REPUBLIC OF RWANDA

Ministry of Infrastructure

Aviation Accident and Incident Investigation Directorate General

Report on the serious incident to Bombardier Q400 NG with
registration 9XR-WM, operated by RwandAir, involving
detaching of an engine access panel during take-off at Jomo

Kenyatta International Airport, Nairobi, on Dec. 26" 2020.

Ref AAID [2021-01]

The sole objective of investigations carried out by the AAID is the prevention of accidents and
incidents. It shall not be the purpose of such an investigation to apportion blame or liability.
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List of abbreviations used in this report

AAIB Air Accident Investigation Branch (United Kingdom)
AAID Aviation Accident and Incident Investigation

Directorate General (Rwanda)

AD Airworthiness Directive

AMT Aircraft Maintenance Technician

AOM All Operator Message

FOD Foreign Object Damage

KAA Kenya Airports Authority

KGL Three letter code for Kigali International Airport

LOC Localiser (component of the instrument landing system)

NBO Three letter code for Jomo Kenyatta International Airport,
Nairobi

RCAA Rwanda Civil Aviation Authority

RCAR Rwanda Civil Aviation Regulation

SB Service Bulletin

TCCA Transport Canada Civil Aviation

UTC Universal Time Coordinated

VOR Very high frequency Omnidirectional Range

(radio navigation system for aircraft)
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Synopsis

During the approach of flight WB 465 for destination Kigali on Dec. 26th 2020
the wing de-icing system of the aircraft, a Bombardier Q400 NG, appeared to be
inoperative. After parking it was found that the de-icing boot of the left wing
showed a deep cut, while a large access panel from the left-hand engine cowling
was missing. The panel had been opened during oil servicing at departure station
Nairobi.

The Q400 engine access panel measures approximately 110 x 150 cm and has
four quick release latches. The missing panel was later found alongside the
departure runway of flight WB 465 at Jomo Kenyatta International Airport,
Nairobi.

When the panel was retrieved by airport staff at Nairobi, the two middle latches

were closed while the two bottom latches were found in the open position.

Apart from the incident with flight WB 465, a total of 11 similar incidents from
other operators were found whereby a Q400 engine access panel detached
during the take-off roll. In all cases the panel had not been closed correctly; no
mechanical failure of the latches occurred.

In view of these repeated occurrences, the aircraft manufacturer and Transport
Canada Civil Aviation issued a total of three safety publications comprising
proposed actions of a non-mandatory nature. At the time of the incident these

proposed actions had not been implemented by RwandAir.

The AAID reached the conclusion that the ergonomic design of the Bombardier
Q400 engine access panel is prone to human error, this in contrast to the

failsafe, intuitive configuration of its Q300 predecessor.

Further the AAID found shortcomings in the licensing and scheduling of the

Aircraft Maintenance Technician involved.

The investigation has resulted in the formulation of six safety recommendations
that are addressed to RwandAir, the RCAA, the aircraft manufacturer

Bombardier/De Havilland and Transport Canada Civil Aviation.
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1. FACTUAL INFORMATION

1.1 History of the Flight

1.1.1 General

Flight WB 465, conducted with a Bombardier Q400 NG, registered 9XR-WM, was
a scheduled passenger flight from Jomo Kenyatta International Airport at
Nairobi, Kenya (NBO) to Kigali International Airport, Rwanda (KGL) on Dec. 26t
2020. The flight left NBO on schedule at 02:00! and arrived at KGL 15 min.

ahead of its scheduled arrival time of 03:50.

The cockpit crew consisted of the Captain and the First Officer (F/O). Apart from
the cabin crew, also an Aircraft Maintenance Technician (AMT) travelled with the

flight.

The same cockpit crew and AMT had operated the previous flight WB 464 from
KGL to NBO. Prior to joining flight WB 464 /465 the AMT had been scheduled
for another KGL-NBO-KGL flight that was conducted with a different Q400
aircraft, carrying the registration 9XR-WL. In view of this earlier flight, the AMT
had reported for duty at 15:00 UTC (17:00 LT) on Dec. 25th,

Oil servicing of Q400 aircraft needs to be done within 15 - 30 mins after engine
shutdown. Since the 9XR-WM aircraft had been on the ground at KGL for two
days prior to flight WB 464, the AMT planned to perform oil servicing after arrival
at NBO.

1.1.2 Ground stop at NBO

The KGL-NBO leg of Flight WB 464 was uneventful. The flight arrived at time
01:20 on Dec. 26th, thus in night-time hours, where after the AMT conducted
the planned oil servicing, filling one quart on both engines. In order to reach the

engine oil filler cap on Q400 aircraft, it is necessary to open a large engine

L All times in this report are indicated in UTC unless otherwise indicated. Local time in Kigali is UTC+2, local time in
Nairobi is UTC+3.
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cowling panel. This panel is hinged at the top and is equipped with a total of four
quick release latches, two on the sides and two at the bottom. To his recollection,
the AMT closed both engine cowling panels correctly by engaging all four latches
of each panel. During his servicing activities the AMT used a torch since the
lighting conditions on the platform were insufficient. After completion of the oil
servicing the AMT conducted a walk-around check of the aircraft, which revealed

no anomalies.

As per company procedure, also the Captain conducted a walk-around check;

this walk-around was done before the oil servicing took place.

1.1.3 Flight from NBO to KGL

The return flight to KGL was uneventful until, during the initial approach, the
crew switched on the wing anti-ice due to some build-up of cumulonimbus
clouds. Upon switching on the wing anti-ice, the amber caution light ‘DE-ICE
PRESS’ illuminated as an indication of insufficient pneumatic pressure in one

or both of the de-icing boots on the leading edge of the wings.

1.1.4 After arrival in KGL

After arrival in KGL the Captain informed the AMT about the illuminated DE-
ICE PRESS light, where after the AMT did an external check of both de-icing
boots. He then found a big cut in the left-hand boot. A moment later the AMT
discovered that the engine access panel from the left-hand outboard engine
cowling was missing, which made him realise that the damage to the de-icing

boot was inflicted by the detached panel hitting the adjacent wing leading edge.

1.1.5 Aftermath of the incident

The AMT reported the damage of the aircraft to the Captain and informed the
Maintenance Control Centre of RwandAir.

The Captain submitted both a Flight Report to Flight Operations and an Air
Safety / Technical Incident Report to the Safety Department of RwandAir.

In the morning of Dec. 26t RwandAir informed the Aviation Accident

Investigation Directorate (AAID) about the incident with the 9XR-WM aircraft.
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It later transpired that staff from the NBO Wildlife Team had found the detached
panel on the edge of runway 06 just before taxiway Bravo of Jomo Kenyatta
International Airport during a routine runway inspection in the morning of
Dec. 26th. According to the related incident report that was compiled by the
Kenya Airports Authority (KAA), the panel was found in one piece with the
forward and aft latches in the closed, and with the two bottom latches in the

open position as is indicated by Figure 1 below:

Figure 1: Photo of the panel as found by the Wildlife Team of NBO airport.
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1.2 Injuries to persons?

