave a cloud base of 800 ft agl, with visibility more than 10 km and a north-easterly wind.

For the same period, Gloucestershire Airport (elevation 101 ft) reported a cloud base
between 800 and 900 ft agl, with some patches down to 400 ft agl; Oxford Airport
(elevation 270 ft) reported a cloud base of 600 ft agl during the afternoon, and between
400 and 500 ft agl during the period of the flight. The aftercast provided by the Met Office
stated that the ‘general conditions in the vicinity of llmington would be very similar to the
airfield reports ..., which are all located around the area.” This would have suggested a
cloud base of between 500 ft and 600 ft agl at Wellesbourne Mountford at the time of the
incident.

The weather conditions at the LS

The LS had no weather reporting equipment and the estate manager had no formal
meteorological observation qualifications. When the co-pilot spoke to him at around
1710 hrs, the estate manager reported that the weather was “closing in” and that the
aerials to the north could not be seen, but that the poor weather was probably confined to
that direction because the helipad camera indicated the LS was clearer. The conditions
at the LS 10 minutes later are shown in CCTV picture (Figure 6.)

A witness in the house overflown by the helicopter reported that around the time of the
incident there was low cloud, poor visibility and drizzle.

Sunset, official night and light levels

Sunset at the LS occurred at 1716 hrs. Night® was at 1746 hrs. The approach to the
LS lacked significant cultural lighting. The Met Office® calculated that the light levels in the
vicinity of the LS would have been 457 millilux at 1730 hrs when the helicopter departed
Birmingham, 110 millilux at 1740 hrs and 52 millilux at 1745 hrs. Afull moon on a clear night
provides approximately 250 millilux of the illumination™™.

Imagery from CCTV of the LS at the time of the incident shows the area to be dark; features
of the landscape are difficult to distinguish.

Footnote

8 ANO 2016 Schedule 1 defines “Night” as ‘the time from half an hour after sunset until half an hour before
sunrise (both times inclusive), sunset and sunrise being determined at surface level.

9 Met Office Night lllumination Model (MONIM) version 2.5.3 released in 2016.

© Wikipedia, https://en.wikipedia.org/wiki/Orders_of _magnitude_(illuminance) [accessed September 2020].
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Helipad

Figure 6

View of LS to the West at 1720 hrs, 10 minutes before departure from Birmingham
(used with permission)

Accuracy of meteorological forecasts

The UK Aeronautical Information Publication (AIP) Gen 3.5 Met Services describes
the provision of meteorological services for aviation in the UK. Section 3.2 states that
the attainable accuracy of measurement or observation of cloud height above 300 ft is
+/ 10%, and describes the accuracy specified by ICAO'" for aerodrome, landing, or takeoff
meteorological forecasts. It defines the operationally desirable standard as +/- 30% for the
height of cloud between 400 ft and 10,000 ft, and +/- 30% for visibility between 700 m and
10 km. This accuracy is to be achieved for a minimum of 70% of forecasts, and 90% for a
TREND."?

Regarding the significant weather chart, F215, AIP section 4.3.2.1 d.iii states:

‘The specific value of any elements given in a forecast shall be understood to be
the most probable value which the element is likely to assume during the period
of the forecast.’

Crew review of weather

The pilots consulted the standard weather forecast products' provided by the Met Office,
primarily drawing upon the forecast and actual weather conditions at Birmingham Airport.
Prior to departure from the LS to Birmingham, the METAR indicated a main cloud base of
1,900 ft agl but with patches of cloud at 800 ft agl. Based on the difference in elevations
between Birmingham and the LS they determined that there would be a cloud base of more

Footnote

" ICAO Annex 3 Attachment B — Operationally desirable accuracy of forecasts

2 ATREND is a forecast of weather conditions expected to affect the aerodrome for the validity period two
hours and which is appended to an aerodrome observation (METAR or SPECI).

3 This included the F215 and F214 and TAF and METARS for Birmingham.
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than 500 ft agl at the LS. The commander stated that he was not overly concerned about
the temporarily poorer aspects of the forecast because the flight would be short.

The pilots stated that on the ILS approach to Birmingham they encountered visibility of
around 5 km with a cloud base of 1,000 ft amsl. On landing, the pilots considered that there
had been no change in the weather from their earlier assessment. They noted that the flight
would now occur after sunset since the arrival of the fixed-wing flight was delayed, but that
they still expected they would land at the LS before night. Based on this assessment, they
determined that the weather was suitable to return to the LS under VFR. The Birmingham
ATIS reaffirmed their belief that the weather remained suitable and would provide a cloud
base of around 500 ft agl at the LS. The Birmingham TAF was updated at 1701 for the
period from 1800 hrs onwards but would not have been easily accessible by the pilots from
within the cockpit. The report from the estate manager on the conditions at the LS indicated
that the weather deterioration there was localised and that the LS itself was clearer.

The commander stated that he recognised the conditions were marginal and that they were
“chasing the daylight”. However, he believed that the flight could proceed in visual conditions
above 500 ft agl and they would be able to land at the LS if they reached there before
nightfall, since the short flight time mitigated the risk of the weather becoming unsuitable
once airborne.

Dragon GL3 portable approach aid

The operator uses a battery powered Dragon GL3 alternating single approach path indicator
(ASAPI).

Figure 7

Dragon GL3 Flight portable approach aid
(Source: Dragon GL3 Instructions document, Portable System,
BauerTech Instruments Ltd)
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The system projects two coloured beams of light (red and white), each flashing alternately
twice per second (Figure 8). These are synchronised and overlap to produce the indications
shown in Figure 8. The approach angle and direction can be set manually by the user.

Height of beams ( degrees ) Side view. Not to scale

1 HIGH - TOP BEAM Bdeg. 2Flashpersec.
2 CORFECT= EOTH 05deg. &Flashpersec.
3 Bdeg. 2Flashpersec.

O O O O HIGH WHITE FLASHING 2ZHz.

O O0Oe0O®e O ONSLOPE RED/WHITE ALTERNATING &Hz.
@ .“-_ @] - Low RED FLASHING 2Hz.

0 1 Time ( seconds = — — — — — >

FILOTS VIEW OF SIGNAL
The signal appears as a single pulsed light source

Oﬂﬂﬂﬂlﬂﬁm OAQ .A;$

HIGH ON SLOPE Low

Fig. 2. Examples of basic signals based on pulses and colours

Figure 8

Dragon GL3 ASAPI
(Source Dragon GL3 Instructions document, Portable System,
BauerTech Instruments Ltd)

Operator’s procedures for using the GL3

The operations manual (OM) stated that only employees who have received initial instruction
on its operation are permitted to set up the GL3, and that refresher training was to be
carried out annually. The operator’s procedures specified that any approach using the GL3
‘should be flown with NAV coupled to FMS/NMS and IAS & VS upper modes selected.’” The

operator stated that it expected that the approach aid would only be used in VMC, but this
was not expressed in its OM.

After the incident, the operator has added the following clarification to the procedures in
the EFB:

‘NOTE: The GL3 is NOT an aid for poor or marginal visual conditions.
To be used as VISUAL Approach Aid in VMC ONLY.’

© Crown copyright 2021 18 All times are UTC



AAIB Bulletin: 8/2021 G-LAWX AAIB-26196

Aerodrome information

The landing site

The LS is situated on top of a hill with an elevation of 595 ft (180 m) amsl, at the northern
end of the Cotswold escarpment, with low lying ground to the east and the Vale of Evesham
to the west, about 20 nm south of Birmingham. There are aerials about 1 km north of the
site, extending to 1,000 ft amsl or 345 ft above the LS elevation. The grid Minimum Off-route
Altitude™ is 2,100 ft amsl determined by high ground within 10 nm to the south-west.

The LS had a CCTV camera that provides a view of the LS looking west. The site manager
was able to view the CCTV images, but the pilots did not have access to them. There was
also a strobe attached to a nearby building to assist location in the dark.

The commander had set up the GL3 at the LS the previous day for an approach from the
south to the LS on a heading of 010° (M), with an approach path angle of 4.5°.

Birmingham Airport

Birmingham International Airport has an elevation of 339 ft amsl, 251 ft lower than the LS. It
is open 24 hours and has published instrument approaches. The Minimum Sector Altitude
(MSA) to the southwest of the airport, in the vicinity of the LS, is 2,500 ft altitude. A car
journey from the airport to the LS takes approximately 45 minutes in clear traffic.

Wellesbourne Mountford

Wellesbourne Mountford Airfield has an elevation of 159 ft amsl and is a small aerodrome
with an AFIS but no published instrument approaches. During the summer months it is
open until 1630 hrs. With prior arrangement, it will remain open later and aircraft are
permitted to divert there after it has closed if unable to land at their intended destination
due to weather?®.

Located on the western edge of the town of Wellesbourne, it is 3 nm to the east of
Stratford-upon-Avon and 8 nm to the north-north-east of the private LS, a car journey of
20 minutes. The operator regularly used the airfield as a weather diversion owing to its low
elevation and proximity to the LS.

Diversion plan

The operator considered Wellesbourne the principal VFR diversion option for flights to and
from the LS because of its proximity and low elevation. An hour’s notice was required to
arrange for vehicles to be positioned there. Birmingham Airport was a suitable IFR diversion
option but involved a longer car journey for the passengers.

Footnote

* The MORA is defined in EASA Rules for Air Operations. See Minimum Flight Altitudes in Organisational
information section for the definition as given in the operations manual of the operator.

5 The website for Wellesbourne Airfield, https://www.wellesbourneairfield.com/dataandmap.htm [accessed
March 2021], states that it accepts emergency and precautionary diversions as recommended by CAA
CAPG667 9.2 (c) ‘Review of General Aviation Fatal Accidents 1985-1994’.
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Following their initial assessment of the weather before departing the LS, the pilots decided
not to make arrangements for a diversion to Wellesbourne and did not warn the estate
manager of any need to divert to Wellesbourne.

On landing at Birmingham, the commander ascertained that Wellesbourne would close at
the published times, but that the airfield could be used as a diversion in the event of bad
weather.

The pilots discussed the possibility of diverting to Wellesbourne. The commander indicated
that the proximity of Wellesbourne meant there was no need to move cars there as a
precaution, and the co-pilot advised the estate manager that although they had arranged to
use Wellesbourne as a diversion, the plan was to fly to the LS, adding “we strongly suspect
we will getin ...".

As the aircraft bringing the passengers landed at Birmingham, the co-pilot spoke with
the estate manager for an update on the weather at the LS, calling from the helicopter
cockpit with the APU running. He recalled that when he mentioned operating directly to
Wellesbourne, the commander made a strong negative signal. The noisy environment
allowed only non-verbal communication between the pilots. The co-pilot stated that he
interpreted the negative signal as meaning that the commander did not wish to fly directly
to Wellesbourne, but that his intention was to make an approach to the LS. During the
investigation the co-pilot indicated that this response did not motivate him to pursue the
challenge.

Recorded information

The helicopter was fitted with a Combined Voice and Flight Data Recorder (CVFDR).
Following the event, the operator’s maintenance provider downloaded the recorder when
the helicopter returned to Stansted.

The recordings were analysed by the AAIB. The flight data recording contained 15 hours
of operation and the cockpit voice recorder the last 2 hours. The EGPWS was downloaded
when more details of the incident became apparent.

Route

The pilots planned to fly from Birmingham to the LS under VFR. The planned route
(Figure 1), which was available on their EFB'® was via the M40/M42 Junction visual
reporting point and approximately paralleled the M40, passing overhead Wellesbourne
Mountford to IXURA, an IFR waypoint to the west of Banbury, then direct to a point 5 nm
to the south of the LS.

The co-pilot entered the planned route into the FMS and included waypoints for the approach
to the LS based on the GL3 approach with an initial waypoint at 5 nm from the LS on the
approach and a final waypoint at 3 nm, which represented the top of descent point.

Footnote

6 Electronic Flight Bag — in this case a tablet computer.
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As the pilots waited for the fixed-wing aircraft to taxi onto stand, the commander outlined
his intentions to fly to maintain VMC but, if that was not possible, to achieve VMC over
Wellesbourne, where they understood that the weather was suitable. The CVR recorded
the co-pilot commenting “IF WE CAN KEEP THE DAYLIGHT AND GET AHEAD OF DUSK, WE DON'T
NEED THE GL3 AND WE CAN JUST MAKE OUR OWN SENSIBLE ROUTE IN”.

