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About the Transport Accident Investigation Commission

The Transport Accident Investigation Commission (Commission) is a standing commission of
inquiry and an independent Crown entity responsible for inquiring into maritime, aviation and
rail accidents and incidents for New Zealand, and co-ordinating and co-operating with other
accident investigation organisations overseas.

The principal purpose of its inquiries is to determine the circumstances and causes of
occurrences with a view to avoiding similar occurrences in the future. It is not the
Commission’s purpose to ascribe blame to any person or agency or to pursue (or to assist an
agency to pursue) criminal, civil or regulatory action against a person or agency. However, the
Commission will not refrain from fully reporting on the circumstances and factors contributing
to an accident because fault or liability may be inferred from the findings.



Figure 1: MBB BK117 A-3 helicopter, ZK-1ED
(credit: Precision Helicopters Limited)
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Porirua Harbour,
Pauatahanui Arm
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Figure 2: Location of accident
(credit: mapsof.net)
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Executive summary

1.1.

1.2.

1.3.

14.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.12.

On Tuesday 2 May 2017, a BK117 A-3 helicopter was being used to transport three 11-
metre long hardwood power poles from a staging area on one side of the Pauatahanui
Arm of Porirua Harbour and place them in holes that had been prepared near the
shoreline on the other side of the Arm.

The first pole had been connected by a sling to the cargo hook beneath the helicopter.
The helicopter lifted the pole from the staging area and was flying across the water when
the pilot began to lose control of the helicopter. The pilot made an emergency ditching
into shallow water.

The pilot escaped from the partially submerged helicopter with minor injuries. The
helicopter was substantially damaged.

The Transport Accident Investigation Commission (Commission) found no mechanical
issues with the helicopter that would have likely contributed to the accident.

The Commission found that control of the helicopter was lost likely due to a
phenomenon known as unanticipated right yaw. The Commission also found that
operational pressure likely combined with other stressors to increase the risk of the pilot
becoming distracted.

The pilot did not undergo post-incident drug and alcohol testing as per the operator’s
drug and alcohol policy, but the pilot did undergo a Police breath alcohol screening test
immediately after the accident.

There was no evidence to suggest that the pilot’s previously diagnosed medical
condition or the medication prescribed was a factor in this accident. However, non-
disclosure of the medical condition and prescribed medication to the Civil Aviation
Authority was a serious concern for the Commission.

The Commission found several significant anomalies in the maintenance records for the
helicopter, which had been left unresolved at the time the Civil Aviation Authority issued
it with a certificate of airworthiness’.

The helicopter had not undergone all the inspections and verification-of-maintenance
tasks required before the Civil Aviation Authority issued the certificate of airworthiness.

During the inquiry it was discovered that other aircraft owned and operated by the same
company that imported the helicopter into New Zealand also had significant anomalies
in their maintenance records.

. In its interim report on the accident, the Commission raised with the Civil Aviation

Authority that the number and nature of maintenance anomalies involving aircraft

operated by Helipro were a safety issue. The concern was that there could be historical
or latent maintenance issues with some of Helipro's other aircraft that had been on-sold
and were then being operated on the New Zealand register by various other companies.

The Civil Aviation Authority immediately issued a Continuing Airworthiness Notice to
address that safety issue. It was subsequently withdrawn after no reports were received.

T A certificate (also called ‘airworthiness certificate’) issued by the regulator declaring that the aircraft
meets the airworthiness requirements.
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1.13. In this report the Commission has identified a further safety issue, whereby the Civil
Aviation Authority’s process for entering second-hand imported aircraft into the New
Zealand regulatory system was not clearly defined; was not clearly understood by some
staff; and did not have the checks in place to ensure it was followed.

1.14. The Civil Aviation Authority subsequently arranged an independent review of the process
for issuing a certificate of airworthiness, including the conformity inspection process for
second-hand aircraft. However, the Commission believes further action needs to be
taken. As a result, the Commission has made one recommendation to the Civil Aviation
Authority to address that issue.

1.15. Key lessons arising from the inquiry include:

e pilots can experience distraction during all phases of flight. Pilots must remain
vigilant to ensure that their performance is not degraded by distraction when
attending to various tasks necessary to the safe operation of an aircraft

e unanticipated yaw is a flight characteristic to which all types of single-rotor helicopter
can be susceptible. Pilots need to remain cognisant of the conditions in which the
phenomenon is likely to occur and the actions required for recovery

e the disclosure of medical conditions and prescribed medication to the Civil Aviation
Authority ensures that their aeromedical significance can be determined. It does not
automatically preclude a pilot from carrying out their duties, but does ensure a pilot
can operate an aircraft safely

e itis essential that all maintenance and inspection tasks are conducted and properly
recorded in accordance with applicable rules.
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2

Factual information

Narrative

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

On 2 May 2017, a Messerschmitt-Bolkow-Blohm GmbH BK117 A-3 helicopter (the
helicopter), was being used to transport three 11-metre long hardwood power poles
from an area of open land (the staging area) near the shore on one side of the
Pauatahanui Arm of Porirua Harbour and place them in holes that had been prepared
near the shoreline on the other side of the Arm (refer to Figure 3).

The weather in the Porirua area at the time of the accident was reported by MetService?
as partly cloudy, with a northerly wind of eight knots (15 kilometres per hour [km/h]),
gusting to 20 knots (37 km/h), and good visibility. The temperature was 13.5° Celsius.
Witnesses in the area described similar conditions.

On the morning of the accident, the pilot arrived at the staging area by road and briefed
staff from the electricity network on the lifting operation. The pilot had previously given
a hand-held portable air-to-ground radio to the electricity network staff at the worksite
across the harbour to communicate with the pilot while placing the poles in the holes.
There was an additional hand-held radio for staff at the staging area to communicate
with the helicopter during the operation.

The pilot prepared the first lift by joining two slings® together to make a 20-metre lifting
line, which was then attached to the first pole lying on the ground. The operator’s chief
pilot was also at the staging area conducting an internal audit of the operation.

Meanwhile another pilot (the staff pilot) was ferrying the helicopter from the operator’s
Wellington base to the staging area.

Following a brief handover of the helicopter from the staff pilot and the removal of the
right-hand door, the pilot took control of the helicopter and lifted into a hover while a
member of the ground crew attached the lifting line to the helicopter’'s cargo hook. The
helicopter then lifted the pole, and global positioning system (GPS) data showed that the
helicopter climbed vertically to approximately 120 feet (37 metres). The helicopter
repositioned, turned and transitioned forward to a speed of about 40 knots (74 km/h),
climbing to 230 feet (71 metres) above the water. It flew in a southwesterly direction
towards the worksite (see Figure 3).

The operator’s chief pilot at the staging area overheard, on the portable radio, the pilot
make a call to the staff at the worksite as the helicopter made the short trip across the
water. The pilot did not get a response. The staff at the worksite stated that they did
not receive the call.

After the short transit across the water, the pilot began to slow the helicopter as it was
nearing the worksite. The pilot later recalled changing radio channels to make contact
with staff at the worksite, when what the pilot described as “a significant medium-
frequency airframe vibration” occurred, which then "amplified with pronounced
oscillation”, followed by a “sudden rotation of the helicopter to the right".

2 New Zealand's sole certificated aviation weather forecast provider:
http://www.metservice.com/national/home.

3 Loops of synthetic webbing material used to lift loads.
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2.9. A witness at the staging area stated they could hear on the radio the pilot attempting to
call staff at the worksite. The witness described seeing the helicopter’s nose pitching up
and the helicopter starting to rotate immediately after the pilot made the call.

2.10. The pilot reported that they abruptly lowered the collective lever®, which had the effect
of slowing the rotation, but caused the helicopter to descend more quickly than the pilot
expected. The pilot then raised the collective lever again, but the helicopter rolled to the
right, pitched nose down and struck the water. The pilot did not recall jettisoning the
load from the helicopter’s hook, although one witness saw the pole fall after the
helicopter started rotating.

2.11. The helicopter struck the water right-side low and suffered substantial damage to the
main rotor blades, engines and engine drive shafts. The fuselage remained relatively
intact.

2.12. The helicopter came to rest on its right side in shallow water. The pilot was seated on
the right side, wearing a three-point seat harness, and had to perform an underwater
evacuation for which they had previously received training. The pilot suffered minor
injuries.

wind —=
direction staging :
area 2

helicopter
accident flight path

site

Google Earth

Figure 3: Google Earth image depicting helicopter flight path and wind direction
(credit: Google Earth, modified by the Commission)

4 The flight control that changes the pitch of the main rotor blades at the same time and by the same
amount (collectively), thereby altering the total lift provided by the main rotor.
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Personnel information

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

The pilot held commercial pilot licences for helicopters and aeroplanes. The pilot’s total
flying experience was approximately 8,300 hours, with approximately 7,000 of those
hours on various helicopter types. The pilot held a Category B flight instructor rating and
a multi-engine instructor rating, for which a renewal check was conducted on 13
December 2016.

The operator’s chief pilot conducted the pilot’s last flight crew competency check on 1
November 2016.

At the time of the accident, the pilot held a current class one medical certificate with an
endorsement for spectacles to be available. On 5 May 2017 (three days after the
accident), the Civil Aviation Authority (CAA) withdrew the certificate. The notice of
withdrawal stated that ‘records at CAA indicate possible medical circumstances that may
jeopardise flight safety’.

The pilot had been prescribed medication to treat a medical condition. The medication
and condition were of aeromedical significance, but neither was disclosed to the CAA,
and according to the pilot, the prescription medication had not been taken. The pilot
had seen a different general practitioner (GP) from their declared GP for this medical
condition.

There was nothing in the pilot's medical records for the five months prior to the accident
to indicate that the pilot had consulted their declared GP. Ministry of Health records for
this period showed there had been no prescriptions dispensed to the pilot since
December 2016.

The operator of the helicopter had a drug and alcohol policy that required a pilot to be
tested after an accident. The pilot underwent a Police alcohol screening test after the
accident, which returned a negative result, but did not undergo a drug test as required
by the company policy. A witness who had been located at the staging area, who knew
the pilot, said that the pilot looked physically tired on the day of the accident.

Organisation information

2.19.

2.20.

2.21.

2.22.

On 26 March 2014, the helicopter was first registered in New Zealand to another
company trading as Helipro.

Helipro Aviation Support Limited (Helipro Maintenance) was a part of the Helipro
business. Helipro Maintenance was a maintenance provider certificated under Civil
Aviation Rules (CAR) Part 145° until July 2014.

Helipro Maintenance staff prepared the helicopter for the CAA airworthiness certificate
inspection in August 2014. The helicopter was then maintained under CAR Part 43
General Maintenance Rules as it was not being used for air transport operations.

The pilot was the chief pilot and a director of Helipro until November 2014. Helipro had
been placed into receivership in October 2014.

> The holder of a CAR Part 145 certificate is authorised by the CAA to perform maintenance in
accordance with the specifications in their exposition and the general maintenance rules in CAR Part 43.
Without the certificate, maintenance could be performed only in accordance with CAR Part 43, which
limited the scope of the maintenance that could be performed.
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2.23.

2.24.

2.25.

2.26.

On 7 November 2014, Precision Helicopters Limited (Precision Helicopters) became the
registered operator of the helicopter. It was being operated under that company’s air
operator certificate at the time of the accident. The helicopter was leased to Heliforce
under a business arrangement whereby Heliforce employed the pilots who flew the
helicopter and arranged the work contracts with clients.

The helicopter was added to the Precision Helicopters ‘operational specification’. The
helicopter was then operated from Wellington Airport, with Precision Helicopters
controlling the maintenance, training and quality systems of the operation.

Precision Helicopters was authorised under CAR Part 119 to perform air operations and
associated activities in accordance with CAR Parts 135 and 133, as detailed in the
operations specification and the organisation’s exposition.

The lifting task on 2 May 2017 was a permitted operation for Precision Helicopters. The
pilot was employed by Heliforce, and held a category A pilot status with the operator.
This meant the pilot could have, and was given, sole charge of the lifting activities.
However, as the operator, Precision Helicopters had responsibility for ensuring it was
conducted in accordance with its policies and procedures.