The incident did not result in any injuries to persons.

1.3 Damage to aircraft

After landing the engine access panel from the left-hand outboard engine cowling

was missing, see Figure 2.

Figure 2: Missing engine access panel after arrival of flight WB 465 at Kigali.

Figure 3 below shows the panel after it had been shipped from NBO to KGL. At
this stage the AAID investigation team found that the two bottom latches were

in the closed position.3

2 This report follows the paragraph numbering according to Appendix 1 of ICAO Annex 13. Paragraphs numbers
that are not listed, are not applicable to this investigation.

3 1t is not known where and by whom the two lower latches were closed after the panel had been found. Since this
aspect is not relevant for the outcome of this investigation, the AAID did not look into this matter.
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Figure 3: Detached panel after arrival at KGL with the two bottom latches in the

closed position.
From the picture below it can be seen that the epoxy material on the inside of

the panel shows a crack running from the forward latch via an air intake to the

aft side of the panel.
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Figure 4: Photo showing a crack in the epoxy material on the inside of the panel.

Apart from the missing panel, damage to the left-hand wing leading edge was
found, amongst others resulting in puncturing of the left-hand wing de-icing

boot, see Figure 5:
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Figure 5: Punctured de-icing boot on the left-hand outboard wing leading edge.

1.5 Personnel information

1.5.1 Cockpit crew
Both the Captain and the First Officer were adequately experienced, trained and

licensed for the conduct of flight WB 464 /465.

1.5.2 Aircraft Maintenance Technician
The Aircraft Maintenance Technician (AMT) carried a generic AMT license, issued

by the Rwanda Civil Aviation Authority (RCAA) on November 21st 2018.

After completion of his training at Ethiopian Airlines, the AMT had acquired his
type rating licenses, issued by the Ethiopian Civil Aviation Authority, for
maintenance activities on Bombardier Q400 aircraft. These Ethiopian type

rating licenses had not been validated or re-issued by the RCAA.
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1.6 Aircraft information

Manufacturer Bombardier

Type Q400 NG

Registration 9XR-WM

Engines Pratt & Whitney PW150A

Date of manufacture 16 June 2015

Certificate of airworthiness | Date of issue: 29 June 2020
Date of expiry: 30 June 2021

1.7 Meteorological information
Meteorological conditions were no significant factor in this incident. During the
ground stop in NBO no precipitation or other adverse weather conditions

prevailed.

1.16 Tests and research

1.16.1 Q400 engine access panel

The access panel that was missing from the left-hand engine cowling after arrival
of the aircraft at Kigali International Airport has a size of approximately
110 x 150 cm. The panel is hinged at the top and is made from a carbon/epoxy
composite material. It is normally secured in the closed position by a total of
four quick release latches: two in the middle and two at the bottom end, see

Figure 6.
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Figure 6: Access panel with hinges at the top, two middle latches & two bottom

latches

1.16.2 Engine oil servicing on Q400 and Q300 aircraft

In principle the oil level of both engines is checked after each flight. On
Bombardier/De Havilland Q400 aircraft engine oil checking and servicing
requires opening of the entire engine access panel. To facilitate oil servicing,
Q300 aircraft - the aircraft type that preceded the Q400 series - is equipped with
a separate small oil servicing hatch that eliminates the need to open the entire

engine access panel, see Figure 7 below:
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Figure 7: Separate oil servicing panel on Bombardier Q300 aircraft.

1.16.3 Q400 engine fire protection system

Each engine nacelle of Q400 aircraft is equipped with three sensors that will
trigger a warning in the cockpit in case an overheat condition is detected.

A missing engine access panel will affect the correct functioning of the overheat

SENSOrs.

Additionally two fire extinguishing bottles are located in the adjacent wing
leading edge. These bottles can be discharged into the engine nacelle after an
engine fire warning in the cockpit has been triggered.

The fire extinguishing agent only is effective in a closed compartment. Therefore,
when the engine access panel is missing, the engine fire extinguishing system

will not be functional.
1.16.4 Similar occurrences

Apart from the incident involving flight WB 465 on Dec. 26t 2020, it was found

that since Dec. 2005 at least 11 similar occurrences involving detached engine
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access panels of Dash 8/Q400 aircraft have been documented by other operators

and investigating authorities.

One of these occurrences, that has been investigated by The South African Civil
Aviation Authority, concerns a Q400 flight from Cape Town to Bloemfontein in
July 2014. In this case it was demonstrated that the engine access panel had
detached during take-off at Cape Town International Airport because the two

lower latches of the panel had not been closed after oil servicing.

The Air Accident Investigation Branch (AAIB) from the United Kingdom has
investigated another significant case that occurred in December 2016, see

paragraph 1.16.5 below.

The aircraft manufacturer issued a Service Bulletin (SB)*4 in June 2017, see
Appendix 5.2. This SB calls for or the application of placards on the engine
cowlings.

Subsequently the aircraft manufacturer issued an ‘All Operator Message’ (AOM)
in July 2020. This AOM addresses (1) instructions for maintenance personnel,
(2) installing of an improved type of placards and (3) reworking of the latch
fittings. Both the SB and AOM are discussed in paragraph 1.16.6.

In September 2020 the Transport Canada Civil Aviation (TCCA) published a
Safety Alert (CASA 2020-08), to raise awareness of the proper maintenance
practice and recommended modifications to prevent inadvertent opening of

engine access panels during flight, see Appendix 5.4.

Following the incident with flight WB 465 on December 26t 2020, the Rwanda
Aviation Accident Investigation Directorate (AAID) issued a Safety Concern on

January 31 2021, see Appendix 5.5, recommending the operator RwandAir to

4 A Service Bulletin (SB) is issued by manufacturers of aircraft, their engines or their components to communicate
modifications which can be embodied in aircraft. If an available modification is judged by the manufacturer to be a
matter of safety rather than simply product improvement, then these usually are issued as an Airworthiness
Directive (AD) by the appropriate Civil Aviation Authority.
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implement the above mentioned All Operator Message from the manufacturer

without delay.

1.16.5 Investigation by the AAIB from the United Kingdom

The British AAIB conducted an investigation of a flight with a Dash 8/Q400
aircraft whereby an engine access panel was lost on departure from Manchester,
United Kingdom, on December 14th 2016. The same aircraft had been involved
in a similar incident one month earlier.

In both cases all four latches of the recovered panels were found to be in the
closed and latched position while the receiving fixtures on the engine cowling
showed no damage.

Inspection of the aircraft after the first incident revealed damage to the left wing
leading edge de-icing boot and wing skin panel.

Inspection of the aircraft after the second incident revealed puncture holes in
the skin on both sides of the vertical stabiliser and damage to both VOR/LOC5

antennas.

In their Final Report the AAIB formulated two safety recommendations.

The first recommendation relates to enhanced flight crew training on pre-
departure inspections, including a demonstration on the aircraft of correctly
secured main engine access panels.

The second recommendation relates to disseminating pertinent safety
information to ground operations staff.

The full AAIB report is attached as Appendix 5.1.