The actual flight path flown (Figure 1) was more direct, following low ground, but then
approached the LS from the east along the valley of a small stream. The routing was not
explicitly discussed by the pilots before the helicopter departed Birmingham.

On approaching the M42 / M40 junction VRP, the commander briefed that he would follow
the low ground placing the hill with the LS to the right and make a right turn. At this point the
commander asked that the FMS be updated to provide guidance direct to the LS. Later, as
part of the approach brief, the commander stated, “WE ARE GOING TO TRY AND USE SPEED
AND EVERYTHING TO GET IN AS QUICKLY AS POSSIBLE BEFORE WE LOSE THE DAYLIGHT...
WHATEVER DAYLIGHT WE'VE GOT LEFT”.

Setting of parameters

The ALTP value was set at 1,000 ft prior to departure from Birmingham and reset to 2,500 ft
by the co-pilot following the emergency climb, consistent with the CVR recording of the
co-pilot stating he had reset the ALTP to 2,500 ft.

The radalt alert value was set at 200 ft for departure. It was reset to 400 ft as requested
by the commander during the after takeoff checks and, at the end of the Landing Checks,
to 150 ft in accordance with the SOP for a visual approach and landing. It was not reset
following the emergency climb and recovery or for the second approach to the LS.

The flight data recorder did not record the selected DA/MIN alert value, and the CVR did
not record any annunciation of the ‘MINIMUMS, MINIMUMS’ alert at any point during the
flight.

Cockpit MFDs

The PFD page was selected on the outer MFD on each side with the NAV display selected
on the inner MFD. The EICAS page was selected on the middle MFD. On their respective
NAV displays, the commander showed EGPWS terrain and the co-pilot the weather radar.
Both pilots had TCAS and the FMS flight plan overlaid on their displays. The commander
had the full compass rose displayed on his PFD, and an arc compass rose on his NAV

page.
Incident flight

After takeoff, the helicopter turned to the right and tracked along the M42 motorway for just
over a minute, until reaching the M40 junction. During this phase, radio altitude ranged
between 369 ft to 535 ft agl. The helicopter then turned towards the vicinity of the LS
(Figure 1).
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The altitude profile for the flight from takeoff to Point A in Figure 1 is shown in Figure 9.
Parts of this flight were performed at a height of less than 500 ft agl. As the helicopter
crossed the M40/M42 junction VRP, the CVR recorded a radalt alert “ALTITUDE, ALTITUDE” on
five occasions in quick succession, which the commander acknowledged. At 1733:34 hrs,
after one of the alerts, the commander stated, “CHECKED, CAN YOU BUG THAT DOWN.” The
FDR recorded that the radalt alert value was not altered in response. Further radalt alerts
were recorded on the CVR until at 1739:29 hrs, the pilot stated, ‘LET'S GO, BUG IT DOWN
TO ONE FIFTY PLEASE.” Ten seconds later, the FDR recorded the radalt alert value reducing
to 150 ft. At 1737:36 hrs, the helicopter commenced a descent from an altitude of 890 ft

(689 ft agl).
500, Descent commences
/ RADIO ALTITUDE (FT)

1 _MINUTE

Figure 9
G-LAWX recorded pressure and radio altitude. Point A refers to location in Figure 1

At 1738:01 hrs, the commander asked for the final approach checks.

EGPWS operation

At 1739:37 hrs, the helicopter was flying south-east, approximately 2.2 nm from the
LS with the landing gear down. The CVR recorded an EGPWS, “CAUTION TERRAIN,
CAUTION TERRAIN” alert and the FDR data recorded an altitude of 692 ft (348 ft agl), with
a groundspeed of 110 kt, descending at 500 ft/min.

The commander acknowledged this alert with “iITs copIED” and climbed the helicopter to
an altitude of 730 ft over the next 13 seconds. During this climb, the CVR recorded the
commander stating, “Low ALTITUDE". The helicopter began a slow turn as it climbed.

Relevant FDR parameters are shown in Figure 10 including the derived parameter 'BARO
ALT — RADIO ALT’, which represents the elevation of the surface underneath the helicopter.

The helicopter then began descending again and fifty seconds after the first EGPWS alert,
the CVR recorded an EGPWS, “WARNING TERRAIN, WARNING TERRAIN”. The helicopter
had descended to an altitude of 610 ft (258 ft agl), at 110 kt groundspeed and with a rate
of descent of 500 ft/min. The commander again acknowledged this with “ITs copIED”
and then “vISUAL”. The helicopter then climbed to an altitude of 720 ft (343 ft agl) over
30 seconds and reduced speed (Figure 10). There were no further EGPWS alerts for the
remainder of the flight.
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Figure 10
G-LAWX incident flight EGPWS parameters

The EGPWS manufacturer stated that the system records a snapshot of data 20 seconds
prior to an alert and 10 seconds after. There is no continuous logging function. They
commented that the data showed the ‘LOW ALTITUDE’ mode had been selected following

the EGPWS ‘CAUTION TERRAIN’ alert.

They also commented that the EGPWS system was working as expected and conformed to

the alerts specified in RTCA DO-309.

First approach to the LS

After the first EGPWS alert, the helicopter started a slow turn to the right. Just after the
second EGPWS alert, it began tracking towards the LS (Figure 11)
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G-LAWX incident flight track (terrain heights are in metres)
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NOTE: FDR position is recorded to the nearest 248 ft

As the helicopter flew in a westerly direction, the pilot had right pedal applied throughout,
yawing the helicopter gradually onto a more northerly heading. At 1741:21 hrs, the CVR
recorded the co-pilot stating, “ONE MILE TO GO". At 1741:25 hrs, hrs the commander

asked,

“IS THAT THE HOUSE?” to which the co-pilot replied “LOOKsS LIKE IT”. The helicopter

had descended gradually to an altitude of 654 ft (186 ft agl) with a groundspeed of
49 kt and indicated airspeed of 35 kt. The helicopter continued to slow and yaw to the
right but had started to climb because the commander had raised the pitch attitude to

+18° (Figure 12).

The co-pilot called,

“I'M LOSING VISUALS WITH THE GROUND..

. HAVE VISUALS TO THE LEFT...

WE ARE CLIMBING AT THOUSAND FEET PER MINUTE” (Figure 13). The helicopter climbed to
883 ft and then descended, its rate of descent increasing to a maximum of 1,125 ft/min as

the groundspeed increased to 35 kt.
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Figure 12

G-LAWX FDR data for first approach
NOTE - the manufacturer stated that the FDR indicated airspeed data
is not considered accurate below 30 kt.

The CVR then recorded the following:

Time (hrs) CVR

1741:51 PF - WE ARE JUST COMING OVER A HOUSE

1741:52 PM - YEAH ROGER.... GOT THE TREES
1741:54 PF - WHERE’S [THE LS]?

PM - IT SHOULD BE DIRECTLY ON THE NOSE

1741:55
“ALTITUDE, ALTITUDE”

1741:57 PF - NO, IT’S NOT

Table 1
G-LAWX CVR extracts
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At the time of the “ALTITUDE, ALTITUDE” alert, although the helicopter maintained a level
altitude of just over 700 ft, the radio altitude decreased through 78 ft agl, having passed
through the ‘decision height’ of 150 ft agl approximately a second earlier. The rate
of descent reduced and three seconds later, with a groundspeed of 30 kt and a pitch
attitude of +18°, the helicopter probably passed over trees beside a house and on the
edge of the field when the radio altitude decreased to 28 ft at its closest point to the

ground below.
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G-LAWKX flight path and FDR data (terrain heights are in m)
© Crown copyright 2020 OS 0100015274

During the following 15 seconds, the helicopter passed over a field near the top of the hill,
climbing to an altitude of about 900 ft (203 ft agl), while its pitch attitude lowered below the
horizon. The pilots were recorded by the CVR trying to find the LS:

Time (hrs) CVR
pm — ‘no...ok we are coming over the fields ... visual with
the ground... a good hover’

1742:10 pf — ‘where’s [the LS]?’

1742:00

1742:11 pm- ‘i'm looking, i can’t see it’

Table 2
G-LAWX CVR extracts
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At 1742:13, 15 seconds after the helicopter passed closest to the ground, the commander
stated, “ERR...OK WE ARE GOING AROUND”.

Emergency climb

The pilot raised the collective, pitched the helicopter down and began the climb. Engine
torque increased initially to 103% on both engines after which the main rotor rpom decreased
to 90%. This was accompanied by a corresponding, “Low ROTOR” alert for five seconds,
during which the collective was increased and engine torque increased further to a maximum
of 131%. Engine torque on both engines was in excess for 120% for seven seconds.

At the same time, the pitch attitude of the helicopter reduced to -17° for a number of
seconds while the height remained less than 300 ft agl and the helicopter accelerated in
level flight up to 100 kt. The helicopter then pitched up to +23°, leading to a rate of climb
of up to 3,500 ft/min, before pitching down and levelling off at an altitude of approximately
2,200 ft.

On levelling off, the co-pilot is heard to state that “vyou HAVE AN ALTP OF TWO THOUSAND
FIVE HUNDRED IF YOU NEED IT”. After the emergency climb was initiated, the landing gear
remained down for the remainder of the flight.

Final approach to LS

The helicopter flew towards the south-west for an approach using the GL3. It turned
towards the LS passing the 5 nm point to the south at 1748 hrs and descended from an
altitude of approximately 2,000 ft. During the next minute, the helicopter attitude pitched
to -14°, up to +16° then back down to -10° pitch before stabilising. This, along with
modulation of the collective, caused fluctuations in airspeed from between 72 to 133 kt
and a rate of descent up to 1,820 ft/min. During this time the co-pilot called out speed
and height information and, when 4.25 nm from the LS, stated “so, ITS FIFTY KNOTS
GROUNDSPEED AT FIVE HUNDRED FT... | DON'T THINK WE ARE GOING TO GET IN ON THIS,”
to which the commander replied, “NO WE ARE NOT”. The approach continued and the co-
pilot continued to call out flight parameters. The flight path varied either side of the direct
heading to the GL3 and consistently below the 4.5° glide path (Figure 14).

When 3.4 nm from the helipad the co-pilot called, “BACK TO BIRMINGHAM?” to which
the commander replied, “I'M JUST GOING TO ERR... TRY ONE MORE MILE”. The co-pilot
continued to call out flight parameters and when 2.2 nm from the helipad, at an altitude
of 1,273 ft (678 ft aal) and airspeed of 75 kt, the commander stated “IT’'S NOT GOING TO
HAPPEN IS IT”, to which the co-pilot replied “NO”. The commander stated “...WE ARE GOING

AROUND”, which the co-pilot acknowledged.
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Figure 14
G-LAWKX flight data during GL3 approach

The collective was raised, the helicopter pitched down, and airspeed increased from 75 kt
up to 130 kt over 23 seconds. The rate of descent reduced but the helicopter did not
climb significantly, levelling at an altitude of approximately 1,100 ft for 15 seconds. When
it was 1.3 nm from the LS the helicopter was at an altitude of 1,064 ft (469 ft aal), had an
airspeed of 110 kt, and was beginning to descend again. The co-pilot stated “<pILOT’S
NAME> I’'M NOT HAPPY WITH THIS”, which the commander acknowledged. Ten seconds
later, when 1.1 nm from the LS and at approximately 500 ft aal, the commander stated,
“THERE’S THE LANDING LIGHT, THERE’'S THE LANDING LIGHT”. The co-pilot responded by
continuing to give guidance and the approach stabilised. The helicopter landed around
2%, minutes later at 1754:11 hrs.

Unmanned aircraft survey of G-LAWX approach path

The AAIB flew the final stages of the first approach using one of its unmanned aircraft (UA).
The route was divided into smaller sections for a series of flights using position and height
information from the helicopter’s FDR to position the UA. The last of the flights, in the area
where the helicopter came closest to the ground, was conducted as close to the start of
night as possible.

The flights captured still and moving images along the route in order to better understand
the visual cues and features that may have been seen by the pilots. This last flight revealed

© Crown copyright 2021 28 All times are UTC



AAIB Bulletin: 8/2021 G-LAWX AAIB-26196

the limited ambient light levels and scarce light features, and that it was not possible to see
the LS from the heights flown as the helicopter approached due to a ridgeline obscuring the
line of sight in that direction.

Incident site

Approaching the LS from the east (Figure 15), there is a steep wooded escarpment below
a plateau on which the landing site is situated. The helicopter came closest to the ground
1 km east of the LS and 600 ft to the north of the intended westerly approach path, near the
top of a hill with an elevation of 650 ft amsl and a gradient of 15 - 20%.