Aircraft information

2.27.

2.28.

2.29.

2.30.

The BK117 A-3 helicopter is powered by two turbo-shaft engines. Power from the
engines is transmitted to the main rotor transmission through drive shafts with flexible
couplings. Each engine drive shaft is connected to a freewheel clutch within the main
rotor gearbox to enable single engine operation or to facilitate autorotation’. The
helicopter has four glass-fibre-reinforced main rotor blades connected to a titanium rigid
rotor head. The BK117 has an anti-clockwise rotating main rotor when viewed from
above.

The tail rotor comprises two semi-rigid, glass-fibre-reinforced-plastic tail rotor blades
with a central flapping hinge. The tail rotor gearbox is fitted to the top of the vertical fin,
with an intermediate gearbox at the base of the fin. Attached to the horizontal stabiliser,
either side of the vertical fin, are vertical stabilisers®.

The accident helicopter had a ‘yaw stability augmentation system’®, which applied limited
control inputs to the tail rotor through an electro-hydraulic servo. The control switch for
this system is located in the cockpit. The system was normally switched on, as it was in
this case.

The maximum allowable all-up weight for the helicopter was 3,200 kilograms (kg). A
flight manual supplement for the hook assembly specified that the underslung load limit
on the hook assembly was 900 kg, although this was later determined to be erroneous at
the time of the accident and the correct load limit was 1,200 kg.

® The conditions imposed by the Director of the CAA on the air operator certificate, including any
authorisations, limitations and procedures that form part of the certificate.

" A process of producing lift in an unpowered rotor system by inducing an airflow up through the main
rotor blades as the helicopter descends.

8 Designed to provide an aerodynamic force to reduce pilot's pedal input when the helicopter is in
forward flight.

% Intended to smooth out small fluctuations in yaw to reduce a pilot's workload. Airbus Helicopters
stated that it has limited authority and would not be able to counteract an uncommanded yaw.
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2.31. The helicopter was manufactured in Germany in 1985 by Messerschmitt-Bolkow-Blohm
GmbH (later part of Airbus Helicopters). It was imported into New Zealand from the
United States in January 2014, having accrued a total time in service of 11,123 hours.

2.32. A second BK117 helicopter, with serial number 7124 (helicopter B), was imported from
the United States at the same time. Parts from helicopter B were later installed on the
accident helicopter.

2.33. For an aircraft to be eligible for an airworthiness certificate in New Zealand, it must have
a statement of conformity'®. Neither helicopter came into New Zealand with a United
States Federal Aviation Administration (FAA) export certificate of airworthiness™.
Therefore, in order for an airworthiness certificate to be issued, the CAA required an
inspection of the helicopter and its associated documentation by its staff, as well as a
review of airworthiness'® by an ‘authorised person’®in order to be satisfied that the
helicopter conformed to its type certificate’. More information on these aspects is
included in section 4.6 below. On 21 August 2014, the CAA issued the helicopter with an
airworthiness certificate™.

2.34. The helicopter had flown a total of about 11,512 hours at the time of the accident. The
last annual review of airworthiness had been completed on 24 October 2016. The last
scheduled maintenance had been a 50-hour airframe inspection carried out on 18
November 2016.

Wreckage and impact information

2.35. Moderate damage to the right-hand underside of the helicopter (see Figure 4) indicated
that the helicopter had a right bank and level pitch attitude when it struck the water.

9 A statement made by an authorised person that an aeronautical product conforms to its design
specification or type certificate.

" An FAA statement of conformity for the aircraft imported from the United States, declaring that the
aircraft conforms to its type certificate.

12 An inspection of the aircraft and associated maintenance documentation to ensure that the aircraft is
in an airworthy condition.

13 A person who is the holder of a ‘certificate of an inspection authorisation’ issued by the CAA.

4 A document issued by the State of Design to define the design of a product and to certify that the
manufacturer has demonstrated its compliance with regulatory requirements.

1> Helicopter B was not issued with a New Zealand airworthiness certificate.
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2.36.

2.37.

2.38.

2.39.

2.40.
241.

2.42.

Figure 4: Hydrodynamic damage to fuselage

There was a slight twist in the tail boom structure. All four main rotor blades had been
destroyed from striking the water while under power.

The forward left main rotor transmission mount had buckled under compression loading
from the vertical component of the impact forces.

The power output assemblies of both engines were damaged by overload forces applied
during the sudden stoppage of the main rotor.

The tail rotor blades and associated drive train appeared to be undamaged and
remained connected to the main rotor transmission.

The flight control system was undamaged, with no defects evident.

The left side of the vertical fin had failed and separated and the right-hand side was
buckled (see Figure 5).

The vertical fin spar was found to have a diagonal crack extending through it (see Figure
6).
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Figure 5: Failure of vertical fin

Figure 6: Cracked vertical fin spar
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Tests and research

2.43. A licensed aircraft maintenance engineer, rated on the BK117, and a technical adviser
from Airbus helicopters found no defects in the tail rotor assembly or drive train that

could have caused a loss of tail rotor control or that could have contributed to the failure

of the vertical fin structure.

2.44. Other known BK117 accidents were considered. In 1997 a BK-117-B2 struck terrain and

was investigated by the National Transportation Safety Board of the United States
(NTSB). The investigation found that the tail fin had failed due to fatigue. The use of

blind rivets had increased the tail fin structure’s susceptibility to fatigue. In 2006 a fatigue

crack was identified in the vertical fin of a BK-117. The manufacturer subsequently
issued an Alert Service Bulletin to helicopter operators to address the issue.

2.45. Solid rivets were fitted to the accident helicopter, not the hollow rivets that had
contributed to the fatigue-related structural failure in 1997.

2.46. An expert metallurgist engaged by the Commission examined the vertical fin and
determined that the crack in the spar was the result of structural overload during the
forced landing. The Defence Technology Agency (DTA)' also carried out testing. They
visually inspected the vertical fin and then inspected six possible crack initiation sites
using scanning electron microscopy (SEM)'. The results of the DTA inspection were
consistent with the results of the previous expert metallurgist examination. The DTA
concluded:

DTA inspection of the fracture faces of samples ... are consistent with overload
fracture upon impact. There was no evidence of fatigue cracking, brittle fracture
or pre-existing defects.

'® The main provider of research, science and technology support to the New Zealand Defence Force
and the Ministry of Defence.

17 The use of a scanning electron microscope, which is a type of electron microscope that produces
images of a sample by scanning the surface with a focused beam of electrons.
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3

Analysis

Introduction

3.1.

3.2.

During a routine flight to transport a hardwood power pole across the Pauatahanui Arm
of Porirua Harbour, the directional control of the helicopter was lost and the helicopter
subsequently struck the water. This section discusses the reasons for the loss of
directional control and other factors that likely contributed to the accident.

The following analysis also discusses two safety issues; neither was likely to have
contributed to this accident:

e the CAA’s process for entering second-hand imported aircraft into the New Zealand
regulatory system was not clearly defined; was not clearly understood by some staff;
and did not have checks in place to ensure it was followed

e the number and nature of the maintenance anomalies involving the accident
helicopter and the three other helicopters operated by Helipro are an indication that
there could be historical or latent maintenance issues with some of its other aircraft
that have been on-sold and are currently being operated on the New Zealand register
by various other companies.

What happened

3.3.

34.

3.5.

3.6.

Data recovered from the GPS showed that the helicopter lifted off at the staging area
around 1135. While it transited the harbour the GPS recorded a maximum groundspeed
of 38 knots (70 km/h). It also showed that the helicopter was slowing down shortly
before the accident, with the last reliable data point indicating a groundspeed of 35
knots (65 km/h). The helicopter’'s groundspeed likely continued to decrease; however
limitations in how the GPS stored data resulted in it not being saved to the non-volatile
memory'®,

The pilot recalled that around this time a significant medium-frequency airframe
vibration occurred, which amplified with pronounced oscillation, followed by a sudden
rotation of the helicopter to the right. The pilot also recalled applying the appropriate
inputs for a tail rotor failure, which involved lowering the collective lever.

The chief pilot, who was about one kilometre away at the staging area, reported seeing
the helicopter flaring abruptly, “like a quick stop”, then beginning to rotate and hearing a
noise that the chief pilot described as a “crack”. The investigation was unable to
determine the source of this reported noise, but it may have been the underslung load
entering the water.

The recollections of the pilot and chief pilot of a sudden rotation of the helicopter are
consistent with a loss of directional control. A conventional™ helicopter such as a BK117
may lose directional control at low airspeeds for one of two reasons, either a mechanical
or structural failure, or an aerodynamic flight characteristic known as unanticipated right
yaw. Similarly, airframe vibration can result from various mechanical and aerodynamic
sources, including entering low airspeed, or a mechanical or structural failure.

'8 The GPS recorded a final data point that showed a groundspeed of about 12.5 knots (23 km/h), but it
was not considered reliable.
19 Consisting of a single main rotor and anti-torque tail rotor.
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3.7.

In 1995, Advisory Circular 90-95 ‘Unanticipated right yaw in helicopters’ was issued by
the FAA and identified the following:

[unanticipated right yaw] has been identified as a contributing factor in several
helicopter accidents involving loss of control. Flight operations at low altitude
and low airspeed in which the pilot is distracted from the dynamic conditions
affecting control of the helicopter are particularly susceptible to this
phenomena.

Mechanical and structural failures

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

As part of the investigation, a licensed aircraft maintenance engineer, rated on the
BK117, and a technical adviser from Airbus Helicopters found that continuity existed
throughout the tail rotor system and no defects were identified that could have caused a
loss of tail rotor control. Some wear was observed in the spherical bearings of the tail
rotor pitch links, but this was within allowable limits. It was unlikely that the tail rotor
system contributed to the accident.

The damage to the vertical fin was examined by expert metallurgists using visual and
SEM techniques. They determined that the crack in its spar was the result of structural
overload and that there were no pre-existing cracks in the vertical fin. An excerpt from
the SEM metallurgy report is at Appendix 1.

The investigation considered the possibility of this structural overload occurring in flight.
However, the metallurgical examination noted the following with regard to the internal
tail fin inspection:

the tail rotor was not rotating at any significant speed when the vertical fin
failed.

The DTA metallurgical examination of internal damage to the tail fin noted:

The impact site shows no evidence of scoring which would be associated with
tail shaft rotation.

An in-flight failure of the tail fin was therefore considered unlikely due to the lack of
rotational damage within the internal tail fin structure. The lack of rotational damage
was consistent with the main rotor blades striking the water first and dissipating the
energy in the rotor system, resulting in the driveline failure prior to the tail fin damage
occurring. The right bank attitude during the impact would have also resulted in the tail
fin damage observed in Figure 5 and the slight twist in the tail boom structure. It was
therefore likely that the tail fin failed in overload when the helicopter struck the water.

No other significant damage was identified in the tail rotor system or associated
airframe. It was therefore unlikely that a mechanical failure of the tail rotor system or
associated airframe contributed to the accident and that the vibration felt by the pilot
was the result of an aerodynamic phenomenon.

Unanticipated right yaw

3.14.

In July 2019 Airbus Helicopters issued Safety Information Notice 3298-S-00 (Appendix 2:
Airbus Helicopters Safety Information Notice No. 3298-S-0), which described
unanticipated right yaw as being an “uncommanded rapid yaw rate which does not
subside of its own accord”. The Safety Information Notice further elaborated;
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3.15.

3.16.

3.17.

3.18.

Unanticipated yaw is a flight characteristic to which all types of single rotor
helicopter can be susceptible at low speed, dependent usually on the direction
and strength of the wind relative to the helicopter.

Where this type of unanticipated yaw situation is encountered, it may be rapid
and most often will be in the opposite direction of the rotation of the main rotor
blades (i.e. right yaw where the blades rotate counter clockwise). Swift corrective
action is needed in response otherwise loss of control and possible accident
may result.

However, use of the rudder pedal in the first instance may not cause the yaw to
immediately subside, thus causing the pilot to make inadequate use of the
pedal to correct the situation because he suspects that it is ineffective when, in
fact, thrust capability of the tail rotor available to him remains undiminished.