1.16.6 Service Bulletin and All Operator Message from manufacturer
On June 12th 2017 the aircraft manufacturer Bombardier/De Havilland issued
SB 84-11-46, see Appendix 5.2.

The reason for publishing this SB was formulated as follows:

> VOR: VHF Omnidirectional Range, a navigation system based on Very High Frequency (VHF) radio beacons.
LOC: Localiser, part of the Instrument Landing System (ILS).
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“Several incidents have been reported where the nacelle forward cowl doors
have departed aircraft during flight. In all cases, no physical evidence from
recovered doors support latch failure.

Departing door may cause damage to aircraft structure and/or flight

controls and loss of nacelle fire detection and extinguishing.”

The SB calls for the installation of placards on the engine cowlings that illustrate
how the engine access panels need to be closed and how an improperly closed
panel can be identified by a small gap between the lower edge of the access panel
and the surrounding cowling structure.

Investigation after the incident revealed that no such placards had been installed

on the two Q400 aircraft that are operated by RwandAir.

In view of the repeated occurrences whereby engine access panels were lost
during departure, the aircraft manufacturer issued All Operator Message
No. 870 on July 17th 2020, see Appendix 5.3. This AOM addresses:

1. Adding an instruction to the Aircraft Maintenance Manual on how to
properly close the engine access panels.

2. Installing of an improved type of placards, that replaces the placards from
SB 84-11-46.

3. Reworking of the latch mechanism by chamfering the edges of the cowling
door fittings. The reworked fittings improve the ability of the cowl doors to
engage with the lower cowl structure, thereby reducing the possibility of a
closed latch not engaging the fitting.

As an alternative the AOM mentions that new fittings with chamfered
edges can be supplied by the aircraft manufacturer.

Investigation after the incident revealed that both Q400 aircraft of
RwandAir were not equipped with reworked or replaced fittings according

to AOM No. 870.
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1.17 Organisational and management information

1.17.1 Rwanda Civil Aviation Regulation

For this investigation the following information from the Rwanda Civil Aviation

Regulation (RCAR) is of importance:

RCAR Part 4 (Airworthiness of aircraft)® indicates that an aircraft
registered in Rwanda shall not engage in commercial air transport
operation unless the aircraft has been maintained in accordance with the
maintenance procedures, recommended by the aircraft manufacturer.
RCAR Part 7 (Personnel licensing)” indicates that an Aircraft Maintenance
Technician who performs maintenance activities for aircraft registered in
Rwanda must have either a license given out by the Rwanda Civil Aviation
Authority (RCAA), or must hold a RCAA validation license based on the
original license given out by the Authority from another State.

RCAR Part 4 (Airworthiness of aircraft)® further states that: “No person
may schedule a person performing maintenance functions for aircraft for

more than 12 consecutive hours of duty.”

1.17.2 Information from interviews with RCAA and RwandAir

From interviews held with a RCAA safety inspector and a RwandAir quality

assurance officer it became apparent that prior to the incident with flight

WB 465 both the RCAA and the operator had received and were aware of Service
Bulletin 84-11-46 and All Operator Message No. 870, issued by Bombardier/De
Havilland.

It was also acknowledged by both the Authority and the operator that Safety
Alert CASA 2020-08, issued by TCCA, the Canadian Civil Aviation Authority,

had been timely received.

6 See RCAR Part 4: 4.105 COMPLIANCE WITH THE MANUFACTURER’S INSTRUCTIONS
7 See RCAR Part 7: 7.130 VALIDATION AND CONVERSION OF LICENCES OTHER THAN FLIGHT CREW LICENCES
8 See RCAR Part 4: 4.215 REST & DUTY LIMITATIONS FOR PERSONS PERFORMING MAINTENANCE FUNCTIONS

Page 19 of 66



2. ANALYSIS

2.1 Introduction
The incident with the 9XR-WM aircraft at NBO on December 26th 2020 is not an
isolated case. Since December 2005 a total of 11 other occurrences have been

documented whereby an engine access panel of a Q400 aircraft was lost.

Each of these occurrences has resulted in damage to the aircraft, has rendered
the fire protection system of the related engine unserviceable, and created a risk
for Foreign Object Damage (FOD) to other aircraft, since the panel is typically
lost during the take-off roll and thus left behind on or near the runway.

These elements are discussed in paragraph 2.2 and 2.3.

Further it must be noted that in all cases no mechanical failures of the panel
latches were found. Human factors therefore are an important element to be
considered in this investigation.

Additionally, the significant number of similar incidents also raises questions
with regard to the design of the engine access panel and ergonomic flaws that
might play a role when closing it.

The human factors and ergonomic aspects that relate to the Q400 engine access

panel design are addressed in paragraph 2.4.

Subsequently, the effectiveness of the measures, aimed at preventing improper
locking of the Q400 engine access panel, as taken by the aircraft manufacturer

and the Canadian TCCA, are discussed in paragraph 2.5.
The licensing, training and scheduling of the AMT who performed the oil
servicing at NBO of the 9XR-XM aircraft in the early morning of Dec. 26th 2020,

will be addressed in paragraph 2.6.

Lastly, paragraph 2.7 covers the timing and effectiveness of the pre-flight walk-

around check.
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2.2 Risks to the aircraft operation

The occurrences whereby a Q400 engine access panel was lost, have resulted in
punctured de-icing boots, damage to VOR/LOC antennas, damage to the wing
leading edges, the skin of the wings and the vertical stabiliser. Besides, in case
of a flight with a missing panel, the fire detection and extinguishing system of

the related engine is not functional.

Under adverse circumstances, like prolonged flying in icing conditions or when
a nacelle overheat condition would occur, operation with a missing engine access

panel could have serious additional consequences for the safety of the flight.

2.3 Risks of an engine access panel left on the runway

All documented cases indicate that an engine access panel from which the two
lower latches are not, or not properly engaged, will detach from the aircraft
during the take-off roll. It goes without saying that a panel with an overall size
of approximately 110 x 150 cm left behind on the runway, imposes a significant

FOD risk for subsequent flights that depart from the same runway.

2.4 Human factor and ergonomic aspects
In all 12 documented cases whereby a Q400 engine access panel was lost,
mechanical failure of the latch mechanism was not a factor. Instead it was found
that either:
a) All four latches were in the closed position, but without the locking pin(s)
being engaged into the receiving fixture(s) on the nacelle side, or:
b) The two bottom latches remaining in the open position after closing the

panel.

Condition (a) is described in the investigation report from the British AAIB, see

paragraph 1.16.5 and Appendix 5.1. The AAIB report explains how a slightly
misaligned panel may lead to a situation whereby the latches seem to be closed
properly, while in fact they are not actually engaged in the locked position.

Such a situation will result in a small gap between the lower edge of the panel
and the nacelle structure. This gap will be difficult to recognise, especially in

night time hours and/or in case of a dark coloured engine cowling.
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Condition (b) is applicable to the Cape Town incident of July 2014 that was
investigated by the CAA of South Africa as well as to the incident with the
9XR-WM aircraft on Dec. 26th 2020 at Nairobi.