A witness in a house a few hundred feet from the point where the helicopter came closest
to the ground stated that they saw the helicopter approach from the south-east and heard
it fly overhead.

Location of LS on plateau

Incident location
Wooded escarpment near houses

A
|
1

Approach direction

Figure 15

View of the approach to the LS from the east.
(This image does not show the conditions of reduced light and
visibility present at the time of the serious incident.)

Aircraft examination

The helicopter was maintained under an approved maintenance programme and all the
required checks and inspections had been completed.

The operator and the maintenance organisation reviewed the recorded data with the engine
and airframe manufacturers to determine what maintenance actions would be required
following the over-torque event.
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Maintenance documentation provided by the engine manufacturer defines the extent of
maintenance action by plotting the extent and duration of the event on a chart. For this
event, the engines did not require any maintenance action.

The airframe manufacturer provided a list of maintenance requirements which included
inspections of the main and tail rotor gearbox, the rotor blades and their attachments
and control mechanisms. These requirements and inspections were carried out and no
anomalies were identified.

The helicopter was returned to service.

Organisational information
The operator

The operator provided helicopter services in onshore corporate and yacht support roles
and provided helicopter servicing management services.

The operator held an Air Operators Certificate (AOC) and conducted flights in accordance
with EASA Part-CAT (commercial air transport) and occasionally to Part-SPO (specialised
operations) standards. It also held a specialised authorisation under Part-SPA.HOFO to
conduct offshore operations for NCC operations only. A significant part of its operation
involved non-commercial flights under both complex (Part-NCC) and non-complex
(Part-NCO); these flights were conducted according to Part-CAT where possible.

In the past five years the operator had experienced significant growth in the number of types
it operated and the number of pilots it employed.

The management structure and team had not changed in this time. The safety management
structure was integrated within the AOC structure. At the time of the serious incident the SM
role was fulfilled by the AM, with the Compliance Manager (CM) acting as deputy. Earlier
in the year the CM had been appointed as deputy with a succession plan agreed for the
AM to handover SM responsibility in full to the CM over a 12-month period. Over the same
five-year period, the operator’s continuing airworthiness staff increased from three to five,
and the support staff from five to eight.

An external audit of the operator’'s management system by the business group of which the
operator is a part, shortly after the serious incident, found that:

Tthe] AM [is] also SM and MD. 80+ People. This means that although the roles
may be being conducted adequately, the separation of responsibilities must be
assured in order to maintain a management structure that is credible, and free
from actual or potential conflicts of interest.’

The operator has since appointed the CM as the SM in accordance with the succession
plan.
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Operator’s safety plan and safety culture

The operator updated its safety plan each year. The plan for 2019 identified ‘Commercial
Pressure’, ‘Poor Weather Operations’, ‘Night Off-aerodrome Landings’ and ‘New Technology’
as among the hazards.

Commercial pressure

The safety plan stated:

‘We still see evidence on a frequent basis that poor decisions can result from
either external pressure and/or inappropriate reaction to perceived pressure.’

It recognised that commercial pressure is a feature of the operation and distinguished
between managed commercial pressure — acting as a positive influence on competences
and organisational capabilities — and unmanaged commercial pressure, leading to poor
judgement and decision making.

It identified a lack of SOPs and adherence to them as risk influencing factors. It sought to
address these by conducting scenario-based ground training, expressing a management
commitment to support pilots who decided not to operate a particular flight, and implementing
management procedures for situations involving higher than normal risk.

Both pilots stated that they did not feel any undue pressure from the client to reach the LS.

Poor weather operations

The safety plan recognised that ‘Poor Weather Operations’ had contributed to helicopter
accidents in the past, and identified accuracy and availability of meteorological information,
adherence to SOPs and weather limits, and commercial pressure as risk factors. The
safety plan intended to address these through safety workshops, by providing adequate
weather reports and training to pilots, the use of TAWS on all flights and by using approved
descent and approach procedures.

Off-aerodrome landings

The operator introduced The GL3 system to mitigate the risks arising from approaches to
off-aerodrome landing sites at night.

Automation

The safety plan identified lack of familiarity with automation as a risk factor to be managed
by adequate conversion training on type. It included a safety action for all pilots to attend a
course on automation.

The relationship with the client

The commander was the operator’s primary point of contact with the client’s office. On
individual operations the helicopter crew became the immediate point of contact for
delivering the service.
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The client used the helicopter as the principal transport to and from the LS in preference
to using roads, and successful service delivery involved taking the client to and from the
desired destination. This required flexibility while managing the client’s expectations of what
could be achieved in the circumstances of each day and arranging alternative aerodrome
and transport plans often at short notice.

Training

Licence and Operator Proficiency Checks

The operator used an external training provider to deliver licence and operator proficiency
checks in a simulator in accordance with its own and the relevant EASA requirements.
Training was in accordance with the S92A Approved RFM'” and included recovery from
unusual attitudes but not training for IIMC.

The operator commented that the training was influenced by that provided to offshore
operators. This included the use of 3-axis'® automation for the cruise phase of flight.

Crew resource management

The operator contracted an external training provider to deliver Cockpit Resource
Management (CRM) Training in accordance with its own and EASA requirements. Pilots
would receive a one-day operator conversion course on joining the operator and a further
one-day re-currency course, each year. All subjects were delivered over the course of a
three-year cycle.

Recurrent training in 2018/2019 included situational awareness, use of SOPs and decision
making. The latter explored crew experience and cockpit gradient, hazardous attitudes and
biases, the defences of multi-crew cooperation, and threat and error management (TEM).
Both pilots had completed this training.

The training programme included assertive communication and intervention using the
‘Probe, Alert, Challenge, Escalate' (PACE) process. The co-pilot had not yet covered this
module in the three-year training cycle.

The recurrent training also explored risks identified through an annual safety survey. In
particular, it considered the issue of real versus perceived pressure, and reviewed the
pre-flight briefing aide memoire as part of the risk assessment and threat management
process before flight. The Chief Pilot used the opportunity to reiterate that the operator
would support pilots in their ‘go/no-go’ decision.

Footnote

7§92 RFM-003.
'8 The three axes are pitch, roll and yaw. In the S92 this is referred to as ‘2 cue’.
® Sometimes ‘Emergency’.
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Other information
Applicability

The EASA regulations described below are those applicable to the operation of G-LAWX
when the serious incident occurred. The regulatory framework has changed since the UK
left the European Union but those referred to are retained regulations as specified in the
European Union (Withdrawal) Act 2018.

Flight rules and meteorological limits

Minimum heights

An aircraft is permitted to fly within 150 m (500 ft) of the ground under VFR by day
other than ‘over the congested areas of cities, towns or settlements or over an open-air
assembly of persons’, but must not fly closer than 150 m (500 ft) to ‘any person, vessel,
vehicle or structure’.®® By night, the minimum height for VFR flight is 300 m (1,000 ft)
‘above the highest obstacle located within 8 km of the estimated position of the aircraft.’
In both cases there is an exception to these minima for takeoff or landing.

The operator’s OM also stated:

‘Where possible, the minimum transit height shall routinely be 1500ft above
the surface. It is important to note that flights should not be flown less than
500ft from any person, vehicle, vessel or structure when operating to the
absolute weather minima.’

And,

‘The minimum en route altitude for VFR flight over land will be 500 ft agl or in
accordance with ANO Rule 5....

The Operator has updated the OM to reflect current regulations.

VER meteorological conditions

By day, outside controlled airspace, an aircraft conducting a VFR flight below 3,000 ft amsi
must remain clear of cloud and in sight of the surface, with a minimum visibility of 5,000 m.?’
In the UK, VFR flight is permitted with a lower visibility of 1,500 m when flying at an IAS of
less than 140 kt.?2

Footnote

20 UK CAA, Official Record Series (ORS) 4, No. 1174 ‘Standardised European Rules of the Air - Exceptions to
the minimum height requirements’ published 6 June 2016 and SERA.3105 Minimum Heights.

2t SERA.5001 Tables S51.

2 UK CAA, ORS 4, No. 1067 ‘Standardised European Rules of the Air — Visual Meteorological Conditions
(VMC) Visibility and Distance from Cloud Minima’, published 9 December 2014,).

© Crown copyright 2021 33 All times are UTC



AAIB Bulletin: 8/2021 G-LAWX AAIB-26196

By night, for flight below 3,000 ft amsl, the cloud ceiling shall not be less than 1,500 ft (450 m)
with a minimum visibility of 5,000 m and the pilot shall remain in continuous sight of the
surface.?®

EASA Part-NCC

Part-NCC.OP.180, Meteorological conditions, states:

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

Part- NCC.OP.226, Approach and landing conditions — helicopters, states:

‘Before commencing an approach to land, the pilot-in-command shall be
satisfied that, according to the information available, the weather at the
aerodrome or the operating site and the condition of the final approach and
take-off area (FATO) intended to be used would not prevent a safe approach,
landing or missed approach.’

The onshore helicopter industry

Onshore Helicopter Review Report

In November 2019, the CAA published CAP 1864, the report of its review of the onshore
helicopter operations in the UK, which considered AOC, Part-NCC and Part-SPO
operational management, previous research, pilot training and meteorological issues. It
identified 16 safety issues, specified 27 Safety Actions the CAA would take, and made
25 recommendations to the industry. The report stated:

‘a recurring theme in a number of onshore accidents and incidents has been
that of poor decision making and lack of rule-based behaviours....Normalised
deviation continues to be cited within the industry as indicated by the confidential
survey and some of these accidents suggest that flight operations are being
routinely conducted on the margins of safety and legality.’

And:
‘helicopter operations will require the flexibility of an off-aerodrome movement
as part of the CAT task and nearly always a VFR sector to achieve it [and]
in operating to the minimum regulatory requirements, maximum flexibility is
afforded to the operation, but this concept of minimum compliance exposes
crews to uncontrolled task-focussed decision making.’

Footnote

2 SERA.5005 (c) (3).
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Also:

‘The company operations manual must fully reflect its operational needs and
define not just what is required of the crew at every stage of flight but also
define how it should be achieved in practice. This detail equally applies to all
personnel concerned with managing the flight on the ground.’

Among the safety issues identified in CAP 1864 were customer expectations, decision
making and human factors, the accuracy of weather forecasting, CFIT, the complexity of
new aircraft, loss of control training, compliance with SOPs and the use of ad-hoc IFR
let-downs.

Creation of an onshore safety leadership group

Action 27 of CAP 1864 stated:

‘The CAA will work with the onshore industry to develop and implement similar
objectives to the OHSLG?* through an Onshore Safety Leadership Group for
CAT and emergency service operations.’

The Onshore Safety Leadership Group convened in September 2020.

CAA Safety Notice Safety Notice (SN)-2019/007

In November 2019, the CAA published SN-2019/007, ‘Helicopter Operations Flight Planning
and Safe Flight Execution’, updating guidance originally produced in response to AAIB Safety
Recommendation 2014-031 made following the accident involving G-CRST at Vauxhall®.
The purpose of the Safety Notice was to reinforce the need for detailed and appropriate
pre-flight planning and risk assessment before conducting any flight, but particularly those
flights conducted under VFR.

SN-2019/007 referred operators to the guidance for VFR flight planning outlined in Federal
Aviation Regulations (FAR) Part-135.615. These had been promulgated as a result of
several Safety Recommendations made in a US NTSB safety study, following helicopter
accidents that occurred in the US between 1992 and 2009. It stated:

‘A commander may deviate from the planned flight path for reasons such as
weather conditions or operational considerations. Such deviations do not
relieve the commander of the weather requirements or the requirements for
terrain and obstacle clearance contained in the operating rules and the Rules of
the Air. Rerouting, change in destination, or other changes to the planned flight
that occur while the helicopter is on the ground at an intermediate stop require
evaluation of the new route...".

Footnote

2 Offshore Helicopter Safety Leadership Group which evolved out of the Offshore Helicopter Safety Action
Group that was established as an action following the review into the risks and hazards of offshore helicopter
operations in the UK which resulted in the publication of CAP 1145.

% Available at Aircraft Accident Report 3/2014 - Agusta A109E, G-CRST, 16 January 2013 - GOV.UK (www.
gov.uk) [accessed October 2020].
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Management

EASA Part-ORO.GEN.210 states that the AM is the person responsible for establishing and
maintaining an efficient management system. AMC1.0R0O.AOC.135 states that a ‘person
may hold more than one of the nominated posts if such an arrangement is considered
suitable and properly matched to the scale and scope of the operation” AMC2 ORO.
AOC.135 states:

(a) ‘The acceptability of a single person holding several posts, possibly in
combination with being the accountable manager, should depend upon
the nature and scale of the operation. The two main areas of concern
should be competence and an individual’s capacity to meet his/her
responsibilities.