The Safety Information Notice also provided a detailed description of recovery from
unanticipated right yaw and why initial corrective tail rotor inputs may appear to be
ineffective to the pilot, leading them to believe that there has been a mechanical failure:

The key feature of an unanticipated right yaw recovery is large amplitude left
pedal input. Recovery may not be immediate, but will occur if the pilot persists
in maintaining left pedal. In some instances, the pilot re-centered the pedal
before entering again a left pedal input. This cannot help and only delays
recovery from the yaw. If the yaw deceleration is not enough, more left pedal
must be added, reaching the pedal end-stop if necessary.

The most probable reason for accidents following unanticipated yaw events is a
late and too limited pedal input. During an unanticipated yaw event, the tail
rotor remains fully effective and provides the best chance to recover. Yaw rate
and wind conditions reduce its thrust if it is at a constant pitch. There must be
counterbalance by a huge pitch increase. The only warning the pilot may get of
potential loss of control is the onset of unanticipated yaw.

The apparent lack of efficiency of a limited pedal input can lead to
misinterpretation of an unanticipated yaw as a full loss of tail rotor thrust

Only full left pedal input will make the required difference and enable the pilot
to identify whether he is experiencing unanticipated yaw or full loss of tail rotor
thrust (due to malfunction).

Additionally the Safety Information Notice provided information relating to the recovery
from unanticipated yaw:

If unanticipated yaw occurs, react immediately and with large amplitude
opposite pedal input. Be ready to use full pedal, if necessary. Do not limit
yourself to what you feel sufficient, your feeling can be wrong. Never bring the
pedal back to neutral before the yaw is stopped.

These documents noted relative wind strength and direction, low airspeed, low altitude, a
high power setting, distraction and misinterpretation as factors that can contribute to
unanticipated right yaw occurring and result in an accident.

The nearest certified weather station was at Porirua, approximately six kilometres from
the accident site. At 1200 it recorded a wind speed of 8 knots (15 km/h), gusting 20
knots (37 km/h), and a wind direction of 020° (northerly). The differing local topography
between the accident site and this weather station resulted in the investigation placing
less weight on the weather station’s recorded data.
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3.19. The pilot and ground crew reported a westerly wind at the staging area approximately
one kilometre from the accident site. Photographs taken shortly after the accident
indicated a northerly wind on the water at the accident site. This variation was likely due
to the complex topography in the surrounding area. While there is no direct evidence of
the wind at the location of the accident, it was likely to have varied depending on the
location relative to the topography in the area.

3.20. The last GPS data point showed that the helicopter was at a low altitude of 210 feet (71
metres), with a heading of 240° true, and a 35-knot groundspeed that was decreasing.
The decreasing groundspeed showed that the helicopter was slowing down shortly
before the accident and that any adverse wind would have likely placed the helicopter at
a low airspeed.

3.21. The helicopter’'s power setting was related to the airspeed and weight. The pilot had not
obtained an accurate weight of the hardwood power pole prior to the accident flight.
After the accident, the submerged pole was recovered and the electricity network
company weighed the pole two weeks after the accident, after it had allowed it to dry.
The measured weight of the pole at that time was 959 kg. This weight, along with the
fuel and other equipment on the helicopter, resulted in the helicopter having a high
gross weight. This high gross weight, combined with the slowing airspeed, would have
likely required a high power setting at the time of the accident.

3.22. At the time of the accident the pilot was also attempting to communicate with ground
crew. Although this is a routine procedure when operating an aircraft, on this occasion
the pilot did not receive a response from the ground crew when making this attempt.
This resulted in the pilot being focused on using the radio system at the time of
directional control loss. The chief pilot also recalled hearing the pilot attempt to contact
ground crew at the time of the accident. The relationship between the radio call, the pilot
changing channel and the loss of directional control was shown by the loss of control
occurring almost immediately after the radio call was heard.

3.23. A 1998 NASA (National Aeronautics and Space Administration) publication®® examined
107 reports from the United States Air Safety Reporting System on incidents involving
distraction. 68 of these reports identified communication as a source of distraction. The
NASA publication further identified that in 69% of distraction-related incidents, pilots
failed to monitor the current status of the aircraft. This shows a clear link between the
effects of distraction associated with communication and its effect on monitoring. It was
therefore likely that the communication difficulties experienced by the pilot were a
source of distraction.

3.24. Over several interviews, the pilot stated that they thought the accident was due to a
failure of the tail fin. Their control inputs were based on tail rotor failure. A
misinterpretation of unanticipated yaw as a tail rotor failure was identified in both
Advisory Circular 90-95 and Airbus’s Safety Information Notice as a factor that could
contribute to unanticipated yaw resulting in an accident.

3.25. In the absence of any mechanical or structural failure with the helicopter prior to its
hitting the water, and in conjunction with the factors present at the time of the accident
that could contribute to unanticipated right yaw occurring, the investigation found it was
likely that the loss of directional control was the result of unanticipated right yaw.

20 NASA Air Safety Reporting System Directline, Issue No. 10 —
https://asrs.arc.nasa.gov/docs/dl/DL10.pdf
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Human factors

3.26.

3.27.

3.28.

3.29.

3.30.

3.31.

The pilot reported that there was some urgency to place the poles before the incoming
tide filled the holes that had been dug by an excavator near the shoreline earlier in the
morning. Staff at the worksite were pumping water from the first hole in preparation for
placing the pole and back-filling with cement. The incoming tide was the factor giving
urgency to the operation. The pilot reported that they had not perceived this urgency as
a source of pressure and the investigation did not identify any pressure placed on the
pilot by either the operator or the electricity network company to complete the task at
this time.

The chief pilot commented that the pilot appeared rushed during the handover from the
staff pilot. Prior to that the pilot had made three phone calls to expedite the arrival of
the helicopter at the staging point. The GPS data indicated that the helicopter was at the
staging area for about three minutes from the time between the staff pilot landing the
helicopter at the staging area and the pilot assuming control and lifting the helicopter.

In addition, the helicopter arrived at the staging area with about 20 kg of approved
lifting slings on board from the operator’'s Wellington base. The pilot submitted that the
lifting slings were not intended to be on board the helicopter at the time of the accident,
but did not check the rear of the cabin and assumed they had been removed. The pilot
in command was responsible for the safety of flight and ensuring that the cargo on
board the helicopter was as expected and properly secured. Taking more time to ensure
a good handover between pilots would likely have ensured that the pilot was aware of
any additional load carried in the helicopter.

The generic 'IMSAFE™" checklist identified several checks with which a single pilot could
determine their physical and mental readiness for flying. One such item was stress.
Stress may cause concentration and performance problems. After the accident the chief
pilot emailed the pilot about this issue.

A CAA Vector publication® also identified the impacts of stress:

Failure to manage stress often leads to eroded judgment [sic], decreased
performance, inattention, loss of vigilance and preoccupation. A pilot suffering
from stress tends to forget or skip procedural steps, accept lower performance
standards and exhibit a tendency toward spatial disorientation and
misperceptions. These misperceptions may result in misreading maps, charts
and checklists, misjudgement of distance and altitude and loss of time
perception.

While the pilot indicated that they did not perceive any undue pressure at the time, the
pilot's actions and events on the day suggest that there was likely operational pressure,
which was affecting the pilot’s level of stress. This stress likely increased the risk of the
pilot becoming distracted.

Medical factors

3.32.

The pilot was diagnosed with a medical condition in 2016 that required disclosure to the
CAA. In addition to this diagnosis, the pilot was prescribed medication that also needed
to be disclosed to the CAA. This was required to ensure that their aeromedical
significance was properly assessed. Neither the diagnosis nor the medication was

21 https://www.aviation.govt.nz/assets/publications/posters/Are_U_fit_2fly_Retro.pdf.
22 \/ector — Pointing to a Safer Aviation, Issue 8, 1998.
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3.33.

disclosed to the CAA. The pilot reported that they had not taken the medication, and the
pilot's medical records for the previous five months did not indicate that any symptoms
of the diagnosed condition were present at the time of the accident. The pilot submitted
a specialist medical report in which the physician concluded that they would not have
made the same diagnosis as had been made in 2016.

There was no evidence to suggest that the identified medical condition was present at
the time of, or contributed to the accident. However, it was of concern that the pilot had
been diagnosed with a medical condition and received prescription medicine and that
these had not been disclosed to the CAA. The Commission has raised this safety issue in
a previous report?, in which it commented that:

there is the potential for applicants for medical certificates to attempt to
circumvent the medical assessment process by inaccurately representing their
state of health through the misreporting of their treatment, including
undisclosed medication and possible multiple GPs and other health
professionals. This risk is shared by other transport modes that require a person
to hold a medical certificate or make a declaration on their health status. A
national health database would provide one means of addressing this risk.

3.34. To address this safety issue, the Commission previously recommended that the Ministry

of Health consider adding the following functions to the National Electronic Health
Record database under development:

e that a person’s occupation be added to the record to allow monitoring of
individuals who hold a transport-related document that requires a periodic
medical check, and who have potentially adverse health conditions or
medications, so that the appropriate authority can be alerted to possible
public safety risks

¢ that there be a mechanism to draw the attention of all health practitioners to
their obligation to notify the appropriate transport authority where a person
or patient has a health condition or need for medication that could pose a
threat to public safety in that individual's occupation. [022/17]

3.35. The Commission also recommended that the Director of the CAA review the medical

application process to ensure:
e it promotes a positive reporting culture for applicants

e itis more robust in identifying potential serious health issues that may
interfere with the safe exercise of the privileges to which the applicant’s
medical certificate relates

e the system makes it standard procedure for medical examiners to consult
with general practitioners when assessing applications for medical
certificates. [021/17]

3.36. These recommendations remained open awaiting full implementation at the time of

publishing this report.

23 Addendum to Final Report, Aviation inquiry AO-2015-002, Mast bump and in-flight break-up,
Robinson R44, ZK-IPY Lochy River, near Queenstown, 19 February 2015.
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Helicopter airworthiness and maintenance

Safety issue: The CAA’s process for entering second-hand imported aircraft into the New Zealand
regulatory system was not clearly defined; was not clearly understood by some staff; and did not
have checks in-place to ensure it was followed.

Introduction

3.37. The date when a helicopter is imported into New Zealand is the point when it enters the
New Zealand regulatory system. It is important that the proper procedures are followed,
particularly when importing second-hand helicopters. Any anomalies that are not
identified at that point can stay with the helicopter for some time and present a risk to
safe operation.

The published process for the issue of an airworthiness certificate

3.38. Information about the process for issuing airworthiness certificates was published in
Advisory Circular AC 21-2 Product Certification — Airworthiness Certificates in the
Standard and Restricted Categories. The Advisory Circular®® also included a flowchart
showing the process (Appendix 5). CAA policies and procedures® also outlined the
process.

3.39. According to the Advisory Circular, to be eligible for the issue of an airworthiness
certificate the applicant must provide a statement of conformity issued at the completion
of any work required to return that aircraft to conformity. The Advisory Circular outlined
various documents or processes that would be accepted by the CAA as evidence of
conformity.

3.40. The Advisory Circular also stated that where the aircraft does not have an acceptable
statement of conformity the CAA would undertake an ‘eligibility investigation'.

3.41. An eligibility investigation is described in the Advisory Circular as a process that will
inform the applicant of whether the information they provided about the [helicopter] will
support the eventual issue of an airworthiness certificate, and it would enable the CAA to
determine:

e why a conformity certificate?® was not reasonably obtainable [beforehand]

the operating and maintenance history of an aircraft
e the origin and history of all lifed components

¢ the build or modification status of the aircraft

¢ the nature of any major repairs or reconstruction

e any deviations from the type design, and identify the method of returning to the type
design

e who is suitable for issuing a certificate of conformity at the end of the process.

24 An Advisory Circular is guidance, issued by the CAA, pertaining to compliance with the Civil Aviation
Rules.

25 ACU - 3.07 Issue of Airworthiness Certificates — Standard and Restricted Category.

26 Provided for by a statement of conformity in an export, or recent domestic, airworthiness certificate.

Final Report AO-2017-004 | Page 17



3.42.

The Advisory Circular noted that a physical inspection of the aircraft may also be
conducted.

The process followed for the helicopter

3.43.