Although it obviously is an omission not to engage the two lower latches after
closing of the panel, it must be noted that these latches are quite far removed
from the scene of the oil servicing. After checking and adding oil as required, the
subsequent closing of the large panel and engaging the two middle latches, a

false sense of ‘the job being done’ may arise.

Both condition (a) and condition (b) illustrate the inherent vulnerability of the
Q400 engine access panel design. In this respect it must be noted that its Q300
predecessor was equipped with a separate small hatch, that facilitated oil
servicing without the need to open the entire engine access panel, see Figure 7
in paragraph 1.16.2.

The Q300 configuration is to be considered as an intuitive, fail safe design: when
the oil servicing is completed, the adjacent small hatch ‘invites’ the user to close

it.

Therefore, when taking into account the series of occurrences whereby a Q400
engine access panel was lost in combination with the requirement to open and
close the panel virtually after every flight, it seems advisable that the aircraft

manufacturer considers a redesign of the current Q400 engine access panel.

2.5 Safety publications from aircraft manufacturer and TCCA

In view of the recurring incidents whereby a Q400 engine access panel was lost,
the aircraft manufacturer issued a Service Bulletin (SB) in June 2017 and an All
Operator Message (AOM) in July 2020, see paragraph 1.16.6.

Additionally, Transport Canada Civil Aviation (TCCA) published a Safety Alert in
Sept. 2020, see paragraph 1.16.4.

These three publications are all of a non-mandatory nature and aim to prevent
a situation whereby the panel latches seem to be closed properly, while in fact

they are not actually engaged in the locked position.
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In view of the serious consequences that detaching of an engine access panel
may have, the AAID is of the opinion that a safety publication entailing an
obligation to implement the measures, as suggested in the SB, AOM and Safety

Alert, would have been appropriate.

Apart from that it must be noted that the above mentioned safety publications
cannot compensate for the lack of intuitive ergonomics of the Q400 access panel
when conducting oil servicing as compared to the more user-friendly Q300

configuration.

Both the Rwanda Civil Aviation Authority (RCAA) and the RwandAir Quality
Assurance department acknowledged that they had timely received the related
SB, AOM and Safety Alert. However, up to the day of the incident with the
9XR-WM aircraft, the recommended measures from these publications had not
been followed up. These measures included:
— Adding an instruction to the Aircraft Maintenance Manual on how to
properly close the engine access panels;
— Installing of placards that show how an incorrectly closed door can be
recognised,;
— Reworking of the latch mechanism by chamfering the edges of the cowling

door fittings.

Even though the SB, AOM and Safety Alert are of a non-mandatory nature, their
recommendations should have been implemented since RCAR Part 4
(Airworthiness of Aircraft) clearly states that that a Rwanda registered aircraft
shall be maintained “in accordance with the maintenance procedures,

recommended by the aircraft manufacturer”.

2.6 Licensing, training and scheduling of the AMT

The AMT scheduled to perform the line maintenance activities for flight
WB 464 /465 carried type rating licenses, issued by the Ethiopian Civil Aviation
Authority. Contrary to the requirements laid down in RCAR Part 7 (Personnel
licensing) these type rating licenses had not been validated or re-issued by the

RCAA.
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It must therefore be concluded that the AMT was not adequately licensed for the

conduct of his duties.

Although the related SB, AOM and Safety Alert publications, that were known
to both the RCAA and RwandAir, primarily focus on the possibility of closing the
panel latches without actually engaging them, the AAID is of the opinion that
timely implementation of the recommended practices from these publications
would have prevented the incident with the 9XR-WM aircraft from happening.
More specifically: these safety publications would have made the AMT aware of
the repeated occurrences, whereby engine access panels were lost due to
incorrect closing.

Furthermore the publications refer to a new Aircraft Maintenance Manual (AMM)
task instruction® for proper cowl door closing, while the AMT concerned did not

receive any formal training on this task instruction.

Prior to joining flight WB 464 /465 the AMT had been scheduled for another KGL-
NBO-KGL flight for which he had reported for duty at 15:00 on Dec. 25th.

The scheduled arrival time of flight WB 465 at KGL was 03:50 in the morning of
Dec. 26th 2020, the actual on blocks time was 15 min. earlier, thus at 03:35.
The actual duty time of the AMT therefore was longer than 12 hours, whereas
RCAR Part 4 (Airworthiness of aircraft) states that the maximum duty time for
performing maintenance functions may not exceed 12 consecutive hours.

It must therefore be concluded that the AMT was scheduled beyond legal duty

time limitations.

2.7 Timing and effectiveness of the pre-flight walk-around check

RwandAir procedures require a walk-around check of the aircraft by one of the
pilots prior to each flight. The current procedures do not indicate a specific
timing for the walk-around in relation to the ground handling process. In the
9XR-WM incident, the two bottom latches from the access panel of the left-hand

engine remained in the open position after oil servicing. However, the protruding

9 AMM Task 71-10-06-410-80, originally released on October 5, 2017
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latch handles could not be identified by the Captain performing the walk-around
check at NBO, since this check was conducted before the oil servicing took place.
It therefore is advisable that RwandAir implements a procedure calling for a
walk-around check after all significant ground handling activities are completed.
In this way the walk-around check will be more effective in detecting any damage
inflicted during the ground handling activities, any debris or materials that are

left behind and any panel or (service)door that is not properly closed.
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3. CONCLUSIONS

3.1

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

Findings

The access panel of the left engine of the 9XR-WM aircraft detached
during the take-off roll at NBO because the two bottom latches of the

panel had not been closed after oil servicing.

The detached panel of the 9XR-WM aircraft damaged the de-icing boot
of the left-hand wing leading edge, rendering the de-icing system

unserviceable.

After departure of flight WB 465, staff from the NBO Wildlife Team found
the detached panel from the 9XR-WM aircraft alongside runway 06

during a regular runway inspection.

Detaching of an engine access panel on Bombardier Q400 aircraft
imposes a risk for aircraft damage, renders the engine fire protection
system of the related engine dysfunctional and will create a hazard for

Foreign Object Damage (FOD) to other aircraft.

Apart from the incident with the 9XR-WM aircraft, from Dec. 2005
onwards 11 similar incidents from other operators, whereby a Q400

engine access panel was lost, are documented.

In view of the repeated occurrences whereby an engine access panel of
Bombardier Q400 aircraft was lost, the aircraft manufacturer issued a
Service Bulletin in July 2017 and an All Operator Message in July 2020.
Additionally Transport Canada Civil Aviation (TCCA) published a Safety
Alert on this issue in September 2020.
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3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

3.1.12

The Service Bulletin and All Operator Message from the aircraft
manufacturer, as well as the Safety Alert from Transport Canada Civil
Aviation, contain proposed actions and recommendations of a non-

obligatory nature.

Although the RCAA and RwandAir acknowledged timely receipt of the
Service Bulletin, All Operator Message and Safety Alert, no follow-up

actions based on these safety publications were carried out.

Proper implementation of the proposed actions from the Service
Bulletin, All Operator Message and Safety Alert most probably would
have prevented the incident with the 9XR-WM aircraft from happening.