(c) The capacity of an individual to meet his/her responsibilities should
primarily be dependent upon the scale of the operation. However, the
complexity of the organisation or of the operation may prevent, or limit,
combinations of posts which may be acceptable in other circumstances.’

CAP 1864 noted ‘The management and associated “culture” of an organisation are
fundamental to its safe operation....The safety ethos and culture of an organisation is driven
from the top and the communication of the company’s fundamental safety principles must
be clear to all personnel’. It further highlighted that the operator ‘must own its own risk
profiles and manage them” These risks included:

e Terrain and obstacle awareness.

e Inadvertent entry into IMC at low level.

e Pilot disorientation/loss of situational awareness.

e Accurate and timely operating base and en route weather information.

e lllumination of final approach and takeoff area.
It further highlighted that most ‘small to medium sized AOCs have compliant but small
teams to meet their safety responsibilities....” and that there is a challenge to manage
the multi-tasking of roles, especially by nominated persons. It commented that there is

a balance to be found ‘between keeping risks as low as reasonably practicable whilst
remaining commercially viable and compliant’.

Operational control and supervision

EASA Part-ORO.GEN.110 (c) operator responsibilities, required an operator to establish
and maintain a system for exercising operational control which specified the responsibilities
for the initiation, continuation and termination or diversion of each flight.

CAP 1864 stated that oversight and supervision of flight operations was the first prevention
control against any incident or accidents. The report noted that ‘Command and control
procedures to manage the flight planning and dispatch process need to be robust’.
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It made the following recommendation:

‘R4: It is recommended that operators show clear evidence of operational
control as defined in AMC1 ORO.GEN.110 (c), ensuring that there is a clear
tasking process separating the customer and the flight crew.’

The operator’s OM outlined the responsibilities of the pilots. This required them to:

‘

(c) Confirm with the Operations Manager the details of the go/no-go
procedure and prior to duty carry out any necessary requirements to fulfil
the procedure;

()  Assess the weather and advise the operations manager of the go/no-go
decision.’

Helicopter flight data monitoring programmes

Flight data monitoring (FDM) is the process of capturing data recorded on an aircraft in
flight and the analysis of this information to improve safety and increase overall operational
efficiency.

CAP 1864 recognised the challenge for helicopter operators to monitor and oversee flight
operations, including SOP compliance. It noted the benefits that FDM programs have
delivered in the offshore environment and stated that mandating them for onshore operations
should be considered.

EASA Part-ORO AMC1 ORO.AOC.130 Flight Data Monitoring - aeroplanes states:
(b) ‘An FDM programme should allow an operator to:

(1) identify areas of operational risk and quantify current safety margins;

(2) identify and quantify operational risks by highlighting occurrences of
non-standard, unusual or unsafe circumstances;

(3) use the FDM information on the frequency of such occurrences,
combined with an estimation of the level of severity, to assess the
safety risks and to determine which may become unacceptable if
the discovered trend continues;

(4) put in place appropriate procedures for remedial action once an
unacceptable risk, either actually present or predicted by trending,
has been identified; and

(5) confirm the effectiveness of any remedial action by continued
monitoring.’
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There is no requirement for the operator to have an FDM Programme.

In 1998 a trial was initiated by the CAA to establish if FDM could be applied to helicopters
operating offshore in support of the North Sea oil and gas industry. This led to the
international adoption of FDM among operators supporting the offshore industry. No similar
work was carried out to establish if FDM could also be applied to onshore operations.

The operator did not have an FDM program at the time of the incident. However, it is now
developing an HFDM programme for its planned Part-SPA.HOFO operations.

Threat and error management

The European Helicopter Safety Team (EHEST) published Training Leaflet HES8, ‘The
principles of Threat and Error Management (TEM) for helicopter pilots, Instructors and
Training Organisations’. |t stated:

‘The objective of error management is the timely detection and prompt
appropriate response in flight operations in order for the error to become
operationally inconsequential.’

Safety Notice SN-2019/007% stated:

‘One measure of the effectiveness of a flight crew’s ability to manage threats
is whether such threats are detected promptly enough to enable the flight
crew to respond to them before a UAS?” develops by taking the appropriate
actions.

As threat managers, flight crews are the last line of defence to keep threats
from negatively impacting flight operations.’

It is suggested?® that:

‘crews that develop contingency management plans, such as proactively
discussing strategies for anticipated threats, have fewer mismanaged threats’

And:
‘crews that exhibit strong leadership, inquiry, and workload and automation
management have fewer mismanaged errors and undesired aircraft states’

Footnote

% UK CAA Safety Notice SN-2019/007 - ‘Helicopter Operations Flight Planning and Safe Flight Execution’.

27 Undesired aircraft state.

2 Helmreich R (2006). Beyond the Cockpit: The Spread of LOSA and Threat and Error Management.
4th ICAO-IATA LOSA and TEM Conference, Toulouse, 16 November.
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Flight Risk Assessment Tool

SN 2019/007 stated:

‘A process such as the European Helicopter Safety Team (EHEST)
Pre-departure Risk Assessment tool could make a positive safety impact
because its use might prompt pilots to seek management approval before
accepting a flight.”12%

The operator’s OM included a ‘Pre-Flight Crew Briefing’ aide memoire, also known as a
Flight Risk Assessment Tool, to be signed by the commander before flight and referred to
the Chief Pilot for final flight authorisation.

Decision making

The EHEST published Training Leaflet HE4 ‘Decision making for single pilot helicopter
operations’ (focussing primarily on single pilot helicopter operations but containing
information relevant to multi-crew operations).®® It stated:

‘Research into the human factors related to aircraft accidents and incidents has
highlighted decision making as a crucial element. Pilots usually intend to fly
safely, but they sometimes make errors. It has been observed that the majority
of fatal crashes are attributable to decision errors rather than to perceptual or
execution errors. Many incidents are also associated with decision making
errors.’

Hazardous attitudes, behavioural traps and biases

In its Pilot’s Handbook of Aeronautical knowledge™' the FAA identifies ‘resignation’ as a
‘hazardous attitude’, commenting

‘Pilots who think, “What’s the use?” do not see themselves as being able to
make a great deal of difference in what happens to them.’

EASA training leaflet HE4 identified six behavioural traps and biases that pilots should take
steps to avoid:

e Peer pressure: ‘Poor decision making may be based upon an emotional
response to peers, rather than evaluating a situation objectively. The
solution offered by the peers is accepted without further assessment, even
when this solution is wrong.’

Footnote

2 https://www.easa.europa.eu/document-library/general-publications/ehest-pre-departure-risk-assessment-
checklist#:~:text=This%20to0l%20has%20been%20developed,%2C%20passenger%2C%20etc.)
[accessed March 2021].

30 https://www.easa.europa.eu/sites/default/files/dfu/HE4_Single-Pilot-Decision-Making-v1.pdf [accessed
March 2021].

31 FAA, 2016, ‘Aeronautical Decision Making’, Pilot's Handbook of Aeronautical Knowledge.
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e Plan continuation bias (the tendency to continue with the original plan in
spite of changing conditions that make the planned course of action no
longer viable, or): ‘The tendency to search for or interpret information in
a way that confirms one’s pre-conceptions or backs up the decision that
has already been made. Counter evidence is not considered or discarded.
Fixation is the term used when such behaviour persists.’

e Overconfidence: ‘The human tendency to be over-confident in one’s skKills,
competences, and capacities’, such as manual flying.

e Loss aversion bias: ‘The strong tendency for people to prefer avoiding
losses. Changing the plan means losing all the effort you have already
expended on. Explains why decisions are sometimes hard to change.’

e Anchoring bias: ‘The tendency to rely too heavily, “anchor,” or focus attention
on one or a few elements or pieces of information only.’

e Complacency: ‘A state of self-satisfaction with one’s own performance
coupled with a lack of awareness of potential risks. Feeling to be at ease
with the situation, which often result in lack of monitoring.’

HE4 noted one manifestation as ‘the willingness to please a customer or to complete the
mission, even if the weather or other essential mission factors are deteriorating.’

Monitoring and intervention

Authority gradient is described as the ‘established or perceived, command and decision
making hierarchy in a crew’, and ‘how balanced the distribution of this power is experienced
within the crew.”? A significant authority gradient (or imbalance) between crewmembers
tends to inhibit feedback and cooperation, to the extent that input may cease altogether, and
a process of ‘graded assertiveness’ is necessary to provide the environment for effective
challenge and intervention.

A formal process for monitoring, escalating concerns and, if necessary, taking control
helps make challenges procedural rather than confrontational. PACE process is used
in aviation, healthcare and other high-consequence operational environments to provide
this formality.

The OM stated:

‘Incapacitation can be gradual or sudden, subtle or overt, partial or complete
and may not be preceded by any warning.

b Two crew operation

Footnote

%2 https://www.skybrary.aero/index.php/Authority _Gradients [accessed March 2021].
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iii The “Two Communication” rule of thumb should be used to assist detection
of incapacitation. When one of the crew does not respond appropriately to
a second verbal communication associated with a significant deviation from
a standard operating procedure or flight profile then the other crew member
should suspect incapacitation. If the non-handling pilot has reason to believe
that the handling pilot has become incapacitated in any way, it is his duty to take
control of the aircraft.’

Under its procedures for multi-crew cooperation, the section titled ‘Pilot Incapacitation’
outlined the procedure to be used in the event of flight path deviations, stating:

‘When a deviation from the planned flight path, descent rate, or airspeed exceeds
the prescribed limits, the PM shall call the deviation and the PF will respond with
“Correcting.” If the PF does not respond to the deviation callout, the PM shall
repeat the callout. If the PF still does not respond, the PM should assume that
the PF has been incapacitated and that they are taking control of the helicopter.’

The OM did not outline how, in practice, pilots should escalate and intervene if this process
was not successful.

Commercial pressure

CAP 1864 observed that:

‘Crews are keen to achieve the tasks they are given however if there is a
perceived commercial pressure the task may be taken in haste and with
inadequate planning, which of course will place more pressure and stress on
the flight crew which could erode the safety of the flight.”

And:

"...interaction with the customer prior to the flight is best handled by the operations
team so as to separate the flight crew who can focus on the flight planning
process and decision-making without any perceived pressure.’

Flights in marginal meteorological conditions

EASA Notice of Proposed Amendment (NPA) 2019-09% on ‘All-weather Operations:
Helicopter and specialised operations’, stated:

‘Helicopter flights under VFR in marginal visual meteorological conditions (VMC)
are a major contributor to helicopter accidents. Marginal VMC are defined
as weather conditions not far above the VFR operating minima, and other
conditions where the pilot may inadvertently enter instrument meteorological
conditions (IMC).’

Footnote

33 Available at https://www.easa.europa.eu/sites/default/files/dfu/NPA%202019-09.pdf [accessed March 2021].
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A helicopter becomes more and more difficult to control as the visibility and
the speed are reduced, whereas a helicopter pilot may be confident in the
helicopter’s unique capability to fly low and slow.

The limited visibility and relatively low speeds may very well have contributed
to many accidents where loss of control and inadvertent IMC was determined
to be a root cause.’

CAA Paper 2007/03 ‘Helicopter Flight in Degraded Visual Conditions Paper’

Published in 2007, this paper identified 53 cases involving 100 fatalities covering a
30-year period where degraded visual cues, loss of pilot situational awareness and spatial
orientation were primary causal factors. It observed that the yearly increase in accidents
was largely as a result of spatial disorientation in a Degraded Visual Environment (DVE).
It stated:

‘...accidents tend to occur for VFR operations en route in unrestricted airspace;
this suggests that requirements (minima) need to be reviewed and strengthened
where necessary....and that IIMC can occur due to reduced visibility and/or an
insufficiency of visual cues to support flight by visual references,...’

Simulator experiments demonstrated that:

‘...as visual cues degraded pilot workload did increase rapidly and the overall
control strategy became more and more incoherent due to loss of situational
awareness, with large error variations building in all axes (height, speed and
heading)....Loss of pilot situational awareness in relation to the navigation task
can become a severe distraction from the attitude stabilisation and flight path
guidance tasks, with inherent risks to flight safety’

The paper concluded that,

‘Pilots should be better trained to make informed decisions on whether ‘to fly
or not’ in marginal conditions, or when IMC conditions are developing en-route.
This might be achieved by developing a probability index based on factors
that contribute to a high-risk accident scenario (e.g. meteorological conditions,
visual conditions, visual range, acuity of the visual horizon, aircraft configuration,
aircraft handling qualities).’