3.44.

3.45.

3.46.

3.47.

3.48.

3.49.

3.50.

3.51.

As shown in a letter sent to the operator, the CAA outlined that a review of airworthiness
provided by the applicant would be acceptable as the statement of conformity for the
helicopter?’.

A review of airworthiness was intended to prove that the helicopter had a level of
airworthiness equivalent to that which would have been provided by an export certificate
of airworthiness, had one been issued. The CAA also intended the review of
airworthiness to provide compliance with CAR 91.615, which prescribed that an aircraft
must not be operated without a review of airworthiness having been completed within
the previous 12 months.

A review of airworthiness does involve a check of conformity. However, it does not
provide the prescribed statement of conformity required in order to issue a certificate of
airworthiness. Neither the Civil Aviation Rules nor the Advisory Circular referred to using
a review of airworthiness as a means for obtaining a statement of conformity.
Nevertheless, that was what the CAA allowed.

Having elected to accept a review of airworthiness, there was a need to establish who
was eligible to conduct the review. That would normally be established as part of the
eligibility investigation. However, the CAA did not conduct an eligibility investigation so
it was never established or agreed with Helipro whether the person who might conduct
the review of airworthiness was eligible, and could issue a statement of conformity.

The Advisory Circular stated that a ‘holder of an Inspection Authorisation issued under
Part 66 who is rated on the aircraft type will be acceptable to issue a statement of
conformity for an aircraft found during the eligibility investigation to be complete,
airworthy, and accompanied by a full maintenance history’. However, as mentioned
above, an eligibility investigation was not conducted and the maintenance history was
not complete, which is discussed in the following section.

Notwithstanding that an eligibility investigation was not conducted, the CAA assumed
that Helipro had staff with the necessary Inspection Authority to conduct the review, but
it did not. Helipro did not have staff who both were rated on the helicopter type and
held an Inspection Authorisation. Maintenance documents recovered from Helipro
maintenance referred to the need for a review of airworthiness to be conducted for the
helicopter, but none was ever recorded as having been done.

The CAA performed an inspection of the helicopter on 21 August 2014. The
airworthiness certificate inspection checklist used by the CAA referred to a [review of
Airworthiness] Type Conformity as an ‘outstanding item’.

None of the records held by the CAA and Helipro referred to the required review having
ever been conducted. Therefore, it is almost certain that one was not conducted either
before or after CAA issued the certificate of airworthiness for the helicopter.

The ‘airworthiness certificate inspection checklist’ used by the CAA for the issue of the
helicopter's airworthiness certificate contained the following items under the heading
‘Rule 21.191(1),(2) Conformity to Type Design — Foreign Authority Documents'”:

27 As shown in its letter to Helipro.
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3.52.

3.53.

3.54.

3.55.

e ‘Export’ [certificate of airworthiness]. This had been ticked 'no’, confirming
the helicopter had no Export Certificate of Airworthiness.

e ‘'Domestic’ [certificate of airworthiness]. This had been ticked 'no’,
confirming the helicopter had no current United States FAA domestic
airworthiness certificate.

e 'Eligibility Investigation required’ had been ticked 'no’, contrary to the
information given in the Advisory Circular that one would be required.

e 'Conformity Inspection Report supplied’ had been ticked ‘no’, meaning the
application did not have a separate conformity inspection report.

e 'Details or file reference’ had the note 'TAR2 7/21B/10 + [review of
airworthiness]’. This referred to the CAA Type Acceptance Report number for
the BK117, and confirmed that a review of airworthiness was required.

e On the final page of the checklist, under the heading 'Outstanding Items’,
‘RA-Type Conformity?®" was written by the inspector. This meant the
inspector had not seen an anticipated review of airworthiness outlined in the
standard letter to the operator that would confirm the helicopter conformed
to the type certificate.

The CAA used a checklist, ‘Maintenance and New Zealand Logbook Checklist’, as part of
its process. Under the heading in Section B: NZCAR Maintenance Requirements (CAR
91.605) next to ‘Review of Airworthiness ARA', a hand-written note had been made
‘waiting copy’. This was further evidence that the CAA had not received a copy of any
review of airworthiness form at the time it inspected the helicopter.

On 8 September 2014 the CAA certified on the process worksheet that: ‘all requirements
of CAR Part 21 Subpart H for the issue of an airworthiness certificate in respect of the
subject work request have been satisfied, and the certificate has been granted according
to CAA procedures’. On the same day, the inspector also signed that the work was
complete.

According to the CAA, when it accepted a review of airworthiness as evidence of
conformity for an aircraft that did not have an export airworthiness certificate, it was not
uncommon for the applicant to send a copy of the review of airworthiness form to the
CAA after the CAA airworthiness certificate inspection had been completed by the CAA
inspector. This was reflected in the entry made on the checklist for this helicopter
‘waiting copy’ in the ‘outstanding items’ section.

However, the airworthiness certificate was issued to the operator on 21 August 2014
without the CAA ever having received the required review of airworthiness. Refer
Appendix 3 for a summary of the sequence of events relating to the helicopter's
airworthiness.

Quality control relating to the issue of airworthiness certificates

3.56.

The CAA inspector was employed primarily as an air transport inspector, but had been
seconded periodically to the aircraft certification unit to conduct airworthiness certificate

28 Type Acceptance Report (TAR) - A report produced by the CAA that details the basis on which New Zealand
Type Acceptance has been granted.

29 Both of the abbreviations RA and ARA refer to a review of airworthiness. This is an inspection conducted
by a delegated person holding an inspection authorisation (IA) issued under CAR Part 66 to check that the
aircraft conforms to the applicable type certificate. The term RA was added in October 2017 when an
optional biannual, rather than annual, review of airworthiness was introduced for certain aircraft.
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3.57.

3.58.

3.59.

3.60.

3.61.

3.62.

3.63.

inspections. The inspector had previous experience overseas as an airworthiness
inspector and had received training on the New Zealand requirements. The inspector
had completed approximately six airworthiness certificate inspections in New Zealand.
However, this was the first application for an aircraft that had been imported without an
export certificate of airworthiness.

The CAA submitted that its inspectors were not experts on each helicopter type and
might rely on the expertise of the persons who prepared a helicopter for the CAA
inspection. Those persons would be licensed engineers who were rated on the aircraft
type and held an inspection authorisation.

In respect of the standard for a CAA inspection, the CAA internal procedure states:

If any work on the aircraft has not been completed and the aircraft is not in a
condition ready to fly the inspector should inform the certifying engineer that
he/she is not able to do the inspection. He/she should specify the reasons and
then depart.

The internal procedure also states:

Where the aircraft does not comply with [CAR] 21.191 and a certificate is not
able to be issued, the maintenance organisation or aircraft owner is to be clearly
advised what the outstanding requirements are.

At the time of the CAA inspection the inspector noticed disparities between the detail of
components listed on the application form and the detail in the maintenance records.
That would have been an opportunity for the inspection to have been postponed until all
maintenance issues had been resolved.

The established practice of the CAA of completing its inspection of an aircraft before
having received the required review of airworthiness was not in accordance with its own
processes and left an opportunity to miss an aspect that was critical for ensuring the
aircraft was actually airworthy before a certificate of airworthiness was issued.

The CAA submitted that an inspector was solely responsible for the assigned process for
issuing an airworthiness certificate, without any supervision or secondary checking. The
lack of supervision of this process within the CAA, particularly in this case given the
inspector’s relative inexperience with the New Zealand process, meant that errors and
omissions could go undetected.

In this case, the processes in place designed to ensure that the helicopter was airworthy
when it entered the New Zealand system were not followed. There is no evidence of any
technical issue with the helicopter contributing to this accident. Nevertheless, there was
real potential for unsafe conditions to have existed with the helicopter that could affect
aviation safety.

Issues with the helicopter maintenance records

Safety issue: The number and nature of the maintenance anomalies involving the accident
helicopter and the three other helicopters operated by Helipro are an indication that there could
be historical or latent maintenance issues with some of its other aircraft that have been on-sold
and are currently being operated on the New Zealand register by various other companies.

3.64.

When this helicopter was imported in March 2014, it had neither an export nor domestic
certificate of airworthiness issued by the United States, and this was stated on its
application to the CAA. In its letter acknowledging the application, the CAA advised that
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'in the absence of an export certificate of airworthiness the CAA will usually accept an
annual review of airworthiness’. This means of complying with the New Zealand Civil
Aviation Rules was not referred to in either the associated Advisory Circular®® or the
CAA's procedures.

3.65. Helipro had included with its application copies of the ‘current aircraft status’ sheets that
had accompanied the imported helicopters. The sheets identified each significant
component of the helicopters by part number and serial number. Helipro had
exchanged a number of components before presenting the helicopter to the CAA for its
entry inspection. The CAA entry inspection was performed by the CAA at the operator’s
premises on 21 August 2014%'. The inspector noticed that some parts on the helicopter
were different from those that had been installed when it was imported, but did not
notice that the maintenance documentation associated with the component changes
was incomplete.

3.66. The operator’s records for maintenance carried out prior to the airworthiness certificate
inspection were kept in a binder entitled ‘C of A Inspections job#1269’". The binder also
included other records for an associated job number 1507. The maintenance included
reassembly of the helicopter, a change of both engines, installation and modification of
various components and equipment, rectification of defects, and scheduled inspections
that had been carried out by engineers approved under Helipro’s CAR Part 145
exposition.

3.67. There were a number of anomalies with the records for these various maintenance and
inspection tasks. Examples of these are described below.

3.68. Both engines had been changed for the engines that were originally on helicopter B.
This change had been recorded in maintenance worksheets; however, there was no
reference to, or record of, any conformity inspection or approved release being carried
out on the engines by an appropriately authorised person, as required by CAR Part 21.

3.69. Maintenance logbook entries showed that, after the helicopter had been imported in
January 2014, its freewheel assemblies had been removed on 20 March 2014 and
installed in a Kawasaki BK117 (registration ZK-HYZ) operated by Helipro at the time. The
freewheel assemblies being replaced had overrun their life limits by 17.1 hours.

3.70. The maintenance records for transferring the freewheel assemblies from the helicopter to
ZK-HYZ recorded that they had a significantly longer time in service remaining than the
recorded time in service remaining when they were imported on the helicopter.

3.71. The CAA advised the Commission that the requirement to maintain the helicopter in
accordance with the rules commences on the date of registration of the helicopter in
New Zealand.

3.72. The engine changes occurred on 6 June 2014, which was more than two months after
both the helicopter and helicopter B (from which the engines were taken) had been
issued with a New Zealand certificate of registration. Therefore, the certifying engineer
needed an 'authorised release certificate’®® (CAA Form 1) for the engines, issued by an
organisation that was authorised to issue such a certificate, before issuing the certificate

30 Advisory Circular AC 21-2 Product Certification — Airworthiness Certificates in the Standard and
Restricted Categories.

31 Helicopter B was registered by the CAA and the operator applied for an airworthiness certificate, but
the application was cancelled. The CAA did not inspect helicopter B.

32 A statement issued by an approved organisation that the item is fit for release to service.
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3.73.

of release to service on 1 August 2014 for the installation. There was no reference in the
worksheets to a CAA Form 1, and no CAA Form 1 was found in the aircraft records.

Senior personnel from Helipro Maintenance, the operator and some CAA staff involved
in the issue of the airworthiness certificate perceived there was no need for CAA Form 1
for components (such as engines) because they were changed prior to the date of the
helicopter’s airworthiness certificate inspection. This was not consistent with the CAA's
view that Civil Aviation Rules applied once the helicopters were registered.

Tail rotor modification

3.74.

3.75.

3.76.

3.77.

3.78.

3.79.

3.80.

In 1997 Eurocopter advised® that production of tail rotor blades would change to a
wider chord** blade that had the following advantages:

e tail rotor blades may be replaced individually
e increased thrust of tail rotor
e improved damage tolerance

e |ower maintenance and operating costs.

The wide chord blades had a different part number to the earlier ‘narrow’ chord blades,
and their use required the tail rotor head to be modified. This was accomplished by
changing the part number of the existing tail rotor head.