The total of 12 documented cases whereby a Q400 engine access panel
was lost during the take-off roll demonstrate that the ergonomic design

of the panel is prone to human error.

Contrary to the requirements laid down in RCAR Part 7, the Ethiopian
type rating licenses of the Aircraft Maintenance Technician had not been

validated or re-issued by the RCAA.
Contrary to the requirements laid down in RCAR Part 4, the operator

had scheduled the Aircraft Maintenance Technician for a duty period

that exceeded the maximum allowed duty time of 12 hours.
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3.2

3.2.1

3.3

3.3.1

3.3.2

3.3.3

Causal factor

The aircraft departing while the non-closure of the two bottom latches
from the access panel of the left-engine remained undetected.
Contributory factors

No follow-up being given by the RCAA and RwandAir after receipt of the
related Service Bulletin and All Operator Message from the aircraft
manufacturer as well as the Safety Alert from Transport Canada Civil

Aviation.

The walk-around pre-flight check by the pilot being conducted before

the access panel was closed after completion of the engine oil servicing.

The ergonomic design of the Q400 engine access panel being prone to

human error.
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4. SAFETY RECOMMENDATIONS

To Rwanda:

4.1

4.2

4.3

4.4

The Rwanda Civil Aviation Authority and RwandAir are recommended to
ensure that Aircraft Maintenance Technicians who perform duties for
RwandAir flights are licensed in accordance with the requirements as laid

down in RCAR Part 7.

The Rwanda Civil Aviation Authority and RwandAir are recommended to
ensure that Aircraft Maintenance Technicians are scheduled in

accordance with the rest & duty limitations as laid down in RCAR Part 4.

The Rwanda Civil Aviation Authority and RwandAir are recommended to
ensure that Service Bulletins and other relevant documentation from
aircraft manufacturers and foreign CAA’s are adequately assessed and

timely implemented as laid down in RCAR Part 4.

RwandAir is recommended to implement a procedure, specifying that the
required pre-flight walk-around check by the pilot should take place after

all significant ground handling activities are completed.

To Canada:

4.5

4.6

Bombardier/De Havilland is recommended to modify the design of the
current Q400 engine access panel, thereby:
— improving the ergonomics for latching of the panel, or

— eliminating the need to open the entire access panel for oil servicing.

Transport Canada Civil Aviation and Bombardier/De Havilland are
recommended to refrain from using publications of a non-obligatory

nature for issues that constitute a direct safety threat.
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5. APPENDICES

Appendix 5.1:
Investigation by the AAIB from the United Kingdom

AAIB Bulletin: 9/2017 G-PRPC EW/C2016/12/03

ACCIDENT

Aircraft Type and Registration: DHC-8-402 Dash 8 (Q400), G-PRPC

No & Type of Engines: 2 Pratt & Whitney Canada PW150A turboprop
engines

Year of Manufacture: 2010 (Serial no: 4338)

Date & Time (UTC): 14 December 2016 at 0624 hrs

Location: On departure from Manchester Airport

Type of Flight: Commercial Air Transport (Passenger)

Persons on Board: Crew -4 Passengers - 27

Injuries: Crew - None Passengers - None

Nature of Damage: Damage to engine access panel, impact
damage to vertical stabiliser and VOR/LOC
antennas

Commander’s Licence: Airline Transport Pilot Licence
(Aeroplanes)

Commander’s Age: 45 years

Commander’s Flying Experience: 7.120 hours (of which 142 were on type)

Last 90 days — 142 hours
Last 28 days - 63 hours

Information Source: AAIB Field Investigation

Synopsis

Following overnight maintenance work, the outboard engine access panel on the No 1
engine was incorrectly latched shut. This was not identified by the engineer completing the
task, by the flight crew during the subsequent pre-departure inspection, or by the ground
operations personnel dispatching the aircraft. During takeoff the panel failed at the hinge
attachment points and departed the aircraft, striking and damaging the vertical stabiliser,
before coming to rest on the runway and its grass verge. A previous incident, where the
same engine panel was lost during takeoff, had occurred on the aircraft a month earlier. This
report addresses both incidents. Safety action has been taken by the aircraft manufacturer
to add labelling and amend the Aircraft Maintenance Manual (AMM), and the operator has
revised its maintenance procedures. In addition, two Safety Recommendations have been
made relating to flight crew pre-departure inspection procedures and dissemination of
safety information to ground crew.

History of the flight

Following a day of routine flying operations on 13 December, the aircraft night-stopped at
Manchester Airport and was parked on a remote stand. The operator’s contracted maintenance
organisation completed a routine daily check on the aircraft that evening. This included

© Crown copyrghe 2017 n
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checlong the oll content of the No 1 engine, accessad by opening the outboard main access
panel on the angine nacelle. The check was concluded by agproximately 2115 hrs, with
the awcraft scheduled to retum to service for a8 0610 hrs departure the next moming. The
aircraft Technical Log enltry for the dady check was signed by the engneer at 0010 hes,

The operating flight crew arrived al the aircraft at 0530 hrs and began their normal pre-fiaght
checks. Al 0550 hrs, In accordance with company procedures for the first flight of the day
the commander conducied the pre-departure nspection. As it was still dark, he used a
torch to supplement the ambient airport Sghting dunng his inspection. He did not identify
any issues with the aircraft and the crew continued with thelr normal departure routine

The ground crew, who were responsible for pushing the aircralt back off the stand,
subsequently arrived and conducted ther own walkround check of the aircraft, also identifying
nothing of note. The aircraft was dispatched on lime and taxied 1o Runway 23R for takeoff
At approximately D624 hrs the aircraft commenced iis takeoff roll and then continued on an
apparently uneventful fight to Hannover, Germany, landing there at 0752 hrs

After the aircraft had parked on the stand and the passengers had disambarked, the ground
creyw informed the cabin crew that a panel was missing from the No 1 engine. The message
was relayed to the fight crew, who inspected the aircraft pnor to contacting the operator’s
maintenance control department. The operator informed Manchester Airport operations staff
a1 0836 hrs, who then conducted an inspection of Runway 23R, The panel was recovered
from a grass area 10 the side of the runway, approximately 440 m from the runway thresheold
Sections of the panel hold-open strut were also recovered from the runway and adjacent
paved areas In the same vicinty (Figure 1)

- ! -
wls ’:“' Wt

Figure 1
Location of tems released from the aircraft during takeoff
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Aircraft information

The DHC-8402 Dash 8 (Q400) is a twin-turboprop, medwm-range, passenger aircraft,
The main engine bay of each engine nacelle has two large forward access doors, one
inboard and one outboard. Theses access doors are made from a carbon/epoxy composite
material with integral foam-filled stiffening riba. Each door is hinged at the 1op, has a single
telescopic hold-open sirul and is secured in the dosed position by four quick-release lock
pin latches (Figure 2) Each latch, when closed, engages a pin into a receiver mounted
within the engine nacelle structure. The outboard door on the No 1 engine and the inboard
door on the No 2 engine allow access fo service the engine oll system.