CAP 1864 noted that the results from the simulator experiments and data analysis reported
in the CAA Paper 2007/03, ‘firmly established a link between flight safety, visual cueing
conditions and helicopter handling qualities. And:

‘deteriorating visibility, low cloud, fog, falling snow or heavy rain or operations at
night could lead to a Degraded Visual Environment (DVE) event which in turn
may become an inadvertent entry into Instrument Meteorological Conditions
(IMC) incident.’
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Of the occurrences and accidents that the review covered, ‘flight in poor weather/visibility
was a major factor in eight (10%) of the 81 occurrences and two (33%) of the six fatal
accidents.’ It goes on to note:

‘However, in all cases the accident could have been avoided by deciding not to
fly, which would represent an universal and relatively inexpensive solution.... It
is clear, however, that there was potential for pressure to have influenced the
pilot in all cases. In addition, it is always possible for the pilot to exercise poor
Jjudgement irrespective of any pressure to fly. In any event, had the weather
been known to be below limits at the point of departure, en route or at the
destination, it would arguably have been more likely that the pilot would have
decided not to fly and avoided the occurrence.’

It concluded that “...it would appear reasonable to consider introducing higher limits for
helicopters’ and recommended:

‘...that operators review the VFR minima in their operating procedures in the
context of their operations and the flight characteristics (e.g. handling qualities)
of their aircraft and adopt and apply higher minima where appropriate.’

Guidance on helicopter flight in degraded visual conditions

Following publication of CAP 1864, the UK CAA updated its guidance on helicopter flight
in degraded visual conditions in an Aeronautical Information Circular (AIC) Pink 137/2019,
‘Helicopter flight in degraded visual conditions’. It identified the operational risks to flight
safety when operating in a DVE, stating:

‘A primary influencing factor in determining the likely outcome of such a situation
would be the level of pilot workload associated with the control and stabilisation
of the aircraft...’

It stated that research by Qinetiq:

‘clearly showed that there are likely to be visual cueing conditions, helicopter
handling characteristics and pilot capabilities which, although allowed individually
by the regulations, can be predicted to be unmanageable in combination.’

The UK Air Navigation Order (2016) defines ‘with the surface in sight’ as:

‘the flight crew being able to see sufficient surface features or surface illumination
to enable the flight crew to maintain the aircraft in a desired attitude without
reference to any flight instrument...’

The AIC highlighted the hazards of overflying rural or unpopulated areas, flight at night or
in atmospheric gloom, the lack of any moon or starlight illumination, significant layers of low
level cloud, encountering precipitation en route, low levels of ambient light, no or weakly
defined visual horizon, few if any cues from the ground plane, and that in these conditions
reducing height does not improve perception of the horizon or ground cues.
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CAP 1535 — Skyway Code

CAP 1535, published by the CAA, comments on the reduced VFR minima permitted in UK
Airspace.

‘In reality, the limiting factor is usually cloud rather than in-flight visibility — in
conditions approaching 1500 m visibility, the cloud ceiling would likely mean
flying dangerously low. The legal minima are not a good reference point for
decision making because safe VFR flight normally ceases to be possible long
before the visibility is that poor.’

Automation

The EHEST published a training leaflet** on automation and flight path management which
noted that the introduction of advanced automation capabilities in helicopters has given
rise to significant capabilities, but which also recognised that automation has limitations. It
notes:

‘Automation has contributed substantially to the sustained improvement of
flight safety. Automation increases the timeliness and precision of routine
procedures reducing the opportunity for errors and the associated risks to the
safety of the flight. Nevertheless, automation has its limits.’

It highlighted several operational and human factors which affect optimum use of
automation. It identified that the level of trust by the pilot in automation ‘strongly influences
system performance’, but that this trust is disproportionately affected by initial and negative
experiences as well as system reliability.

The leaflet further states:

‘...modern medium/large helicopters are designed to be flown using the
AFCS upper modes 4-axis to enhance safety and reduce pilots [sic] workload.
Automation permits the benefit of AFCS protection improving error management
by the crew’.

And:

‘the appropriate level is usually the one the pilot feels comfortable with for the
task or prevailing conditions, depending upon his/her own knowledge and
experience of the systems. Reversion to hand flying may be the appropriate
level of automation, depending on the prevailing conditions.’

Footnote

3¢ EHEST, 2015, ‘Automation and Flight Path Management for helicopter pilots and instructors’, Training Leaflet
HES9.
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On the use of automation, it states:

‘During line operations, upper modes should be engaged throughout the flight,
especially in marginal weather conditions or when operating into an unfamiliar
site or with passengers on board.’

CAP 737 — Flightcrew human factors handbook

CAP 737% discusses the issue of degradation of manual handling skills. It states:

‘the scientific research on the loss of manual flying skills is limited and somewhat
inconclusive.’

It concludes:

‘although it seems likely that manual flying skills degrade to some extent due
to lack of practice, this remains hypothetical. It is also not possible to know to
what extent this occurs, whether it presents a significant risk, or how it can be
safely addressed.’

Operator’'s OM

The OM set out the policy for use of automation and stated:

‘Generally, [the operator’s] helicopters will be operated using the highest levels
of automation, (see levels below) available from the autopilot system....Aircraft
may be flown under VMC with fewer than all the Flight Director upper modes
engaged, or even no upper modes at all. The autopilot is not to be switched off
in flight in any circumstances except under training.’

It described four levels of automation, among which:

‘Level 3 — Use of Retention Stabilisation. The pilot is flying the helicopter
through the AFCS attitude retention system (ATT), with or without the Flight
Director (FD) but without the benefit of FD (or ‘Upper Modes’) coupling. Level 3
is not a normal level of flight operation.... Level 3 should not be used in normal
operations when the cloud base is below 1000 ft.

Level 4 — Use of attitude retention stabilisation Flight Director, Autopilot and
FMS (if installed). The pilot is flying the helicopter through the AFCS attitude
retention system (ATT), using the flight guidance system (FD), with input from
VOR, LOC, G/S, GPS, FMS and air Data computers (if fitted) to control the
helicopters flight path, both laterally and vertically. Level 4 is the normal level of
flight operations under both IMC and VMC conditions.’

Footnote

3 https://publicapps.caa.co.uk/docs/33/CAP%20737%20DEC16.pdf [Accessed June 2021]
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Loss of visual references / Inadvertent entry to IMC training

There was no EASA requirement®® for a pilot to be trained or examined in a technique to be
flown following LOVR/IIMC. CAP 1864 stated:

‘If crews enter the DVE unintentionally they must be equipped to recover to a
safe flight condition.’

The S92 RFM does not outline a technique to be flown by pilots following LOVR or IIMC in
a low or zero speed condition.

Some offshore S92 operators train their pilots for LOVR at low or zero speed.

The training provider used by the operator of G-LAWX taught techniques for [IMC when
requested by operators. The technique is applied in the scenario of IIMC following takeoff
or missed approach. The training provider commented that the procedure for LOVR at low
speed or zero speed is normally reserved for military or SAR pilots who are not required to
observe civil regulations.

Prior to the serious incident, the operator’s training provider was revising its 14 CFR Part
61 courses (for operations under US regulations) to include enhanced IIMC training. The
operator reported that the training provider now includes training for “lIMC at Low Level /
Low IAS” as an additional training requirement to be delivered during simulator training.

The operator stated that:

General ‘Loss of Visual References’is a reqular and often repeated scenario as
the SIM training passes from VMC to IMC conditions as the training warrants.
The more critical startle effect of sudden awareness of some unexpected,
unstable or inadvertent flight condition is also considered. This is handled in
the Deviation Callout and Transfer of Control situation.’

Off-aerodrome landings

CAP 1864 identified three measures that would help address the hazards of off-aerodrome
landings:

e Establishing VFR ‘Stabilised Approach’ approach procedures or ‘Visual
Gate Approaches’ for night operations’ using the upper modes and the flight
control systems.

e Performance Based Navigation (PBN) and Point-in-Space (PinS)
approaches instead of ad-hoc let-downs and approaches.

e The use of ‘approved portable night approach path aids.’

Footnote

% EASA Part-FCL Appendix 9 Training, skill test and proficiency check for MPL, ATPL, type and class ratings,
and proficiency check for IRs.
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Recommendation R3 of CAP 1864 stated:

‘It is recommended that operators ensure that their procedures and training
material appropriately address the risks associated with off-airfield landing sites
and are monitored for effectiveness.’

Stabilised approach criteria

ICAO? states:

‘The primary safety consideration in the development of the stabilized approach
procedure shall be maintenance of the intended flight path as depicted in the
published approach procedure, without excessive manoeuvring’

The ICAO has outlined the minimum parameters to be included in an operator’s SOPs.
Stabilised approach procedures have been widely implemented in fixed-wing-operations.

Operators of multi-engine helicopters use a Landing Decision Point (LDP)*® or Defined
Point Before Landing (DPBL)* towards the end of an approach. These ‘gates’ are defined
by height, speed and rate of descent and establish the performance margins for landing,
but not stability. While Onshore helicopter operators have in some cases adopted specific
approach aid guidance or approach profiles, they have not typically adopted stabilised
approach procedures for VFR operations. HeliOffshore® has published guidance on the
adoption of stabilised approach procedures and criteria*! stating:

‘Establishment of energy state criteria as part of an Approach Management
policy, is considered an essential element and should be incorporated in
Operations Manual guidance....’

And:

‘Control of speed in relation to power, collective pitch, and nose pitch attitude
(which affects both speed and perspective) are both fundamental factors for
helicopters.... Helicopters need to be stabilized on approach to ensure they ...
arrive at the Landing Decision Point (LDP) within the correct parameters...’

Footnote

37 ICAO Doc 8168 ‘Procedures for Air Navigation Services, Aircraft Operations Volume Il — Aircraft operating
Procedures’, published 8 November 2018.

%  The EASA defines an LDP as the ‘the point used in determining landing performance from which, an engine
failure having been recognised at this point, the landing may be safely continued, or a balked landing
initiated’.

3% The EASA defines DPBL as ‘the point within the approach and landing phase, after which the helicopter’s
ability to continue the flight safely, with the critical engine inoperative, is not assured and a forced landing
may be required’.

40 HeliOffshore is an industry body, with a global membership, for helicopter operators delivering passenger
transport operations in the offshore oil and gas sector focused on delivering safety to the industry through
collaboration.

41 HeliOffshore, ‘Flight Path Management (FPM) Recommended Practice for Oil and Gas Passenger Transport
Operations’, September 2020. Available at www.helioffshore.org [accessed March 2021].
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Also:

‘Approaches should ideally be stabilized by ...500 ft above landing elevation in
VvMC...’

The document suggested the criteria that should be met on reaching a pre-defined stabilised
approach gate as:

‘(a) The aircraft is on the correct flight path

(b) Only small changes in heading, track and power are required to maintain
the correct flight path

(c) All briefings and checklists have been completed, except for the final landing
check

(d) The aircraft is in the correct landing configuration

(e) The sustained rate of descent is less than 700 fpom upon arrival at the
stabilised approach gate.

Anytime the approach becomes ‘unstabilized’ (out of compliance with the
above guidelines) a go-around/missed approach should be executed unless
the operator has established a limited number of deviation protocols that can be
safely used to return to the stabilized approach.’

HeliOffshore recognised the challenge of providing standardised criteria for onshore
approaches owing to the variability of approach types and variety of helicopter types.
However, it stated that applying energy state monitoring criteria and automation principles
‘should aid the safe conduct of all types of onshore approaches’.

The operator of G-LAWX referred to stabilised approaches in its OM. It had adopted
the GL3 approach aid for night approaches and adopted approach profiles for specific
circumstances. It had not defined a stabilised approach policy, procedures or criteria for
VFR approaches.

Helicopter GNSS Point-in-Space operations

GNSS based PinS operations enable helicopters to conduct flight in IMC to or from a PinS
abeam the aerodrome or landing site. The helicopter flies to or from the PinS visually.