According to the maintenance records, the wide chord tail rotor blades with modified tail
rotor head were installed on the helicopter in the USA on 1 May 2009. The ‘current
aircraft status’ records, which accompanied the helicopter at importation and were
provided to the CAA with the application for an airworthiness certificate, showed that the
helicopter had been imported with the wide chord blades installed. The ‘current aircraft
status’ records also noted: ‘Only T/R [tail rotor] blades [part number] 117-317411 or
B641M1001101 (wide chord) can be used on this tail rotor head'.

A picture of the helicopter, taken by the CAA at the time of the airworthiness certificate
inspection, showed that the helicopter had ‘narrow’ chord tail rotor blades fitted®>. The
narrow chord blades were fitted at the time of the accident, but the tail rotor head part
number was that for wide chord blades.

No maintenance entries associated with the change of wide chord blades back to narrow
chord blades could be found.

Airbus Helicopters advised there were no manufacturer’s instructions for reverting the
modification status of the tail rotor to the superseded narrow chord blades once wide
chord blades and modified tail rotor head had been installed.

Airbus Helicopters also advised that the thrust from the narrow chord tail rotor, installed
on the helicopter at the time of the accident, would have been 6.8% less than the thrust
from the wide chord tail rotor. However, having higher tail rotor thrust available is not
regarded as the only factor in preventing unanticipated yaw. If the pilot does not
adequately anticipate tail rotor demand, unanticipated yaw can occur. Airbus

33 Eurocopter Service Bulletin SB-MBB-BK 117-30-105, first issued in March 1997, refers (see Appendix

3).

34 The measurement from the leading edge of the blade to the trailing edge, essentially the width of the

blade.

35 The narrow chord and wide chord blades had noticeably different shapes.
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Helicopters could not determine from the information provided whether the narrow
chord blades contributed to the unanticipated yaw.

3.81. These anomalies described above are of concern. The Commission raised the safety
issue with the CAA for it to address. In response, the CAA issued a Continuing
Airworthiness Notice to notify owners and operators of possible significant anomalies
with the maintenance and engineering practices relating to certain aircraft. The full
notice is included in Appendix 4.
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Findings

4.1,
42.
43.
44,

4.5.

4.6.

4.7.

No mechanical failures were found that would have likely contributed to the accident.
The directional control of the helicopter was lost, likely due to unanticipated right yaw.
Operational pressure likely increased the risk of the pilot becoming distracted.

There were a number of significant anomalies in the maintenance records for the
helicopter that were left unresolved at the time the CAA issued a certificate of
airworthiness for the helicopter. None of these anomalies was a factor contributing to
the accident.

The helicopter had not undergone all of the inspections and verification of maintenance
tasks required before it was issued with a certificate of airworthiness.

There were a number of maintenance anomalies with other aircraft owned or operated
by Helipro prior to the accident.

The CAA policies, processes and procedures for issuing certificates of airworthiness for
imported second-hand aircraft did not have the robustness of a good-quality
management system.
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5

Safety issues and remedial actions

General

5.1

5.2.

Safety issues are an output from the Commission’s analysis. They typically describe a
system problem that has the potential to adversely affect future operations on a wide
scale.

Safety issues may be addressed by safety actions taken by a participant, otherwise the
Commission may issue a recommendation to address the issue.

Maintenance anomalies

5.3.

54.

5.5.

The number and nature of the maintenance anomalies involving the accident helicopter
and the three other helicopters operated by Helipro are an indication that there could be
historical or latent maintenance issues with some of its other aircraft that have been on-
sold and are currently being operated on the New Zealand register by various other
companies.

The CAA issued Continuing Airworthiness Notice CAN-05-008 addressing this issue. It
was subsequently withdrawn after no reports were received.

In the Commission'’s view, this safety action has addressed the safety issue. Therefore, the
Commission has not made a recommendation.

Process for entering second-hand imported aircraft into New Zealand

5.6.

5.7.

5.8.

5.9.

The date when a helicopter is imported to New Zealand is the point when it enters the
New Zealand regulatory system. It is important that the risks of importing second-hand
aircraft are understood and mitigated by following robust procedures, because any
anomalies that are not identified at that point can stay with the helicopter for some time
and present a risk to safe operation.

In this case, the CAA’s process for entering second-hand imported aircraft into the New
Zealand regulatory system was not clearly defined; was not clearly understood by some
staff; and did not have the necessary checks to ensure the proper process had been
followed. Although there is no evidence of any technical issue with the helicopter
contributing to this accident, there was real potential for unsafe conditions to have
existed with the helicopter that could affect aviation safety.

The CAA has taken the following safety action to address this issue:

The CAA arranged an independent review of the process for issuing of a certificate of
airworthiness, including the conformity inspection process for second-hand aircraft.

The Commission welcomes the safety action to-date. However, it believes more action
needs to be taken to ensure the safety of future operations. Therefore, the Commission
has made a recommendation in Section 6 to address this issue.
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6 Recommendations

General

6.1. The Commission may issue, or give notice of, recommendations to any person or
organisation that it considers the most appropriate to address the identified safety
issues, depending on whether these safety issues are applicable to a single operator only
or to the wider transport sector.

6.2. In the interests of transport safety, it is important that recommendations are
implemented without delay to help prevent similar accidents or incidents occurring in
the future. In this case, a recommendation has been issued to the Civil Aviation
Authority.

New recommendation

6.3. The Commission recommends that the Civil Aviation Authority amend its policies
and procedures for issuing certificates of airworthiness for imported second-hand
aircraft to ensure that the appropriate audit and assurance processes are in place
and the procedures are consistently applied. (005/20)

On 9 June 2020, the Civil Aviation Authority replied:

The CAA has considered the final recommendation to amend its policies and
procedures for issuing certificates of airworthiness for imported second-hand
aircraft.

Notwithstanding the evidence already provided earlier to the Commission that
addressed the issue, the CAA will accept the final recommendation as part of a
programme that will see a more holistic/capability approach for an aircraft type
acceptance process.
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Key lessons

7.1.

7.2.

7.3.

7.4.

Pilots can experience distraction during all phases of flight. Pilots must remain vigilant to
ensure that their performance is not degraded by distraction when attending to various
tasks necessary to the safe operation of an aircraft.

Unanticipated yaw is a flight characteristic to which all types of single-rotor helicopter
can be susceptible. Pilots need to remain cognisant of the conditions in which the
phenomenon is likely to occur and the actions required for recovery.

The disclosure of medical conditions and prescribed medication to the CAA ensures that
their aeromedical significance can be assessed. It does not automatically preclude a pilot
from carrying out their duties, but does ensure a pilot can undertake them safely.

It is essential that all maintenance and inspection tasks are conducted and properly
recorded in accordance with applicable rules.
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8 Data summary

Aircraft particulars

Aircraft registration:

Type and serial number:

Number and type of

engines:

Year of manufacture:

Type of flight:

Persons on board:

Pilot's licence:
Pilot's age:

Pilot's total flying
experience:

Date and time

Location

Persons on board

Injuries

Damage

ZK-IED

Messerschmitt-Bolkow-Blohm GmbH BK117 A-3,
7059

two Honeywell LTS 101-650 B-1 turbo-shaft

1985

commercial lifting

one

commercial pilot licence (helicopter)
64

8,300 flight hours (approximately)

2 May 2017, 1137°¢

Porirua Harbour

latitude: 41° 5.8" south
longitude:  174° 53.2" east
one (pilot)

one (minor)

substantial

36 Times in this report are in New Zealand Standard Time and expressed in the 24-hour format.
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Conduct of the inquiry

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

9.9.

9.10.

9.11.

9.12.

The CAA notified the Commission of the accident at 1150 on Tuesday 2 May 2017. The
Commission opened an inquiry under section 13(1) of the Transport Accident
Investigation Commission Act 1990 and appointed an investigator in charge. A
Commission investigator arrived at the accident site at 1630 on 2 May 2017 and made an
initial assessment of the circumstances.

The next day Commission investigators began to interview witnesses and supervised the
process to recover the helicopter from the harbour.

On 4 May 2017, in accordance with Annex 13 to the Convention on International Civil
Aviation, the Commission notified the accident to the Bundesstelle fir
Flugunfalluntersuchung (BFU), the air accident investigation authority of Germany, the
state of manufacture of the helicopter. The BFU appointed one of its investigators as its
accredited representative and appointed Airbus Helicopters as its technical adviser.

The Commission also notified the accident to the NTSB, the state of manufacture of the
helicopter’s engines. The NTSB did not appoint an accredited representative, but
provided technical support as required.

The helicopter was recovered from the water on 4 May 2017, and taken to the
Commission’s technical facility for further examination. On 6 May 2017, the utility pole,
which was slung under the helicopter at the time of the accident, was recovered from the
sea. It was weighed two weeks®’ later by the electricity company that had contracted the
helicopter operator.

On 16 May 2017, the Commission’s investigators conducted a teleconference with the
BFU and Airbus Helicopters' advisers.

On 19 May 2017, a specialist metallurgist conducted an initial assessment of a failure on
the vertical fin spar®®. On 28 September 2017, the failed sections of the vertical fin were
sent to the metallurgist for further examination.

An Airbus Helicopters engineer travelled to New Zealand to assist the Commission with
the technical examination of the helicopter, and the Commission engaged the services of
a licensed aircraft maintenance engineer who had experience with the helicopter type.

A GPS device recovered from the helicopter was sent to the Australian Transport Safety
Bureau, which retrieved the data for the flight.

The Commission obtained maintenance documents for the accident helicopter and also
the records for another helicopter that had had components exchanged with the
accident helicopter.

On 21 December 2017, the Commission notified the CAA of a safety issue regarding the
historical maintenance of aircraft previously operated or maintained by the former owner
of the helicopter.

On 21 February 2018, the Commission approved a draft interim report to be sent to
seven interested persons for comment.

37 The amount of water absorption was considered negligible.
38 A primary structural member of the vertical tail fin.
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9.13.

9.14.

9.15.

9.16.

9.17.

9.18.

9.19.

9.20.
9.21.

The Commission received three submissions on the draft interim report. The
Commission considered those submissions, and any changes made as a result were
included in the final interim report.

On 3 May 2018, the Commission published the interim report into this accident.

On 9 April 2019, the Commission approved the draft final report to be circulated to
interested persons for comment.

The Commission received four submissions on the draft final report. The Commission
considered those submissions, and any changes made as a result were included in this
final report.

On 5 August 2019, the sections of the vertical fin were sent to the DTA for further
metallurgical examination using SEM.

On 20 November 2019, the Commission approved the recirculation of the revised draft
report to interested parties.

The Commission received two submissions on the revised draft final report, and changes
as a result of these have been included in the final report.

On 24 April 2020, the CAA submitted further information to support its submission.
On 20 May 2020, the Commission approved the final report for publication.
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10 Report information

Abbreviations
CAA

CAR(s)
DTA
FAA
GPS
kg
NTSB

SEM

Glossary

Advisory Circular

airworthiness

airworthiness certificate

certificate of release to
service

export certificate of
airworthiness

review of airworthiness

spar

statement of
conformity

Civil Aviation Authority

Civil Aviation Rule(s)
Defence Technology Agency

Federal Aviation Administration

global positioning system

Kilogram(s)

National Transportation Safety Board of the United States

scanning electron microscopy

guidance, issued by the Civil Aviation Authority, pertaining to
compliance with the Civil Aviation Rules

condition of an aircraft regarding compliance with all the
requirements prescribed by the Civil Aviation Rules relating to
design, manufacture, maintenance, modification, repair and safety

(‘certificate of airworthiness’) a certificate issued by the regulator
declaring that the aircraft meets the airworthiness requirements

a certification statement by a licensed aircraft maintenance
engineer that maintenance has been performed in accordance
with Civil Aviation Rules

a certificate issued by an exporting country that the aircraft
conforms to its type certificate

an inspection of the aircraft and associated maintenance
documentation to ensure that the aircraft is in an airworthy
condition

a primary structural member

a statement made by an authorised person that an aeronautical
product conforms to its design specification or type certificate
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type certificate a document issued by the State of Design to define the design of
a product and to certify that the manufacturer has demonstrated
its compliance with regulatory requirements.

unanticipated yaw uncommanded yaw of a helicopter that is not linked to any failure
and is not related to full loss of tail rotor thrust

Citations

CAA. (2007). Civil Aviation Authority Advisory Circular AC 21-2 Product Certification - Airworthiness
Certificates in the Standard and Restricted Categories. Retrieved from
https://www.caa.govt.nz/assets/legacy/Advisory Circulars/AC021 2.pdf.