Figure 2
Forward engine bay access panel

Aircraft examination

On inspection of the recovered panel all four latches were found 1o be n the closed and
latched position  There was no damage 10 the laich bolts or the receiving fixtures on the
nacelle (Figure 3)
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Figure 3
Engine access panel and nacebe

Inspection of the aircraft vertical stabiliser showed punclure holes in the skin on balh sides,
with impact rnarks aiso present on the jeading edge de-icing bool. There was also mpact
damage o both VOR/LOC antennas.

Figure 4
Damage to verticai stabiliser (similar damage occurred on both sides of the vertica
statiliser)
® Croer wopyrget 2007 25
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Pravious mcident on the samo sircraft
On B Movernber 2018 the Mo 1 engine acoess panel was found missing fram G-PRPC,

O the day bofors, it had arrved ai Balfast City Airpod ai 2145 hes foliowing a day of
reuline operalions. Enginesrs from (he opsrabor's subsidiary mainlenance eompary met
the alrcraf snd completed & noutine dally check on he alreral, which ingluded checking he
enging all sontents af bath engines.  ANsf tapping up the Mo 1 engine with all, 1he engineer
closad the access paned and complated the remaning parts of the aircrafl chack. The
Tachnical Log for the aircraft was signed &t approsimately 0030 hrs.

Later thal moming the fighl crew amived io pregare far the first flight of fhe day. At 080 hes
the aircrafl commandes carried oul a pre-depariure inspection of the aircrafl, which did nod
identify any issues. The ground crew respansible for departing the aircrafl arrived of 0815
hrs and also conducied a walkround inspection. Al 0843 hrs, the sicraft depared from
Rumvay &2 fora flight o Glasgow Arport.

At G700 hre the Sght crow from another departing arcratt from the same oparator reporied
a forpign object on the wnway. An inspection of the rureay was camied out by Airporn
Ciparations al the request of Ar Traffic Control and an engine access panel was recoversd
some 300 m am the threshold of Runway 22,

G-PRAC tanded af Glasgow at 0715 hrs, al which fime the ground handiing personnel
informed the flight crew fhal the No 1 engine access panel was missing from the airoraft
Furiner inspecton alse idenliied damage to Ihe lelt wing leading edge de-icing boot and
wing skin pane|. The recoversd acoess panel showed that &l four lalches were closed.
There was ra damage 1o the nacella where the latching bol receiving features were located.

Following this incident. on 28 Movember 2016, the operator lsswed Wotice to Englness
(MTE} 22 requiring thal

Folowing complation of aif work edfer an ndepandent parsan cames oul
a walkrouwnd inspechion fo verdly afl access panels am fited'securs, or the
cerdifping enginesr must redu affer 8 nofable penod of time for a double chedl
of the sacurity of tha disturbed panel securily, The indepemdan! person could be
& tschnician or a pilod, of he nofabls peviod of limme cowld be affer compiation of
paper work "

The NTE did not regure the addiions] walkromnd inspeciion io be recorded in lhe
maimienance papersork of tha sircraft Technical Log.

W e o H
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CCTV foctage

Adrport COTY fastage was recoverad shwing the commander's pre-depanung inspactan,
which was done with the mid of 3 tareh. The torch beam eauld be seen an various parts of
thie aireralt as the commander went to the nose of the aireraft first, then 1o the tail, fallowed
by the Mo 2 engine and the landing gear. The commander then inspected the Mo 1 engine
and the torch kght could be seen on the access panal ares, The inspection had a total
durafion of 3 minuies,

Mo CCTV footage was available for the period when the mainienance check was carried
ot on fhe Mo 1 engine.

Previous incidants on the global Meet

The mstutssturer reporled thal there hawe been nine ather insidents of sngine sccess
pan loss in-fight across the worldwide Q400 fleet. 0 sach case there was no damage o
the airframe |aich bofl mosiving fixture, suggesiing that the panel latches had been closed
ingormecily.

January 047 Nazeke dooe demcned

November 2015 o 1 e il cutbomed dGoor detached

Juby 2015 Cecthomrd door detaiiad

August 2014 Hazedie doot defached

Aty 2014 Mo 2 racedle inboard oo dedss hed
Dacombar 3012 | No 2 sstedhe inboard door deteched
Apel 2000 Mo 2 eacails inboard Soor dminzhes
ity 2008 Mo 1 raeadls - Dobea Soor Seinzkad

December 2004 Ma 1 =acefte inboard door deinched
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Husman faciors

Enginaanng

The maintanance camed out on the asrcraft on the avening of 13 Decembar was conducted
by & third party maintenance provider under conirac to the operator. Following the ncadent,
the mainlznence provider's stall based al Manchesler Airpoet stalied that they were unaware
of the exisience of NTE 22 af the lime ihe work wars camed oul, s0 had not conducted any
additional posi-raintznance inspection 1o check the securily of the laiches and panels, The
oparator’s safely investigation estabiished that. unlike the operatorcemed maintenance
subsidiary, there was no procediem in place for contracted maintenance company staff fo
read and sign NTEs.

The roufine dady check requirement was laid out in a =e1 of task shests where each fask,
once compleied, requined sign off by an engineer licensed on type. The fist of Ehe tasks
commenced with checks to irternal systerms and componenis, dentified as tasks 1 1o 14,
The farst axternal check was task 15, which reguired a full external walkround of the atrcraft
checkng for damage, ieaks and panal secunty. Checking the engine oil contant of each
engine was listed as lasks 28 and 27. Theae tasks were highlighted as safely cribeal and
hed & requeement for an independent check of the oil cap lor repeal mapection afier a
pemad of lime, inihe case of a licenced engineer compleling the task). There was no similar
instruction regarding the closing of the panal. Whilst the task siabed the ol contents check
should be in accordance with the Aircrafl Maimienance Manual (AMM), 3 subsequent review
with the alrerall manulfacturer confirmied [hal, &l the bme of thes evenl, the AN did ot
cantain any insiructons on opening or ciosing the engine access panel,

The cperalor's expectation was thal eath dem on the daily check lask sheel would be
signed for. The indevidiial pages would than be cerified compisie and an entry would be
aoded {0 the aircralt Technical Log, stabng that the daily check had been completed. The
signed hard coples of the iask sheets and Technical Log pages should then have been
posted o the operator's HO in accordance wilh their procedures, The operalor's safely

invesbgaton identfied that the conbracied maintenance company was nal certifying the
indrvidual tasks or task sheel pages, but was just adding an enlry directly ol the airerah
Tochnical Log. The hard copy documenis were also nod being sent o the oparafor