CAP 1864 noted:

‘The current IFR situation in the UK for rotorcraft is constrained to using
procedures that have been designed for fixed-wing aircraft, and in general;
heliports are not well equipped in terms of ground navigational aids....In
recognition of the needs of onshore helicopter IFR operations the use of Point
in Space (PinS) approaches and departures to an initial departure fix (IDF) is
therefore required.....The introduction of PBN and PinS Approaches with the
relevant laid down training requirements and strict adherence to the weather
minima associated would alleviate some of the issues.’
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EASA NPA 2019-09 stated:

‘There are real safety benefits in providing helicopter operators with an option to
fly some missions under IFR. IFR also has operational benefits as it increases
the reliability of the service.’

However:

‘the implementation of IFR with helicopters has been difficult due to a number
of regulatory obstacles.’

Consequently, with the aim ‘to identify and address any regulatory issues that put IFR with
helicopters at a disadvantage compared to VFR, considering that IFR remains the safer
option’, it established the following specific objective for the NPA:

‘Specific objective 1: Enable onshore IFR operations with helicopters and make
best use of helicopter point-in-space (PinS) approaches, departures, and low-
level routes.’

Trials of PBN procedures for HEMS operations indicated they improved safety, especially in
bad weather and at night, increasing situational awareness without significantly increasing
workload.*?

Eurocontrol published a safety case for the use of PinS approaches*®, the safety benefits
of which included:

e ‘The instrument segment of the PinS approach is designed to prevent loss
of separation with terrain/obstacle.

e The visual segment of the PinS “proceed visually” procedure is protected
by specific obstacle protection and identification surfaces and relevant
obstacles are published on charts.

e The compatibility between the descent gradient and the helicopter speed/
autopilot capabilities is considered during the design of the procedure.
MAPt location and approach visual segments are designed to facilitate
acquisition, deceleration and landing.

e There is no risk of inadvertent entry into IMC for the instrument phase of
the approach, which is an important cause of CFIT accidents for certain
helicopter operations in VFR. The risk of entry into IMC is still applicable for
the visual phase of the approach but with a shorter exposure time.

e The use of remote QNH could impact the CFIT risk and would have to be
mitigated.’

Footnote

42 The SESAR JU, September 2016, ‘PBN Rotorcraft Operations under Demonstration’, Available at https://
ec.europa.eu/transport/sites/transport/files/poster_proud_final_AO_print.pdf [accessed March 2021].

4 Eurocontrol, ‘Helicopter Point in Space operations in controlled and uncontrolled airspace; Generic Safety
Case’, Edition 1.4, 2 October 2019, available at https://www.eurocontrol.int/sites/default/files/2019-12/pins-
apr-and-dep-safety_case-18122019.pdf [accessed March 2021].
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Controlled flight into terrain

CAP 1864 highlighted that deteriorating weather and loss of situational awareness are
factors that contribute to CFIT.

It identified HTAWS as a possible mitigation to the threat of a CFIT, stating, ‘operators
should consider the fitment of these systems to their aircraft.’

Operator’s flight procedures

The operator’s OM outlined the following procedures concerning terrain proximity awareness
and CFIT:

‘8.3.4 Audio Voice Alerting Device

In the event that undue proximity to the surface is detected by any member of
the flight crew, or by the AVAD, it is to be verbally acknowledged by the crew
not only for the purposes of their own communication, but also the CVFDR, if
fitted. The handling pilot shall ensure that corrective action is initiated promptly,
to establish safe flight conditions.

8.3.5 Procedures for Avoiding Controlled Flight into Terrain

Company aircratft fitted with Ground Proximity Warning System (GPWS)/Terrain
Avoidance Warning System (TAWS), should have the unit switched on and
armed for all stages of flight. If an alarm is raised and found to be accurate, (by
cross checking with such devices as the Rad Alt) then a climb to a safe height
above the ground should be made. If the pilot is in sight of the ground, they can
assess what the appropriate avoiding action, (if any) should be but if not in sight
with the surface, an immediate climb to MSA should be initiated.’

It contained the following table of radalt settings:

Flight Phase PM PF
Take off 200 200
En route VFR 500 500
Finals VFR L DP
Approach

Information on the pilots’ EFB indicated that the radalt alert value should be set to 300 ft for
approaches using the GL3.

Nuisance alerts

The commander observed that some pilots, when operating onshore, choose not to switch
on the HTAWS, set lower alert heights, or use reduced protection modes to decrease the
frequency of what they might perceive as ‘nuisance’ alerts. He observed that a tendency
to consider alerts as a ‘nuisance’ could, in some cases, lead to a culture of ignoring them.
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Previous occurrences

Aerospatiale AS355F1 Twin Squirrel, G-CFLT#

This accident occurred in 1996 as a result of loss of control in flight following disorientation
of the pilot while flying VFR at night. In response to three Safety Recommendations, the
CAA stated:

‘It is important for industry to recognise that, in regulating night visual contact
flights, the Authority only provides a regulatory framework within which safe
operations are possible. Individual operators have a responsibility not to
despatch such flights in circumstances which might lead to safety margins
being eroded. To some extent the responsibility can be discharged through
operations manual requirements but, additionally, all operators must manage
their operations actively and responsibly. For this type of flight, the regulations
encompass a broad range of aircraft equipment fit; pilot experience, competency
and recency; and visual cueing availability ranging from better than that available
in daytime VMC flight in poor conditions to a complete absence of such cues.
It is therefore incumbent on operators to despatch flights only in circumstances
which safely match their operating capabilities and the prevailing conditions’

Agusta A109E, G-CRST#

The helicopter collided with a crane while flying over central London in conditions of reduced
meteorological visibility.

On decision making, the report noted:

‘...pilots will often be subject to pressures — real or perceived — to complete a
task. These pressures might lead pilots to continue with flights in circumstances
where otherwise they would not...’

On pre-flight planning and risk assessment, the report stated:

‘The changes to FAR Part 135 introduced by the FAA, although applicable to
HEMS operations, may also contain beneficial safety improvements with respect
to UK commercial helicopter operations. In particular, the proposals relating to
pre-flight risk assessment and VFR flight planning are worthy of consideration
in relation to: the decision to accept a flight; continued operation in adverse
weather conditions; low level flight in the vicinity of terrain or obstacles; and
short notice or en route changes to flight objectives and planning.’

Footnote

4 Report No: 4/1997. Report on the accident to Aerospatiale AS355F 1 Twin Squirrel, G-CFLT, near Middlewich,
Cheshire on 22 October 1996 (https://www.gov.uk/aaib-reports/4-1997-aerospatiale-as355f1-twin-squirrel-
g-cflt-22-october-1996) [accessed June 2021].

4 Reporton the accident to Agusta A109E, G-CRST near Vauxhall Bridge, Central London 16 January 2013 EW/
C2013/01/02 (https://www.gov.uk/aaib-reports/aar-3-2014-g-crst-16-january-2013) [accessedJune 2021].
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The AAIB made the following Safety Recommendation:

Safety Recommendation 2014-031

It is recommended that the Civil Aviation Authority review Federal Aviation
Regulations Part 135 Rules 135.615, VFR Flight Planning, and 135.617,
Pre-flight Risk Analysis, to assess whether their implementation would provide
safety benefits for those helicopter operations within the UK for which it is the
regulatory authority.

In response, the UK CAA stated:

‘The CAA accepts this Recommendation and has reviewed Federal Aviation
Regulations (FAR) Part 135 Rules 135.615, VFR Flight Planning, and
135.617, Pre-flight Risk Analysis, to assess whether their implementation
would provide safety benefits for those helicopter operations within the UK for
which it is the regulatory authority. In consultation with EASA, the CAA has
determined that the elements of the new FARs are broadly covered within the
current and future UK and European regulation sets under the requirements
for Public Transport and Commercial Air Transport operators to ensure that
their operating procedures for planning and executing flights are properly
documented in operations manuals and for aircraft commanders to ensure
that flights are conducted safely. However, the CAA intends to issue a Safety
Notice (SN) to operators by the end of November 2014 reminding them of
their responsibilities and highlighting elements of the FARs as appropriate.
Additionally, the SN will provide an introduction and link to the European
Helicopter Safety Team (EHEST) developed ‘Pre-departure Risk Assessment
Check List’ encouraging operators to consider adopting and adapting this tool
for their use.’

Sikorsky S76C, G-WIWI4¢

The helicopter descended below MSA on a visual approach to a private LS.
Regarding aural alerts, the AAIB investigation report stated:

‘Both pilots recalled hearing the ‘TAIL TOO LOW’ warning, issued slightly more
than 20 seconds after the 'WARNING TERRAIN.” The earlier audible alerts
may have also been announced, but not ‘heard’ by the pilots, because of
inattentional deafness*’ or the effects of overload on the pilots’ capacity to
process auditory cues.’

Footnote

4 Sikorsky S-76C, G-WIWI, EW/C2012/05/05, Peasmarsh, East Sussex 3 May 2012 at 2155 hrs (https://www.
gov.uk/aaib-reports/aaib-investigation-to-sikorsky-s-76c-g-wiwi) [accessed June 2021).
47 Inattentional deafness is the failure to perceive auditory stimuli under high visual perceptual load.
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On intervention by the co-pilot, the report noted:

‘When interviewed by the AAIB, the co-pilot recalled informing the commander
of his concerns that the helicopter was below the safety altitude without
sufficient visual references. However, the co-pilot believed that, rather
than pressing this point, his better option was to support the commander
as effectively as he could, even though he believed that the commander’s
actions were flawed.’

AgustaWestland AW139, G-LBAL2

This accident involved a helicopter that departed in fog from a private LS. Evidence
suggested that the pilots were subject to a somatogravic illusion during the departure.

On decision making, the report commented:

‘Discussion with industry participants during the investigation of the accident
involving G-LBAL indicates that increased regulation is not a complete
solution if these pressures cause pilots to operate a flight in violation of the
regulations, and that mitigating the pressures themselves is necessary to
improve safety.’

It continued,

‘These pressures remain when an aircraft is operated privately, but the
private operation is also less comprehensively regulated. In particular, in the
absence of minimum visibility requirements for operations at private sites,
pilots of helicopters operating privately have no absolute criteria to support a
decision whether or not to depart. A combination of appropriate regulation,
and techniques for mitigating these pressures, may be required to improve the
safety of non-commercial complex helicopter operations.’

On automatic flight systems, it noted:

‘Flight in degraded visual conditions places additional demands on pilots.
The appropriate use of autopilot functions can assist in minimising workload
and allowing maximum attention to be devoted to monitoring the aircraft’s
attitude and path and other parameters such as speed and groundspeed.
Greater reliance on the automatic flight capabilities of the helicopter might
have prevented the development of the abnormal pitch attitudes during the
departure.’

Footnote

48 Agusta Westland AW139, G-LBAL, EW/C2014/03/02, near Gilingham Hall, Norfolk 13 March 2014 at
1926 hrs (https://www.gov.uk/aaib-reports/aaib-investigation-to-agusta-westland-aw139-g-lbal) [accessed
June 2021].
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Sikorsky S-76B, N72EX Calabasas, California®

The NTSB investigation determined that N72EX entered a rapid descending left turn into
terrain owing to spatial disorientation following entry into IMC which resulted in fatalities and
the helicopter being destroyed.

The NTSB found:

‘The pilot’s decision to continue the flight into deteriorating weather conditions
was likely influenced by his self-induced pressure to fulfil[sic] the client’s travel
needs, his lack of an alternative plan, and his plan continuation bias, which
strengthened as the flight neared the destination.’

On managing self-induced pressure, the NTSB commented:

‘Perhaps a better way to look at it is that professional pilots aren’t paid to fly
- they are paid to say no when conditions warrant. If paid pilots and those
who aren’t paid to fly look at it that way, perhaps we will have fewer crashes

3y

attributed to “get-home-itis”.

On automation the NTSB noted:

‘Autopilots can usually fly an aircraft more precisely than a human pilot and, as
it could have helped in this situation, autopilots are not susceptible to spatial
disorientation.’

On Helicopter FDM (HFDM), the NTSB found:

‘A flight data monitoring program, which can enable an operator to identify
and mitigate factors that may influence deviations from established norms and
procedures, can be particularly beneficial for operators like [the operator]. that
conduct single-pilot operations and have little opportunity to directly observe
their pilots in the operational environment.’

On probable cause it found:

The National Transportation Safety Board determines that the probable cause
of this accident was the pilot’s decision to continue flight under visual flight
rules into instrument meteorological conditions, which resulted in the pilot’s
spatial disorientation and loss of control. Contributing to the accident was the
pilot’s likely self-induced pressure and the pilot’s plan continuation bias’, which
adversely affected his decision-making, and [the operator’s] inadequate review
and oversight of its safety management processes.’