FAA. (1995). Federal Aviation Administration Advisory Circular US FAA AC 90-95, Unanticipated Right
Yaw in Helicopters.
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11 Notes about commission reports

Commissioners
Chief Commissioner Jane Meares
Deputy Chief Commissioner Stephen Davies Howard
Commissioner Richard Marchant
Commissioner Paula Rose, QSO

Key Commission personnel

Chief Executive Lois Hutchinson
Chief Investigator of Accidents Aaron Holman
Investigator in Charge Steve Walker
General Counsel Cathryn Bridge

Citations and referencing

This report does not cite information derived from interviews during the Commission’s inquiry
into the occurrence. Documents normally accessible to industry participants only and not
discoverable under the Official Information Act 1982 are referenced as footnotes only. Publicly
available documents referred to during the Commission’s inquiry are cited.

Photographs, diagrams, pictures

The Commission has provided, and owns, the photographs, diagrams and pictures in this
report unless otherwise specified.

Verbal probability expressions

This report uses standard terminology to describe the degree of probability (or likelihood) that
an event happened, or a condition existed in support of a hypothesis. The expressions are
defined in the table below.

Terminology* Likelihood Equivalent terms
Virtually certain > 99% probability of occurrence Almost certain

Very likely > 90% probability Highly likely, very probable
Likely > 66% probability Probable

About as likely as not 33% to 66% probability More or less likely

Unlikely < 33% probability Improbable

Very unlikely < 10% probability Highly unlikely
Exceptionally unlikely < 1% probability

*Adopted from the Intergovernmental Panel on Climate Change
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Appendix 1: Defence Technology Agency SEM
metallurgy report - excerpt

Examination

Supplied to DTA for analysis were the two primary halves of the fracture, labelled 17-004 E#8a
and 17-004 E#8b. These samples will be referred to as 8a and 8b for the purposes of this
report. A third sample sectioned from 8a as part of the Quest Integrity investigation was also
supplied.

Visual examination of the as-received fracture surfaces revealed the presence of vast areas of
impact damage, oxide deposits and debris. Solvent cleaning was undertaken to remove as
much of the surface contamination as practical. Initial visual examination indicated overload.
The fracture faces consistently exhibited fractures at 45° to the structure with a rough
appearance that is associated with ductile overload fractures. No fracture faces exhibited
indications of fatigue cracking or brittle fracture.

Following visual examination, all fracture surfaces and surrounding areas of interest were
optically examined under magnification. All fracture surfaces displayed similar ductile failure
morphologies, consistent with fast fracture (overload). Despite the solvent cleaning efforts
large areas remained concealed by oxides and debris, interspersed with scoring and smearing.
No evidence of fatigue or pre-existing cracks was found.

The section of the structure was removed for SEM inspection. This section was selected for
high magnification SEM analysis as it contains fastener holes, tight radii, and other stress
raisers, which are possible crack initiation sites.

SEM analysis microscopy showed consistent overload morphology at higher magnifications.
On much of the fracture face feature definition was diminished due to widespread surface
corrosion and damage. There were no obvious fatigue progression or arrest marks on the
fracture surface and no obvious crack origin.

Discussion

Inspection of the fracture surfaces from the tail fin of ZK-IED was conducted from low to high
magnification utilising magnifying eyepieces, a Leica M165 macroscope and SEM. Optical
examination did not suggest there were any pre-existing cracks or fatigue cracking that had
contributed to the failure of the component.
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Appendix 2: Airbus Helicopters Safety Information
Notice No. 3298-S-00

|'"""""'1

& AIRBUS

HELICOPTERS No. 3298-S-00

SAFETY INFORMATION NOTICE

SUBJECT: GENERAL

Unanticipated right yaw (main rotor rotating counter clockwise), commonly referred to as
LTE

For the attention of

e

AIRCRAFT Version(s)
CONCERNED Civil Military

C (C23, CB, CB-4, CB-5), D (DB, DBS, DB-4, DBS-4,

BO105 DBS-5), S (CS, CBS, CBS-4, CBS-5), LS A-3 CBSS KLH, E-4

MBB-BK117 A-1, A-3, A4, B-1, B2, C-1, C-2, C-2e, D-2, D-2m D-2m

T1,T2,T2+, 73, P1, P2, P2+, P3, EC635 T1, EC635 T2+,
EC135 EC635 T3, EC635 P2+, EC635 P3, -
T3H, P3H, EC635 T3H, EC635 P3H

Background

Unanticipated yaw is a flight characteristic to which all types of single rotor helicopter (regardless of anti-torque
’ design) can be susceptible at low speed, dependent usually on the direction and strength of the wind relative to

the helicopter.

This characteristic was first identified and analyzed in relation to OH-58 helicopters by the US Army, who coined
the description "loss of tail rotor effectiveness (LTE)" even though the tail rotor always remained fully serviceable.
Itis not linked to any failure and has nothing to do with the full loss of tail rotor thrust.

Where this type of unanticipated yaw situation is encountered, it may be rapid and most often will be in the
opposite direction of the rotation of the main rotor blades (i.e. right yaw where the blades rotate
counterclockwise). Swift corrective action is needed in response otherwise loss of control and possible accident
may result.

However, use of the rudder pedal in the first instance may not cause the yaw to immediately subside, thus
causing the pilot to make inadequate use of the pedal to correct the situation because he suspects that it is
ineffective when, in fact, thrust capability of the tail rotor available to him remains undiminished. "Loss of tail
rotor effectiveness" is not, therefore, a most efficient description as it wrongly implies that tail rotor efficiency is
reduced in certain conditions.

Understanding unanticipated yaw is important to avoiding it, particularly as it appears to continue to be a
contributing factor to some accidents. Therefore, this notice gives detailed information on when the situation
may arise, why the tail rotor may wrongly appear to be ineffective, and how to respond in order to maintain full
control / recover.

Revision0 2019-07-03 Page 1/5
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AIRBUS

HELICOPTERS No. 3298-S-00

How does Unanticipated Right Yaw occur?

The explanation can be found in a ' ' g ' '
diagram/curve which charts pedal position \I/‘»‘ \,4’_ 8/ _.¥ '
according to helicopter heading relative to i > 5 \/1/\ ¢
true wind direction (while at trim and in RIGHT 100

hover). Such a curve exists for each
combination of weight, altitude, temperature
and wind speed.

75

An example is provided in Figure 1. The well-
known critical azimuth, which gives the
smallest pedal margin, corresponds in this
Figure to about -90° heading (wind coming
from the right hand side with respect to the

Pedal Position (%)

FULL
helicopter). LEFT

The blue curve corresponds to hover trim
conditions. From there, when right pedal is
added (i.e. the pedal position moves above Figure 1: Example of hover pedal curve
the blue curve) the helicopter yaws to the

right, and when left pedal is added it yaws to

the left (the pedal position moves below the

curve).

Helicopter Heading wrt Wind (°)

' Where a headwind is present (green area in Figure 1) the helicopter is stable in yaw. If a gust alters the heading of
the helicopter, from 0° to -10° for example, the pedal position is now above the curve (the heading was brought
’ to -10° with the pedal position that existed at 0°). The helicopter yaws right until it crosses the trim curve, which

happens at the initial 0° heading. Shifted away from the trim position, it comes back to it.

On the opposite side of Figure 1 the red area represents an area of a yaw instability. When the helicopter is
shifted from its trim position, it moves further away until a stable headwind condition is found. This tailwind
instability is well known by helicopter pilots who are aware that yaw must be very carefully controlled when the
wind approaches from behind (tailwind).

Stabilizing surfaces are installed downstream of the center of gravity. The tail rotor and the fin have this role and
are well located for forward flight conditions. In a tailwind, however, their position on the helicopter is not ideal.
As a result, they cause yaw instability.

This can be managed as long as the pilot is aware of the wind direction relative to the helicopter. It becomes more
difficult when information about wind direction and strength is not available, especially when yaw maneuvering is
required. The pilot can reach the upper limit of the stable range (about 60° heading in Figure 1) without much
advance warning and, as a result, switch from experiencing stable yaw behavior to fully unstable yaw behavior.
This can give the pilot the feeling that the helicopter rotates of its own accord - even if though it is the result of his
control inputs and the consequence of the change of wind heading on tail rotor thrust.

Revision0 2019-07-03 Page 2/5
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FULL
RIGHT 100

4
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This is illustrated in the graph in Figure 2.
Starting from 0° wind heading, a right pedal
step is made (indicated by a vertical black

arrow). This brings the control position above
the trim curve and the helicopter therefore
rotates to the right until it crosses the trim
curve, where it stops. In headwind conditions,
pedal provides an attitude command: a
control step mainly produces a heading step.

75

Pedal Position (%)

A second right pedal step is included in
Figure 2. It has a similar effect to the first pedal
step, leading to a second heading step.

FULL
LEFT

90 180
Helicopter Heading wrt Wind (°) When a third right pedal step is made with the
same amplitude, the same heading change in
the order of 20° can be anticipated, but
unexpectedly this third step brings the pedal
position beyond the highest point of the pedal curve. This means a nose-right rotation will occur, as indicated by a
red arrow. As the trim curve is never reached, however, rotation of the helicopter (i.e. spinning) will not stop
unless left pedal is added. On the basis of the previous behavior of the helicopter, a 20° heading step with a
limited yaw rate was expected. On the third pedal step, however, spinning is reached, with strong yaw
acceleration. This is the "uncommanded rapid yaw rate which does not subside of its own accord" which defines
unanticipated yaw.

Figure 2: Starting an Unanticipated Right Yaw

’ The gap between the current pedal position (red arrow) and the blue trim curve gives an indication of the
encountered yaw rate. In the Figure 2 example, after passing the maximum of the blue curve (about 60° heading),
that gap increases drastically. It is not due to a pedal input, but to a trim position that is moving away. The pilot
has no indication of this changing trim position and the resulting yaw acceleration is therefore wrongly perceived
as being uncommanded, attributable to some external factor.

This is not the only way unanticipated yaw can start. Under-monitoring of the helicopter's yaw axis behavior while
at low speed in tailwind conditions can lead to the same result. It would depend on the direction of the initial
wind disturbance and should be equally distributed between right and left rotations. The same problem
demonstrated in Figure 2 can also appear on the other side of the stability range (circa -90° heading). The
unanticipated yaw developing there can only be to the left.

Most instances of unanticipated yaw which lead to accidents are to the right when the main rotor rotates
counterclockwise. This shows that the main problem is not a tailwind or wind in the vicinity of the critical azimuth,
where the pedal coming close to the 0% stop gives a clear warning. The main problem area for unanticipated right
yaw is on the other side of the stability range, when the pedal position is much more benign.
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AIRBUS

HELICOPTERS No. 3298-S-00

Why does the tail rotor appear to be ineffective?

Following unanticipated right yaw occurrence
depicted in Figure 2, three recovery strategies
have been plotted in Figure 3. Here, the pilot is .
assumed to have been caught unaware by the RIGHT 100 |
helicopter's behavior and reacted late in the :
vicinity of a 90° heading.

No control input (as shown by the red line), or
a very small control input based on the tail
rotor efficiency as perceived prior to the
event, is not an option for the pilot. It cannot
stop the yawing.

Pedal Position (%)

A large and slow input (as shown by the yellow FULL z :
line) can zero the yaw rate, but halting it will et 0| o r—

occur quite late. The trim curve is only crossed -180 -90 0 ElY 180
270° after the step input. This can appear to Helicopter Heading wrt Wind (°)

be a very long time to any pilot who does not

appreciate what is happening. This is why the Figure 3: Recovering from an Unanticipated Right Yaw
tail rotor can seem ineffective: large but slow

inputs make a clearly visible effect only at the

end of a 360° rotation.