Intenviesss wilth the engineers involved in both the first and second incdents identfied a
cammon lechnigues used {0 secune the engine access panel. Thes invalved closing the bwa
upper latches first, followed by the two lower ones. Practical assesament of this technique
showed thal occasionally, as a resull of a slight misalignment of the panel, # did nod close
carrectly into the gap i the enging nacelle. Given the height of the panel and shorer
distance W the hinge line, i was difficull o apply the necessary force o fully engage the
panel at the lowel of Bhe top latches, when compared o appéying a simiar force at e botiom
of the panel. This could resull in the top laiches being closed, withou! the panel being
properly localed. As a consequence, The iscking pin would not be engaged in lhe receiving
fclure on the nacelie side, bul the lalch would extemally look and feei as if @ was propery
clogsad, Onca the upper aiches were closad in this manner, the panel would rest on the
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upper lalch pins  Significant force could then be applied to the bottom of the panel while
the lower latches were closed, but the pins would not engage in their receiving fixtures
The only extemal visual confirmabon of the incorrect closure of the panel, was a small gap
between the accass panel and the surrounding nacelle paneis (Figure 5)

Figure 5

Panel gap resufling from an incorrectly lstched panel (viewed from the ground under
similar lighting conditions to both incidents)

The engneers in both incidents involving G-PRPC were standing on steps to access the
engne which meant once the access panel was closed, they were looking downwards at
Ihe panel and using a head lorch 1o supplement the ambsent lighling on the stand, Fagure
6 shows how the perspective of the gap in the panel changes, when viewed under theae
circumstances. This woeuld have been further exacerbated on the incident aircraft as the
surrounding panels were painted purple rather than white, providing much less contrast 1o
the shadow cast by the access panel
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Figure 6

View of the panel gap following incorrect closure, from the perspective of the engineer
conducting the task

The operator subsequently revisad NTE 22 past-ncdent 10 mtroduce a procedure where
@ stickar is placed over the bottom of tha panel, when # is closed post-maintanance, This
provides visual and tactile confirmation to the engineer thal the panel is correctly closed
and secured.

Fight cperations

The airline procedures for pre-depariure inspection of the aircraft were documented in the
Operator's Operatons Manual Part B4 section 2.5.8 'External Inspection,’ which stated

The external checks are noymally performed walking clockwise around the
aircraf? stavting at the front passenger door, Crews shall nol open any penels as
part of the extarnal inspection, unless thers is a specific resson o belleve that
a securtty threat exists, or the Craw is pre-selecting a refuel figure. Parbicular
attention should be made fo enswre that all panels, equipment bay doors, engine
cowlings are property closed and secure and all pitof and static parts are not
damaged or obstructed.

& Dwee copwrapd 20T 33
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The inboard and caudboard engine access panals were also haghlighted a5 a8 specific
check item in the pre-deparfure Inspection checkiist. The operalor provided informalicn
on whai initial and recument training was provided for fight crew wilth respect o the
pre-daparture inspection. Guidance was provided al several points through the trainng
which was delivered whilst walking around the aircraft:

Ensriing an inilial ground schood hangar visil
Duaring basze training

Caiming line training
Assessed on final ine check and then bi-yearty lne check,

- W & w

Faollowing the first access panel loss in Movember 2016, the operator's Flight Operations
departmeani isswed Nofice To air Crew (NOTAC) 146/16 - 'Engine Cowling and Haiches
inspection’, to meguest extra vigilance whilst conducting pre-departurs inspectons. The
aircraft commandes from the second incident on G-PRPC confirmed thal he had read
this. documant pror o the fight, but commented in infenaew that as he had prenviously
been a flight snginser A did not contain any infarmation thal was new 19 him.

The commandsr slated thal he was &wvare thal a daily mainlenance check had been
signed for in the alreralft Technical Log and that this ewobved opening the engine aceess
pansls. When asked how he walld normally assess thal the access pansl was setufe,
he stated that the lalches would be flush He adviged Ehat this was taught To him dermng
his recani Q400 fype conwersion course, and was shown o him during the hangar
wisil and during his ling fraining. (The commander had joined the operabor five months
earliar. |

Whitst the co-péiot had not been present dumng the pre-deparure inspecton prior to the
accident fugh, he siated that the securing of panels, including engine access pansaks,
had been & classrmom discussion on his G400 type ating course. He had not had
Bhe cpporiunily 10 s 8 securely citfed pansgl during the course hangar visit, g5 they
had b=en open for mamntenance at the lime. He added that he had bean shown the
pra-departurs inspection procedune by a co-pdot during his lina training, whao had not
spacifically highlighled the engine access panels as a check item,

Twao further NOTACSs (6316 and 64/18) have subssquently been issued by the oparator,
to provide specific guidance in identfying cormect panel and door closure dusing the pre-
deparfure inspeciion and fo highighl the engingering requiremant o use @ slicker oves
the sngine access paned to confirm cormect closune,
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Ground opevaions

Ground operalions persoened usually work for a company confracted fo provide a
service for the arpori and faciiate the ‘push back' procedure for aircraft parked an
stands This consists of using an aircraft tug to reposition the aircraft from the Stand o
@ location whene the flight crew can safely start the aircraft engines and 1ax sway under
their own contral. Typecally @ two-man Eam 5 used, one o dive the lug and a second
who connects a headset to the aircrafl infercom, allowing them o communicate with
the flight crew and coordinate the process. They are not required 1o have any technical
gualfications and afen work on numerous diffarent ypes of ascrafl,

Before the arcraft dispeich process commenced, ground operalions parsonnel were
raguired to compleie a final walkround check of the sircraft Guidence for the lask was
provided in their Ground Cperation Manual section 3.4.3.1:

‘Before pushback can commmence @ findl walkround and extemal visul
inspection of ifhe aircrafl must fake place. This should inclide an inspection
of the condiian of the apron meluding the removal of any FOD'! confirmatian
that all hold, passanger and sendice doors, panels and lafches are ciosed and
Sacurs; chocks ang grownd egquipment e rmoved from the aincralf ang fhers
arp no piher pbsfruchons prevenhng e aircraff pushback onfo the faxiway:'

Ground operations staff ded nol receive copées of the operator's NOTAC or NTE. The
ground handler during the second incident had camgieted headset braining in Aprl 2014
This training inciuded pre-departure checks. The raming certificate from this course
ksted diffesent aircrafl types that were covered by the lraining, but did not include the
©400. The headset training did not specifically refer 1o the G400 type, but did incude a
genernic referance to checking that panels and engine cowlings were closed.

Aircraft manufaciurer’s response
Advisory labe/

The mircraft meamdaciurer has commencad development of & modification 1o add an

edvisory label 1o the access panal which provides péctonal gusdance on how o ansurne
the panel s correctly chosed and latchad (Figure T)

T Fopsgn Objoc] Dstem
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AMM Temparary Revision

Since this incident the aircraft manufacturer has issued AMM Termporary Revision 71-167,
which Includes instructions on how to carrectly ciose the engine nacelle access door.

Analysis

On two separate occasions the outboard engine access panel on the No 1 engine on
G-PRPC detached during takeoff, In both cases, the inspections of the panels and aircraft
folowing the event showed that the locking bolts on the panel latches and the bolt receiving
featires on the nacelie had not fadled or been damaged. In addition, the [atches on the
panets were confirmed 10 have been fully cliosed when the panels were recoversd  As such,
in both events the only explanation for the panels departing the aircraft during takeof was
that the bolts had not engaged in the receivers on the nacelle when the latches were shut,
in this event, the aircraft sustaned limiled damage which did not compromase its ability to
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complete Bhe fight safely. However, there is the polential for more sevious damage to ooour
and ihe depariure of such a larpe panel from the sreraft could also endanger people on the

ground.