Footnote

4 NTSB, ‘Rapid Descent into Terrain Island Express Helicopters Inc. Sikorsky S-76B, N72EX, Calabasas,
California, January 26, 2020’. Available at https://www.ntsb.gov/investigations/AccidentReports/Reports/
AAR2101.pdf, [accessed March 2021]
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Analysis
Overview

The investigation found that the crew were properly licenced to conduct the flight and trained
according to existing regulations. The helicopter was serviceable and equipped to operate
under VFR or IFR in the prevailing conditions.

Meteorological information available to the crew was sufficiently accurate to indicate that
it would be necessary to conduct parts of the flight at the base of cloud in order to maintain
the required separation from terrain or obstacles throughout the flight, and that a diversion
was a significant possibility. In the event, the helicopter descended to within 400 ft of
the M40/M42 motorway junction and flew to within 28 ft of rising terrain close to a house.
Throughout the final stages of the first approach, during the emergency climb, and the
second approach, the helicopter was significantly unstable.

The commander was familiar with the LS and surrounding area. This probably influenced
the level of planning and threat assessment carried out before departure. Whereas
Wellesbourne was identified as an alternative aerodrome in principle, there did not appear
to be a clear plan for diverting there or returning to Birmingham in the event it was not
possible to maintain VMC to the LS.

The decision to attempt to reach the LS in the prevailing conditions, the absence of a
clear alternative plan, and the urgency apparent in discussions before leaving Birmingham,
indicate that the crew felt under pressure to conduct the flight, but may not have recognised
this pressure or the effect it had on their decisions. It is likely this was aggravated by the
combination of operational and client-facing roles fulfilled by the commander, increasing his
desire to achieve the operator’s commercial objectives and diminishing his ability to make
safety-focused decisions in the marginal weather conditions.

It is likely that the seniority and perceived experience of the commander, and the structure
of the organisation, contributed to a lack of challenge. Whereas the operator had stated in
its OM that it would support the decision of a pilot not to fly, there was no formal process for
actively challenging a decision to fly.

The conduct of the flight once airborne, particularly the commander’s reactions to
interventions by the co-pilot, indicates a strong focus on reaching the LS, effectively
excluding any other consideration. This aspect of the serious incident is similar to the
reported circumstances of the occurrence involving G-WIWI, in which the co-pilot believed
that ‘rather than pressing [his] point, his better option was to support the commander as
effectively as he could, even though he believed that the commander’s actions were
flawed.’

The unstable flight path approaching the LS reveals the challenge of operating in a DVE
and therefore the importance of:

e Avoiding these circumstances in the first place.
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e |dentifying and actively managing the threats arising from degraded visual
environments.

e The use of automation to deliver platform stability.

e Training to transition safely to flight with reference to instruments.

Whether because of this focus on reaching the destination, or because of a misunderstanding
of the requirements for flight under VFR, the helicopter flew within 500 ft of a structure
before the LS was identified visually, and potentially within 500 ft of persons and vehicles,
both there and earlier when crossing the M40/M42 junction.

The circumstances of this serious incident are similar in several significant respects to those
of previous serious incidents and fatal accidents, but safety action taken and guidance
published after those previous events did not prevent recurrence. Regulatory safety action
assumes that those being regulated are motivated to operate safely, but this serious incident
and those other occurrences show that the desire to reach the intended destination can
overwhelm the desire to be safe.

Regarding previous occurrences the CAA observed that ‘all operators must manage their
operations actively and responsibly’; and ‘a combination of appropriate regulation, and
techniques for mitigating these pressures, may be required’. This indicates that individuals
need to consider their own actions, in the context of their own environments, to address the
shortcomings this investigation reveals.

Use of automation

The helicopter’s AFCS was serviceable. The commander flew the helicopter manually
throughout, effectively using ‘Level 3’ automation as defined in the operator’s OM, which it
stated should not be used when the cloud base was below 1,000 ft or when using the GL3.

The commander stated that his choice to fly manually was shaped by his experience that
the S92 automation could be challenging to manipulate in the VFR environment, and his
concern to avoid skill fade. A decision to fly manually was not consistent with the OM
but, whilst CAP 737 states that the science on manual skill degradation is inconclusive, is
supported by the guidance in the EHEST leaflet, which states:

‘the appropriate level is usually the one the pilot feels comfortable with for the
task or prevailing conditions, depending upon his/her own knowledge and
experience of the systems...".

The leaflet also noted that, ‘Automation permits the benefit of AFCS protection improving
error management by the crew’.

This indicates that where there is a preference to fly manually, additional training may be
helpful in demonstrating the benefits of automation and in giving confidence in its use.

© Crown copyright 2021 56 All times are UTC



AAIB Bulletin: 8/2021 G-LAWX AAIB-26196

The EHEST leaflet also stated that:

‘During line operations, upper modes should be engaged throughout the flight,
especially in marginal weather conditions or when operating into an unfamiliar
site or with passengers on board.’

This indicates that manual flying should be considered as a reversionary mode, rather than
the primary mode of flying a helicopter equipped with 4-axis AFCS, especially in marginal
conditions.

The use of automation would have provided greater platform stability, and the process of
automation management would have required that the actions and flight path choices by
the PF be deliberate, shared with, and monitored by the other pilot. It is likely the explicit
communication required by this process would have better supported the crew to identify
and manage threats during the flight.

Loss of visual references / inadvertent entry into IMC

The emergency climb was unstable and did notimmediately achieve safe terrain or obstacle
separation. The deviation calls by the PM during the emergency climb assisted the PF to
prevent an increasing loss of control and eventually achieve a safe climb.

Neither pilot had been trained for such a manoeuvre. Training for LOVR or IIMC following
a continued takeoff or missed approach does not directly address the challenges of an
emergency climb at low or zero speed. Executing such a manoeuvre requires the PF to
switch rapidly from visual to instrument flight at a time of elevated stress and workload,
when the risk of disorientation is increased. On the S92, the initial stages must be flown
manually because of limits on the engagement of automation and the use of the go-around
function.

CAP 1864 stated that:

‘If crews enter the DVE unintentionally they must be equipped to recover to a
safe flight condition.’

Recommendation 5 of CAP 1864 stated:

‘It is recommended that operators create an Unusual Attitude training
programme in line with the current Upset Prevention and Recovery Training
(UPRT) as listed under Part ORO, ORO.FC. 220 & 230. The CAA will maintain
oversight for the UPRT training within the current oversight program.’

The CAAinformed the AAIB that, in assessing how operators address this recommendation,
it will look for evidence of recurrent training for inadvertent entry into IMC and loss of
visual references at low airspeed.
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Observing the Rules of the Air when landing

Aircraft may descend below the minima specified in the Standardised European Rules
of the Air (or the equivalent UK rules) when landing at an aerodrome. The part of the
flight considered to constitute the landing is not defined. There is no alleviation from the
requirement to remain in VMC when flying under visual flight rules. During this serious
incident, descending below 500 ft (potentially within 500 ft of any person, vessel, vehicle
or structure) at around 1737 hrs demonstrated either an intention to begin the landing,
a willingness to breach the Rules of the Air, or a misunderstanding of those rules. The
consequence of this decision to fly at an altitude of less than 500 ft agl, below the elevation
of the LS towards high ground, was that the helicopter was in an undesired state.

The pilots had configured the aircraft for landing, were attempting to establish the helicopter
on the final approach track and the flight path was unstable. The pilots had not positively
identified the LS, and the UA survey of the flightpath indicated it would not have been
possible to see the LS from the heights flown as the helicopter approached.

The CAA noted that whilst the Rules of the Air are intended to allow operational flexibility
within compliance, ‘this concept of minimum compliance exposes crews to uncontrolled
task-focused decision making’.

Pilots planning to use the landing exception to descend below the relevant minimum height
before reaching the destination increase their risk of operating in circumstances that are not
suitable for visual flight.

The evidence of this serious incident, and the other occurrences to which CAP 1864 refers,
indicates that the effect of the regulations when landing is not well understood, and may be
causing pilots to act unsafely. Accordingly, the following Safety Recommendation is made:

Safety Recommendation 2021-025

It is recommended that the Civil Aviation Authority publish guidance on the
meaning and intention of the phase of flight alleviations in UK SERA where
detailed as “except for take-off and landing” to better enable pilots to plan and
act on minimum height requirements for safe operations.

Off-aerodrome landings

Stabilised approaches

There is no regulatory requirement for helicopter operators to establish stabilised approach
criteria for visual approaches, but CAP 1864 states that stabilised approach procedures can
be highly beneficial, especially at night.

An LDP or DPBL allows for a flexible flightpath on the approach to a ‘gate’ at a point in
space close to touchdown and establishes the performance margins for landing; the use of
approach aids or appropriately defined approach profiles provides a defined approach path.
Neither ensure a stable approach. Applying stabilised approach criteria promotes stability
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and predictability before reaching the 'gate’ and provide the basis on which deviations from
the intended flightpath and energy state can be detected and resolved promptly, thereby
preventing an undesired aircraft state.

During this serious incident, both approaches exhibited such variations in flightpath that they
could not be considered stable. The crew appeared not to recognise that the helicopter was
in an undesired state until after it had passed within 28 ft of the ground. It is likely the pilots
would have been more aware of the unstable flight path had they trained for and followed
an established stabilised approach procedure.

Recommendation 3 of CAP 1864 is intended to address the training aspect.

The operator had not defined stabilised approach criteria in its OM. Therefore, the following
Safety Recommendation is made:

Safety Recommendation 2021-026

It is recommended that Starspeed Ltd specify in its operations manual
stabilised approach criteria for visual approaches, including at off-aerodrome
landing sites.

GL3 approach

The second approach occurred at night, when more stringent VMC criteria applied. The
aftercast provided by the Met Office indicated that that the conditions required to remain
VFR at night were likely not to have existed.

The operator had introduced the GL3 approach aid as part of its measures to manage the
risks of off-aerodrome landings at night. However, it was only intended for use in VMC. At
the time of this approach, it was night and the conditions did not allow for flight under VFR.

The operator has amended its standard operating procedure for the use of a GL3 approach
aid to emphasise that it is to be used only in VMC.

Helicopter GNSS Point-in-Space operations

The existence of a PinS approach to the LS would have afforded the pilots a more robust
alterative means to make an approach in the marginal conditions that were experienced.
CAP 1864 identified that PinS approaches provide the opportunity to meet the needs of
onshore helicopter IFR operations but did not propose any action to address the current
lack of them. Accordingly, the following Safety Recommendation is made:

Safety Recommendation 2021-027

It is recommended that the Civil Aviation Authority encourage the development
and deployment of Point-in-Space operations at landing sites.
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Degraded visual environment

The serious incident occurred shortly before night in conditions of reduced visibility, low
cloud and declining light levels. The unstable flightpath of the helicopter indicates that flying
manually in these conditions was challenging.

The hazards of operation in degraded visual conditions are considered in CAA
Paper 2007/03 — ‘Helicopter Flight in Degraded Visual Conditions’, AIC Pink 137/2019,
‘Helicopter flight in degraded visual conditions’, CAP 1145 and CAP 1864.

CAA Safety Notice SN-2019/007 — ‘Helicopter Operations Flight Planning and Safe
Flight Execution’ focusses on flights intended to be conducted under VFR. Safety Notice
SN-2019/008 — ‘Helicopter Operations - Guidance on Aerodrome Operating Minima
for IFR Departures’ focusses on IFR operations. Both include further consideration of
degraded visual conditions, and particularly the hazards of inadvertent entry into IMC.

CAP 1864 identified eight accidents where flight in poor weather or visibility was a major
factor. Recommendation 15 of CAP 1864 stated:

‘It is recommended that operators review the VFR minima in their operating
procedures in the context of their operations and the flight characteristics
(e.g. handling qualities) of their aircraft and adopt and apply higher minima
where appropriate.’

This addresses the specific issue of operational minima. However, while the documents
listed above describe the broader hazards of operating in degraded visual conditions, they
do not offer guidance for managing them. Therefore, the following Safety Recommendation
is made:

Safety Recommendation 2021-028

It is recommended that the Civil Aviation Authority revise its guidance on
helicopter flight in degraded visual conditions to include further information on
managing the associated risks.

Use of electronic aids

The helicopter’s navigation system was equipped to display the position of the helicopter
relative to the LS, but it is likely the pilots’ focus on maintaining visual references diminished
the assistance the system might have provided.