A large and rapid input is represented by the green line. The yaw stops much more quickly, but the trim is found
in the unstable tailwind range. The heading must be closely monitored and headwind conditions recovered as
soon as practicable. For example, in one accident recorded by video, a decreasing yaw rate could be seen,
followed by further acceleration, indicating that the pilot seemed to have been unknowingly affected twice by
unanticipated yaw.

The key feature of an unanticipated right yaw recovery is large amplitude left pedal input. Recovery may not be
immediate, but will occur if the pilot persists in maintaining left pedal. In some instances, the pilot re-centered
the pedal before entering again a left pedal input. This cannot help and only delays recovery from the yaw. If the
yaw deceleration is not enough, more left pedal must be added, reaching the pedal end-stop if necessary.

The most probable reason for accidents following unanticipated yaw events is a late and too limited pedal input.
The pedal curve shows that this cannot stop the yaw in the short term. During an unanticipated yaw event, the
tail rotor remains fully effective and provides the best chance to recover. Yaw rate and wind conditions reduce its
thrust if it is at a constant pitch. There must be counterbalance by a huge pitch increase. The only warning the
pilot may get of potential loss of control is the onset of unanticipated yaw.

The apparent lack of efficiency of a limited pedal input can lead to misinterpretation of an unanticipated yaw as a
full loss of tail rotor thrust (for example, as would be the case after rupture of the tail rotor drive). The symptom
(unexpected intense right yaw) is similar and the short term response to a small and late pedal input is almost
zero for both. Only full left pedal input will make the required difference and enable the pilot to identify whether
he is experiencing unanticipated yaw or full loss of tail rotor thrust (due to malfunction) and, as a result, enable
him to take the most appropriate action. If full left pedal has no effect on the yaw, it is clear that there has been a
definite full loss of thrust, necessitating an immediate landing. If, however, full left pedal decelerates the yaw, it
becomes clear that the issue is unanticipated yaw in character, which necessitates staying well clear of the ground
and obstacles until a full recovery has been achieved.
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Unanticipated yaw when performance limited

In pure hover, about 10 % of the total power is spent on the tail rotor. Applying full left pedal can more than triple
the tail rotor power consumption. When the helicopter is power-limited (engine or MGB torque limit), it is
possible that full pedal cannot be reached while staying inside the helicopter's performance limitations. If the
power is available, applying full left pedal means an over-torque resulting in only maintenance actions rather than
loss of control and possible accident. If a hard power limitation exists (MGB torque limit or engine limit monitored
by the engine FADEC), the additional power required on the tail rotor can be unavailable. This will result in RPM
droop, which further increases the need for anti-torque while impairing the tail rotor thrust capability.

Most unanticipated yaw accidents do not occur in performance-limited conditions and, therefore, allow using full
left pedal to secure a straightforward recovery. Be aware, however, that when performance is limited, prevention
of unanticipated yaw occurrence becomes even more important (3 first points in the next paragraph).

What to do?

e Take particular care when wind comes from the left side or forward-left quadrant. Do not fly unnecessarily in
those conditions.

e Prefer, as much as possible, yaw maneuvers to the left, especially in performance-limited conditions. It is
easier to monitor the torque demand at the start of the maneuver than when responding to an abrupt
unanticipated yaw.

e To make a yaw maneuver, apply a low angular rate of turn and closely monitor it. Yaw acceleration will be
more obvious than during an aggressive maneuver.

e |f unanticipated yaw occurs, react immediately and with large amplitude opposite pedal input. Be ready to use
full pedal, if necessary. Do not limit yourself to what you feel sufficient, your feeling can be wrong. Never bring

’ the pedal back to neutral before the yaw is stopped.
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Appendix 3: Sequence of events related to the
accident helicopter

DATE ACTIVITY

1 MAY 2009 ‘Wide chord'’ tail rotor blades installed on accident helicopter in
USA

JANUARY 2014 BK117 helicopters S/N 7059 and 7124 imported into New

1 MARCH 2014

13 MARCH 2014

20 MARCH 2017

26 MARCH 2014

6 JUNE 2014

1 AUGUST 2014

4 AUGUST 2014

15 AUGUST 2014

20/21 AUGUST 2014

21 AUGUST 2014

25 AUGUST 2014

8 SEPTEMBER 2014

OCTOBER 2014

7 NOVEMBER 2014
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Zealand by Helipro

Application to CAA by the operator, for issue of airworthiness
certificate

CAA sent letter of acknowledgement to operator

Freewheel clutches taken from S/N 7059, installed onto Helipro
fleet helicopter (HYZ)

BK117 helicopters S/N 7059 and 7124 registered to Rick Lucas
Helicopters as ZK-IED and ZK-IPP respectively

Engines removed from ZK-IPP and installed into ZK-IED

Engineers signed certificate of release to service for engine
changes

Email from chief engineer sent to CAA advising awaiting tail
rotor head

Helipro Aviation Services requested revocation of their CAR
Part 145 certificate

CAA inspection for issue of airworthiness certificate ('narrow
chord’ tail rotor blades were evident on ZK-IED at this time)

CAA presented operator with airworthiness certificate for
helicopter

Aircraft tradesperson initialled maintenance records for
helicopter reassembly

CAA completed airworthiness certificate inspection checklist
and signed that ‘all requirements have been satisfied’

Helipro placed into receivership

ZK-IED registration changed to name of Precision Helicopters



Appendix 4: Eurocopter Service Bulletin SB-MBB-BK

117-30-105

~

eurocopter SERVICE BULLETIN

an EADS Compan

- MBB - BK 117
Date: March 24, 1997 No. SB-MBB-BK 117-30-105
Rev. 2, October 25, 2001
Subject:  Tail rotor head assy — modification of tail rotor head for use of tail rotor blades
117-317411 or B641M1001 101 )

1. PLANNING

1.A. Effectivity

1.A.1. Helicopters Affected:

1.A.2. Components Affected:

1.A.3. Spare Parts Affected:

1.B. Reason

All MBB-BK 117 A-1, A-3, A-4, B-1, B-2 helicopters equipped with
the following tail rotor head.

tail rotor head 105-317391

tail rotor head 117-31725

tail rotor head 117-31714

tail rotor head 117-31715

main rotor blade 117-15004 (see 1.B., only valid for MBB-BK 117 A-1)

tail rotor head 105-317391
tail rotor head 117-31725
tail rotor head 117-31714
tail rotor head 117-31715
main rotor blade 117-15004

See 2.C.5 for explanation concerning the spare parts affected.

For reasons of harmonisation among MBB-BK 117 helicopters, ECD will cease production of the tail

rotor blades:

117-31742 117-31743
117-31745 105-31754
105-31756 105-31757
105-31964 105-31966
From now on the tail rotor blades B641M1001 101 or 117-317411 will be delivered as spare parts for | |
all models.The new tail rotor blade has been technically modified. The resulting improvements are as
follows:
— tail rotor blades may be replaced individually (see also 2.C.6) [ ]

March 24, 1997
Rev. 2, October 25, 2001

increased thrust of tail rotor in relation to tail rotor power
improved damage tolerance
lower direct maintenance costs (DMC) and therefore lower direct operating costs (DOC).

SB-MBB-BK117-30-105
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[ | To enable the tail rotor blade B641M1001 101 or 117-317411 to be used, it is necessary to modify the

— tail rotor head 105-317391 to tail rotor head 117-317391
tail rotor head 117-31725 to tail rotor head 117-317391
tail rotor head 117-31714 to tail rotor head 117-317131
tail rotor head 117-31715 to tail rotor head 117-317131

On helicopter models A3, A4, B1 and B2, it is possible to extend the maximum control angle of the tail
rotor from 24° to 26.3°. This extension of the tail rotor control range, by replacement of the bellcrank
assy and readjustment of the pedal stop screws, is described in the Service Bulletin

MBB-BK 117-30-107.

Only valid for model MBB-BK 117 A-1:

— Tail rotor gearbox assy 117-31707 has to be modified to tail rotor gearbox assy 117-317071.

— If main rotor blades P/N 117-15004 are still in operation, ECD reminds that the Alert Service
Bulletin ASB-MBB-BK 117-90-105 be accomplished. This ASB has to be carried out prior to the
accomplishment of the Service Bulletin SB-MBB-BK 117-30-105, to ensure free movement
between main rotor and tail rotor.

1.C. Description
Remove and disassemble the tail rotor head. Replace the control lever. For MBB-BK 117 A-1 additio-
nally replace the control rods. Assemble tail rotor head and reidentify. Install tail rotor blades. Balance
“tail rotor head assy” and install. Rig tail rotor controls.
For MBB-BK 117 A-1 with main rotor blade 117-15004 the Alert Service Bulletin
ASB-MBB-BK 117-90-105 must be accomplished.

1.D. Compliance

[ | This Service Bulletin shall be accomplished if the tail rotor blade B641M1001 101 or 117-317411 is
installed in place of the following tail rotor blades:
117-31742 117-31743
117-31745 105-31754
105-31756 105-31757
105-31964 105-31966
1.E. Approval
The information or instructions contained in this document refer to change no. 119 i.a.w. the
relevant approval issued by LBA.

1.F. Manpower Requirements

Approx. 9 man-hours

SB-MBB-BK117-30-105 March 24, 1997
Page 2 of 7 Rev. 2, October 25, 2001

Page 42 | Final Report AO-2017-004



1.G. Material, Cost and Availability

Items 3 and 4 (see 3.A. Required Parts) are not included in the SB—kit and must be ordered
separately.

Information concerning price and availability of SB—kit, will be provided by ECD, Dept. D/SL on re-

quest.
1.H. Special Tools (not applicable)
1.l. Mass and Moment (not applicable)

1.J. Reference

MM-MBB BK 117 (valid for MBB-BK 117 A-1, A-3, A-4, B-1, B-2)

1.K. Other Publications Affected

The contents of this Service Bulletin will be incorporated in one of the next revisions of MM (valid for
MBB-BK 117 A-1 thru B-2) and IPC.

1.L. Electrical Load (not applicable)

2. ACCOMPLISHMENT INSTRUCTIONS

2.A. Inspections Required (not applicable)

2.B. Work Procedure

2.B.1. Only valid for model MBB-BK 117 A-1:
Ensure that ASB-MBB-BK 117-90-105 has been accomplished.

2.B.2. Remove tail rotor blades per MM, Chapter 34.
2.B.3. Remove tail rotor head per MM, Chapter 33.

2.B.4. Remove control lever assy 105-31736 or 117-31730 and balance weights per MM, Chapter 33.
(The 180-g-weights with P/N 117-31714.07 are reused with the new tail rotor head !)

2.B.5. Only valid for model MBB-BK 117 A-1:
Remove control rod assy 117-31821 per MM, Chapter 33.

2.B.6. Only valid for model MBB-BK 117 A-1:
Install control rod assy 117-31822 per MM, Chapter 33.

2.B.7. Attach control lever assy 117-317361 to blade mounting fork per MM, Chapter 33. Screw
balance weights 117—-31714.07 on new control lever and secure with split pin per MM,

Chapter 33.
March 24, 1997 SB-MBB-BK117-30-105
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2.B.8. Fill out new nameplate MBBN 3060E1BS with the P/N of the modified tail rotor head.
Tail rotor head 105-317391 is reidentified to 117-317391
Tail rotor head 117-31725 is reidentified to 117-317391
Tail rotor head 117-31714 is reidentified to 117-317131
Tail rotor head 117-31715 is reidentified to 117-317131
Fill out new nameplate with the serial number of the tail rotor head. Remove existing nameplate
of tail rotor head from the inner sleeve and clean the bonding surface on the inner sleeve with
acetone. Bond new nameplate to inner sleeve.

2.B.9. Install tail rotor blades B641M1001 101 or 117-317411 on tail rotor head 117-317391 or
117-317131 per MM, Chapter 34.

2.B.10. Statically and dynamically balance “tail rotor head assy” per MM, Appendix G.

2.B.11. Install “tail rotor head assy” per MM, Chapter 33.

2.B.12. Rig tail rotor controls per MM, Appendix B. As from now, the setting of controls for model
MBB-BK 117 A-1 is performed with the same setting parameters as for models MBB-BK 117 A-3

thru B-2:

Blade angle for — pedals parallel: 10°
— left pedal at stop: 24°—0,3°
— right pedal at stop: -6°+0,3°

2.C.Conclusions

2.C.1. After completion of modification, change the P/N entry in the historical record of the tail rotor
head as follows:

Old P/N New P/N
tail rotor head 105-317391 117-317391
tail rotor head 117-31725 117-317391
tail rotor head 117-31714 117-317131
tail rotor head 117-31715 117-317131

2.C.2. The assy nomenclature “tail rotor head assy” is changed as follows:

Old P/N New P/N
tail rotor head assy 117-317201 117-317211
tail rotor head assy 117-31720 117-317211
tail rotor head assy 117-31711 117-317121
tail rotor head assy 117-31712 117-317121
tail rotor head assy 117-31713 117-317121

2.C.3. The assy nomenclature “tail rotor gearbox assy” for the model MBB-BK 117 A—1 is changed as

follows:

Old P/N

New P/N

SB-MBB-BK117-30-105

Page 4 of 7

tail rotor gearbox assy 117-31707 117-317071
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2.C.4. Due to the replacement of the tail rotor blade, the tie—down for tail rotor blades P/N 105-83226
or P/N 117-832261 may not be used any more. For tail rotor blades replaced i.a.w. this
Service Bulletin, the tie—down for tail rotor blades P/N 117-770821 is to be used.

2.C.5. When the spare parts listed in 1.A.3. are used, this Service Bulletin has to be accomplished prior
to their installation. In the case of the main rotor blades P/N 117-15004, as used for model
MBB-BK 117 A-1, section 1.B. (Reason) must be observed.

2.C.6. The use of tail rotor blades with different part numbers in the same blade set at the same time is I
not allowed.

3. MATERIAL INFORMATION

3.A.Required Parts

No. Qty. Nomenclature Part No.
1 2 control lever assy 117-317361
2 2 tail rotor blade B641M1001 101 or
117-317411 8 I
3 4 weight (180 g) 117-31714.07 A
4 2 control rod assy 117-31822 A2
5 1 tie—down for tail rotor blades  117-770821
6 1 nameplate MBBN3060E1BS
7 a.r. acetone per FED O-A-51

(e.g. P/N 13000)

A\ Balance weights (180 g) with P/N 117-31714.07 already installed on the tail rotor head to be modified may
be reused. In this case it is not necessary to order new weights.

/2. Only necessary for model MBB-BK 117 A-1.

/3. From now on, the tail rotor blade 117-317411 can no longer be delivered by ECD and will be replaced by
the tail rotor blade B641M1001 101. In the case, that tail rotor blades 117-317411 are still on stock, they can
be used as before.

March 24, 1997 SB-MBB-BK117-30-105
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3.B.Discarded Parts

No. Qty

Nomenclature

Part No.

A\ Only valid for model MBB-BK 117 A-1.

Discarded parts are not taken back by ECD.

SB-MBB-BK117-30-105
Page 6 of 7
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control lever assy

tail rotor blade

weight

control rod assy
tie—down for tail rotor blades

105-31736 or
117-31730
117-31742 or
117-31743 or
117-31745 or
105-31754 or
105-31756 or
105-31757 or
105-31964 or
105-31966
117-31715.01 or
117-31715.02 or
117-31730.02
117-31821 A\
105-83226 or
117-832261
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Pos. | Nomenclature

Old P/N

New P/N

1 balance weights

or
or

117-31715.01
117-31715.02
117-31730.02

117-31714.07

2 control lever assy

or

105-31736
117-31730

117-317361

3 tail rotor blades

or
or
or
or
or
or
or

117-31742
117-31743
117-31745
105-31754
105-31756
105-31757
105-31964
105-31966

B641M1001 101 or
117-317411

4 control rod assy
only valid for model MBB-BK 117 A-1

117-31821

117-31822

March 24, 1997
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Appendix 5: Continuing Airworthiness Notice (CAN)
05-008

Continuing Airworthiness Notice — 05-008 Revision 1 m_

Mainten ance Histor}; = ReViE'w CAAL AVIATION ALTHORITY
COF NEW ZEALAND
15 January 2018

Issued by the Civil Aviation Authority of New Zealand in the interests of aviation safety. A Continuing Ainvorthiness Notice (CAM) is intended to
alert, educate, and make recommendations to the aviation community. A CAM contains non-regulatory information and guidance that does not
meet the criteria for an Airworthiness Directive (AD). The inspections and practices described in this CAN must still be camied out in accordance
with the applicable MZCAR Parts 21, 43 and 91. CAN numbering is by ATA Chapter followed by a sequential number for the next CAN in that
ATA Chapter.

Applicability:
All aircraft previously operated by Rick Lucas Helicopters Limited, or previously operated by Helipro Aviation
Training Limited, including aircraft previously maintained by Helipro Aviation Support Limited.
This Continuing Airworthiness Motice (CAM) is not applicable to aircraft operated or maintained by Helipro (Fiji)
Limited.
Purpose:
The purpose of this CAN is to notify cument ownersioperators of aircraft that were previously operated by Rick
Lucas Helicopters Limited and Helipro Aviation Training Limited, and aircraft that were previously maintained by
Helipro Aviation Support Limited of possible significant anomalies with the maintenance and engineering practices
that may exist.
Background:
Thiz CAN is prompted by a Transport Accident Investigation Commission (TAIC) investigation into an accident
involving a MBB-BK 117 helicopter.
While rezearching the maintenance history of the accident helicopter, the TAIC investigators found what appears to
be significant anomalies with the maintenance and engineering practices applied to the accident helicopter.
Both TAIC and the CAA are concerned that if similar maintenance and engineering practices were carried out on
other aircraft previously operated by Rick Lucas Helicopters Limited or other aircraft previously operated by Helipro
Aviation Training Limited, and aircraft previously maintained by Helipro Aviation Support Limited, then those aircraft
could be atrisk. The cumrent ownersfoperators of those aircraft could be unaware of that risk. (Occumrence 1775039
refers).
Requirements:
An engineer with an Inspection Authorisation (14) shall determine if the aircraft was previously operated by Rick
Lucas Helicopters Limited, or operated by Helipro Aviation Training Limited, or if the aircraft was previously
maintained by Helipre Aviation Support Limited, in the period commencing 1 January 2012 onwards.
If the aircraft is affected, then the |A shall review the maintenance actions accomplished on the aircraft and
determine if any life limited parts (including finite life and manufacturer's recommended overhaul life) have been
released to service by persons working for Rick Lucas Helicopters Limited, or Helipro Aviation Support Limited_
If any person working for these companies has issued a release to service for maintenance associated with any life
limited part, then accomplizh the following actions:

+ Determine that the life limited part is approved for installation on the aircraft model.

* Check the physical P/N and S/N of the affected life limited part installed on the aircraft.

* Determine that acceptable records, including component leg cards, a Form 1 andfor a Form 2 document is

available for the affected part. The documentation must demonstrate that the manufacturer life limitations
have not been exceeded for the affected part.

+ Complete a CADDS Defect Report form for every aircraft reviewed regardless of whether or not any
anomalies were found.

* Accomplish appropriate corrective actions before further flight.
Accomplish the aforementioned requirements and actions by 28 February 2018.
A CADDS Defect Report form can be obtained from hitp-theww. caa govi nzlForms/CADDSD  Form.pdf
The completed form can be emailed to the CAA at CAQ0S@caa govt.nz
Enquiries:
Enqguiries with regard to the content of this Continued Airworthiness Notice should be sent to:
Shaun Johnson
Manager Airworthiness Unit

Email: ghaun.johnsoni@caa.govt.nz
Phone: 04 560 9444

Page 1 of 1
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Appendix 6: Advisory Circular AC 21-2, Airworthiness Certification Process
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A CAA aircraft inspection
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TAIC Kowhaiwhai - Maori scroll designs

TAIC commissioned its kdwhaiwhai, Maori scroll designs, from artist Sandy Rodgers (Ngati Raukawa,
Tuwharetoa, MacDougal). Sandy began from thinking of the Commission as a vehicle or vessel for seeking
knowledge to understand transport accident tragedies and how to prevent them. A ‘waka whai marama (i te ara
haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is metaphor for the Commission. Marama (from
‘te ao marama’ — the world of light) is for the separation of Rangitane (Sky Father) and Papataanuku (Earth
Mother) by their son Tane Mahuta (god of man, forests and everything dwelling within), which brought light and
thus awareness to the world. ‘Te ara’ is ‘the path’ and ‘haumaru’ is ‘safe or risk free'.

Corporate: Te Ara Haumaru - The safe and risk free path

The eye motif looks to the future, watching the path for obstructions. The encased double koru is the mother
and child, symbolising protection, safety and guidance. The triple koru represents the three kete of knowledge
that Tane Mahuta collected from the highest of the heavens to pass their wisdom to humanity. The continual
wave is the perpetual line of influence. The succession of humps represent the individual inquiries.

-

Sandy acknowledges Tane Mahuta in the creation of this Kdwhaiwhai.

Aviation: nga hau e wha - the four winds

CRCIOCRGED

To Sandy, ‘Nga hau e wha' (the four winds), commonly used in Te Reo Maori to refer to people coming together

from across Aotearoa, was also redolent of the aviation environment. The design represents the sky, cloud, and
wind. There is a manu (bird) form representing the aircraft that move through Aotearoa’s ‘long white cloud'. The
letter ‘A’ is present, standing for aviation.

Sandy acknowledges Ranginui (Sky father) and Tawhirimatea (God of wind) in the creation of this Kdwhaiwhai.

Marine: ara wai - waterways

GNPV IOV KON

The sections of waves flowing across the design represent the many different ‘ara wai’ (waterways) that ships sail
across. The 'V’ shape is a ship’s prow and its wake. The letter ‘M" is present, standing for ‘Marine'.

Sandy acknowledges Tangaroa (God of the sea) in the creation of this Kdwhaiwhai.

Rail: rerewhenua - flowing across the land

The design represents the fluid movement of trains across Aotearoa. ‘Rere’ is to flow or fly. ‘'Whenua’ is the land.
The koru forms represent the earth, land and flora that trains pass over and through. The letter 'R’ is present,
standing for 'Rail".

Sandy acknowledges Papatdanuku (Earth Mother) and Tane Mahuta (God of man and forests and everything
that dwells within) in the creation of this Kéwhaiwhai.
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Transport Accident
Investigation Commission

Recent Aviation Occurrence Reports published by
the Transport Accident Investigation Commission
(most recent at top of list)

Robinson Helicopter Company R22, ZK-IHA, Impact with terrain, Near Reefton, 27
March 2017

ATR72, ZK-MCY, Landing gear failure, Nelson, 9 April 2017
Robinson R44, Main rotor blade failure, Waikaia, Southland, 23 January 2015

Airbus Helicopters AS350BA, ZK-HKU, Collision with terrain, Fox Glacier, 21
November 2015

Airbus A320 VH-VGY, Descent below clearance limit, Christchurch, 6 August 2017

Collision with terrain, Robinson R44, ZK-HTH, Glenbervie Forest, Northland, 31
October 2016

MDHI (Hughes) 369D, registration ZK-HOJ, Wanaka, 18 October 2018
Robinson R44, ZK-HTB, Stevensons Arm, Lake Wanaka, 21 July 2018

Robinson R66 helicopter, Partial power loss— forced landing, Hokonui Hills,
Southland, 14 November 2016

Air traffic control incidents, Hamilton aerodrome,17 December 2015

Eurocopter AS350 BA, ZK-HKW, Collision with terrain, Port Hills, Christchurch, 14
February 2017

Forced landing into Porirua Harbour (Pauatahanui Arm), MBB BK117A-3 Helicopter,
ZK-1ED, 2 May 2017

AO-2017-009: Boeing 787-9, registration ZK-NZE, Trent 1000-J2 engine failure near
Auckland, 5 December 2017; and AO-2017-010: Boeing 787-9, registration ZK-NZF,
Trent 1000-J2 engine failure, near Auckland, 6 December 2017

Eurocopter AS350-B2, ZK-HYY, Collision with terrain during scenic flight, Mount Sale,
near Arrowtown, 12 September 2016
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