Altitude alerting

The radalt alert value (400 ft) set after departure was 100 ft below the minimum height for
flight under VFR in daylight, in circumstances where it would not be possible to maintain the
required separation from any person vehicle or structure.
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The radalt “ALTITUDE” alerts that sounded while the helicopter crossed the motorway
presented an opportunity for the crew to determine that the cloud base above the LS might
have been inadequate.

The radalt “ALTITUDE” alerts next sounded as the helicopter descended towards the LS and
the pilots were in the process of carrying out their landing checks (but before the radalt alert
value was set for landing). Consequently, though acknowledged, they occurred at a point
when the pilots might have treated them as ‘nuisance’ alerts.

The pilots did not acknowledge or react to the radalt alert as the helicopter approached the
hill (over rapidly rising ground), and it is possible that neither perceived it. This is consistent
with inattentional deafness in circumstances similar to those reported in the case of G-WIWI,
arising from the high workload of visually maintaining sight of the ground and identifying the
LS. Itis also possible the alert was masked by cockpit communication between the pilots
that occurred at the same time.

The radalt alert value was not reset following the emergency climb, which indicates that the
pilots did not complete the go-around checks.

The S92 involved in this occurrence was fitted with a system to alert the pilots when the
helicopter descended below a selected minimum barometric altitude. Not all helicopters
are fitted with this system. No barometric altitude alerts were recorded during the flight,
indicating that the barometric alert value was set above or below all the altitudes flown.
There was no SOP for the value which should be set when operating under VFR.

Setting alerts at pre-determined en route and approach minima for visual flight provides
an additional barrier to inadvertent descent below those minima. Therefore, the following
Safety Recommendation is made:

Safety Recommendation 2021-029

It is recommended that Starspeed Ltd describe in its operations manual for the
Sikorsky S92 helicopter the criteria for setting barometric altitude alert values
at each stage of a flight.

The HTAWS provided cautions and warnings as designed, and the investigation did not
reveal shortcomings in the HTAWS fitted to the helicopter that would have affected the
outcome. The AAIB has reported previously on developments in this field, and the EASA
has stated its intention to develop HTAWS as a mitigation for CFIT.

Perceived ‘nuisance’ alerts

During the investigation the commander indicated that pilots considered some altitude and
terrain alerts a nuisance, creating a distraction and providing no benefit. It is likely this
perception influenced the setting of alert values that were not consistent with available
SOPs or appropriate for the phase of flight, and to the lack of an effective response to the
alerts that were generated.
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Operators can address this situation by specifying the alert settings appropriate to each
phase of flight and the pilot response required. Every alert requires a response involving
identification and resolution of the threat. No alert should be considered a nuisance.

Threat and error management and decision making.

The hazardous attitudes, behavioural traps and biases identified in this report are among the
factors that may have adversely affected the decisions of the pilots, despite their training,
experience and operating multi-crew.

In this case, these included:

e pressure, self-imposed or otherwise, to complete the mission;
e the wish to avoid disappointing a client (loss aversion);

e a tendency to interpret meteorological information in a way that confirmed
the flight’s viability (continuation bias);

e overconfidence in the ability to conduct the flight in the prevailing conditions,
including when flying manually;

e a perception that a flight in daytime on a familiar route was routine
(complacency); and,

e when the expectations for the flight were not shared by both pilots, a feeling
that intervention would not be effective (resignation).

Material published by the CAA, EHEST and others indicates that a formal process of threat
and error management can provide an effective defence. It is asserted that:

‘crews that develop contingency management plans, such as proactively
discussing strategies for anticipated threats, have fewer mismanaged threats’,

and:

‘crews that exhibit strong leadership, inquiry, and workload and automation
management have fewer mismanaged errors and undesired aircraft states’

CAP 1864 indicates that effective TEM begins at the organisational level, stating:

‘The company operations manual must fully reflect its operational needs and
define not just what is required of the crew at every stage of flight but also define
how it should be achieved in practice.’

Effective communication and intervention

Exchanges recorded on the CVR indicate that although the co-pilot was able, at times, to
call to the PF variations in flight parameters and even occasionally escalate his concerns, he
was not able to effectively and consistently escalate his concerns as he was not supported
by a formal process.
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The co-pilot stated that before the first approach he believed that the conditions would
necessitate a diversion to Wellesbourne, but he did not alert the commander to this
possibility. Following the emergency climb after the unintended descent towards terrain,
and despite prompting the commander to engage the automation flight control system
twice, the co-pilot was not able to challenge the commander’s preference to fly manually,
and was unable to open a discussion about the plan for the remainder of the flight. When
the commander stated his intention to discontinue the approach, the co-pilot did not
challenge the commander on the subsequent flight path, warn that the helicopter was not
in fact performing a go-around, or take control to ensure a safe flightpath.

A formal process for monitoring, escalating concerns and, if necessary, taking control helps
make challenges procedural rather than confrontational. The ‘PACE’ process is used in
aviation, healthcare and other high-consequence operational environments to provide this
formality.

The operator’s external crew resource management training provider covered assertive
communication and intervention using the PACE model, but the operator had not
implemented the process in its OM. This occurrence indicates that the co-pilot had the
greatest difficulty challenging the commander in those areas not covered by a formalised
challenge procedure.

Since the incident the operator has amended the OM to include an SOP on deviation
calls in multi-pilot operations. However, there are other occasions when a crew member
needs to be able to escalate concerns. Therefore, the following Safety Recommendation
is made:

Safety Recommendation 2021-030

It is recommended that Starspeed Ltd specify in its operations manual a formal
process for crew members to monitor, escalate concerns and, if necessary,
take control during a flight.

Potential conflicts of interest

The commander was the operator’s MD and fulfilled a client relationship role. He displayed
a strong desire not to inconvenience the client and this was potentially in tension with his
obligation as the commander to ensure a safe flight. Consciously or otherwise, this may
have biased the interpretation of weather information, and subsequent decision making, in
favour of proceeding to the LS.

CAP 1864 noted that pilots will often be subject to pressures —real or perceived —to complete
a task, and that these pressures might lead pilots to continue with flights in circumstances
where otherwise they would not. It recommended that operators show clear evidence of
operational control as defined in AMC1 ORO.GEN.110 (c), ensuring that there is a clear
tasking process separating the customer and the flight crew. The AAIB investigation of
G-CRST amongst others, and its discussions with the CAA, indicate that this is a significant
area of concern in the onshore helicopter industry requiring prompt safety action.
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Therefore, the following Safety Recommendation is made:

Safety Recommendation 2021-031

It is recommended that the Civil Aviation Authority ensure that operators show
clear evidence within their system for operational control as required by UK
ORO.GEN.110 (c), of how the tasking process separates the customer from
the flight crew.

Helicopter Flight Data Monitoring

The AAIB investigation identified actions contrary to the operator’s existing SOPs,
breaches of the Rules of the Air and unstabilised approaches. EASA Part-ORO AMC1
ORO.AOC.130 specifies how an operator should use FDM to identify these threats and:

"... putin place appropriate procedures for remedial action once an unacceptable
risk, either actually present or predicted by trending, has been identified, and

... confirm the effectiveness of any remedial action by continued monitoring.’

In its report on the accident involving S76 N72EX, the NTSB indicated the benefit such
programmes would provide ‘for operators that ... have little opportunity to directly observe
their pilots in the operational environment.

CAP 1864 highlighted the challenges for onshore operators in achieving this kind of
monitoring, often with smaller fleets and more varied operations than the large fixed-wing
operations for which these programmes were originally envisaged, but stated:

‘There is no doubt that Flight Data Monitoring (FDM) as required by legislation
for larger aeroplanes and offshore helicopters has had an impact in identifying
operations outside the established limits. At present helicopter FDM is not
mandated for onshore operations but should be considered.’

However, the CAA stated that it recognised the challenges of implementing HFDM in the
onshore environment and CAP 1864 does not propose action to achieve it. Therefore, the
following Safety Recommendation is made:

Safety Recommendation 2021-032

It is recommended that the Civil Aviation Authority assess the safety benefits
and feasibility of Helicopter Flight Data Monitoring programmes for onshore
helicopter operators conducting commercial operations or non-commercial
complex operations and publish its findings.

Conclusion

The helicopter flew unintentionally to within 28 ft of rising terrain because the pilots had lost
situational awareness in low visibility approaching night, in conditions that were not suitable
for the flight to be conducted under visual flight rules. The available automatic and terrain
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awareness systems were not employed effectively. The incident could have been avoided
by not conducting the flight, by flying to an alternative aerodrome available en route, or
by diverting either to the departure aerodrome or to the alternative aerodrome as soon as
the flight was no longer able to comply with visual flight rules. The pilots’ ability to make
effective decisions was probably adversely affected by several cognitive biases arising from
the circumstances of the flight and their desire to accomplish the mission.

The helicopter was equipped, and its pilots qualified, to fly under instrument flight rules to
an aerodrome with published instrument approaches. The helicopter was equipped with
a terrain awareness and warning system that functioned correctly and provided warnings
that, if heeded, would have prevented the unintended flight towards terrain.

CAP 1864, the UK Civil Aviation Authority’s review of the onshore helicopter operations
coincidentally published shortly after the occurrence, identifies many of the issues involved
in the event involving G-LAWX. The CAA has stated that it is in the process of implementing
the 27 actions listed in CAP 1864 and is working with the Onshore Helicopter Safety
Leadership Group to address the 25 recommendations it proposes. The AAIB makes the
following eight Safety Recommendations:

Safety Recommendation 2021-025

It is recommended that the Civil Aviation Authority publish guidance on the
meaning and intention of the phase of flight alleviations in UK SERA where
detailed as “except for take-off and landing” to better enable pilots to plan and
act on minimum height requirements for safe operations.

Safety Recommendation 2021-026

It is recommended that Starspeed Ltd specify in its operations manual
stabilised approach criteria for visual approaches, including at off-aerodrome
landing sites.

Safety Recommendation 2021-027

It is recommended that the Civil Aviation Authority encourage the development
and deployment of Point-in-Space operations at landing sites.

Safety Recommendation 2021-028

It is recommended that the Civil Aviation Authority revise its guidance on
helicopter flight in degraded visual conditions to include further information on
managing the associated risks.

Safety Recommendation 2021-029

It is recommended that Starspeed Ltd describe in its operations manual for the
Sikorsky S92 helicopter the criteria for setting barometric altitude alert values
at each stage of a flight.

© Crown copyright 2021 65 All times are UTC



AAIB Bulletin: 8/2021 G-LAWX AAIB-26196

Safety Recommendation 2021-030

It is recommended that Starspeed Ltd specify in its operations manual a formal
process for crew members to monitor, escalate concerns and, if necessary,
take control during a flight.

Safety Recommendation 2021-031

It is recommended that the Civil Aviation Authority ensure that operators show
clear evidence within their system for operational control as required by UK
ORO.GEN.110 (c), of how the tasking process separates the customer from
the flight crew.

Safety Recommendation 2021-032

It is recommended that the Civil Aviation Authority assess the safety benefits
and feasibility of Helicopter Flight Data Monitoring programmes for onshore
helicopter operators conducting commercial operations or non-commercial
complex operations and publish its findings.

Safety actions

The operator informed the AAIB that it has:

e conducted a training day focussing on the occurrence;

e gained approval from the client to install cloud base and visibility monitoring
equipment at the LS;

e transferred the role of Safety Manager from the commander to the
Compliance Manager and has begun the process of delegating
responsibilities for the SMS from the Accountable Manager to the
Compliance Manager;

e added the following note to the front page of the GL3 procedure on the EFB:

‘Note: The GL3 is NOT an aid for poor or marginal visual conditions. To be
used as Visual Approach Aid in VMC ONLY.’;

e included “Inadvertent IMC at Low Level / Low IAS” as an additional training
requirement to be delivered during simulator training;

e issued a Flying Staff Instruction (FSI) updating the OM Part A Section to
address operations in marginal weather conditions. The FSI covered the
following areas:

- Definition of ‘marginal conditions’ by day and night
- Departure at night in VMC

- Airspeeds to be flown
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- Indicated airspeeds to be flown

- Assessment of cloud base at off airfield landing sites

- Light levels and time of year

- Planning and briefing of approach and departure routes
- Use of the GL3

- The requirement for an alternate plan

- Operational control and supervision of the go/no go decision in marginal
conditions

- Operational control and supervision of management post holders when
flying;

e revised the OM Parts A, B and D and included an SOP on deviation calls in
multi-pilot operations.

The operator stated that it intends to:

e develop pilot intervention training;

e explore the feasibility to install Cloud Base and visibility equipment at other
landing sites.

Published: 17 June 2021.
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