Engineanng

The enginesrs conducting the maimenance daily check prior f6 both incdernts were
experanced and well trained staff, who had safely completed the same fask many fimes
during the yesss precading Bese incidents  They came from differenl companies, with
separate aning organisations and operated at diferent airports. Mo ssgnificant comtributing
that thary had completed ihe same f@sk successfilly. The only apparent commen links wers
the fechnigus used bo closa the panel, the physical positioning of the engineer as this was
dane and the lighting conditions at the time.

Tha iechnigue of ciosing the fop latches frsl. when combined with an access panel which
may not immediaisly i into its correct possion without addifional adjusiment, appears. to
have created the conddions for a sequence of svents which allowed e engineer fo dose
the Isiches believing that they had coreclly engaged the locking balts, when i realty
this was not the case. The facl that the engineers wese Men looking down on ihe pansl,
which wias predominandly illeminated by the beam from a head forch, maard that tha miin
indication of the gap at the bofiom of the panel was only visually igentfiable by the shadow
thal was casl, As fhe surrounding pansls were pained purple this may nol have been
obviows, particularly considering that the engineer was nal expechng the pane o be open
anrce the |alches were closed, was not specfically checking Tor the presence af a shadaw,
and may not have apprecialed the mplcation of the presence of a shadow In this position.

Aircralt manufacturer's safedy achon

The mamdaciurer's addifion of an advisory label on the panel will assist in raising awareness
ol fhe mplcations of a gap'shadow around the panel Al the bme of this accident the
AMM did not contain @ procedurs for opening/cosing the panel.  Evidence from this
imvesbigabon suggested thal using e bechnique of shuiing the top |Elches first could,
in some crcumstances, increase the lkelhood of the pavel baing closed incormectly and
ol being secursd, It would therefore have been beneficial for an approved technigue for
closing the panel io be included in e AMM. The arcaft manufaciurer has since publshed
Temporary Revision T1-197 o the AMM io inboduce these instruclions,

Cparator's safely sction

The op=ralar Mmmmmwmﬂwmumlmmmm
access paned securtty.  This inchides the requirement inlroduced by tha revised NTE 22
to place a secunty sticker over the panel edge fo confirm that there is o gap present
The sticker acts &5 an scddional viseal confirmation for fliight crew that the pane!l has
besn oorrecty secuted. The operator has also introduced & reguirement lor subooniract
mairenance organisalions to recesve coples of MTEs,
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Flight oparations

The operator's Operafions Manual provides clear guidanoe on how a pre-depariune
ingpecton shedld be completed. which highbghts Bee nead for the sscurity of the engine
Beoess pansels b be checked However, Mhere = 8 degree of inconsstancy in the way
in which this i5 taught pracically fo flight crew during thair \ype training. The results of
this werne shown in the CCTVY foolage of the pilof's nspeclion prior to the first incadent,
which did nof folioes the Operations Manual process, It was also identified by the co-plot's
fesponse when questioned aboul s training expesience T ight eréw ane nol shown the
difference belween careclly and incormeclly closed panels misundersiandings such os
e belisl fhal closed lalehes confem e pane| |8 securs cin beoome acoeplied cusism
and practce, and incidents such as this may continue o oooe,  The improved NOTAC
isswad by the operator should hefp fo incresse awareness amongst their existing fight cres
comamenity, buf mbroducing mproved and consistent training will provide an oppartunity
te increase awareness amongsl fight crew converting (o the 0400 The foliowing Salaty
Recommendation i thersfors made;

Safety Recommendation 2017014

It is recommended thas Fiybe Lid introduces defined and eonsistenty deivered
flight crasw fraining on pre-depariure. mspectiors for the DHC-B-402 (0400],
compliant with the inspection procedune documented In its Operations Mamial.
This shoudd include a practical element on the awcraft and a demonstration of
coffecily sscured main engine access panels.

Grownd ogerafions

Whilsf wallkround checks by ground operations crew represent a final cpporiunity o idendify
jsswes such as obviously open access panels, the persanned mvolved are nol technicaly
guslfied on type in e same way ihal enginesns and Night crew are. The operalor has no
cantral over the guality and content of their training and the serdce mey be provided by
rmuiitple companies across all the ainports thal the operaior flies to. A5 such, iheir mspeclion
of tha gircraft should ony be consclared a gross check and cannot be relied upon io aodress
issues such as closed but incomectly secured panels. However, thare B potentiaSy some
beredit bo the aperalor in noreasing general awarensss using apecificaly fargeted quidance
informatian relaling lo safety issues. The follawing Salely Recommendation i therefore
made:

Safety Recommendation 2007015

It is recommended that Flybe Lid considers infroducing a means of disseminating
partiment safaty information fo ground operations staff in an approprate fermal.

B Cryew pewpewis 067 35
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Conclusion

Fellowing ovemight mamienance work, the oulboard engine main access pansl on the No
1 engine was nol securely closed by the engineer, due io the lalch bolts not engaging in the
nacelle recening fealurss when the lslches were closed  Conltribulory faclars may have
besn & sight misrmatch in the chosure of the pansl and the lechniguee used by (he engneer
of closing the top latches first. The resuling gap amound the panel was not igentified by
that engineer completing the task. possibly as 3 conseguenca of the angle at which he was
looking down on the closed panel and the lack of contrast of the shadow cast on fhe dark
celoured engine nacalle.

The aircrafl commander did not idenity fhe Incofmedl dosure of the panel during hes
subsequent pre-departune inspection, neithed did the grownd operabions crew dispatehing
the alrcraft. Durnng the ned takeof, the panel failed at the hinge attachment points and
departed the aircraft sirilong and damaging the vertical stabiliser, before coming bo rest an
the rufrwary and ils grass verge. The investigation idenfified a lack of consislency in e way
Fight crew were nsiructed on completing pre-depasture napections durirg theit Fainirg.

& peaviolis aceigent, whare the sams engine panel was kest during takesf!, had accured an
the alrerall & month earier. The cirsumstances and nvestigation findings far balh sccsdants
were he same, Salety action has bean taken by the aincraft manulfackirer o add labeiling
and amend the AMM and the operator has revised iis maintenance procedures. N addifion,
two Safely Recommendalions have been made refating to flight crew pre-gepariure
inspection procedures and dissemination of safety nformation b ground crew, with the
intention of preveniing recETance.
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Appendix 5.2:
Service Bulletin 84-11-46 Bombardier/De Havilland

de HAVILLAND

BOMBARDIER Mﬁg

SERVICE BULLETIN

Customaear.
Support

ATASYSTEM: 71124 MNUMBES: S84-—11-—48

SUBJECT. Plecards and Markings = Relrofit = Exterior Label Installation -
MHacelle Cowl Door Closlng Procedures — ModSum 3—455662

1. PLANNING INFORKMATION

A.  Effectivity

Aircraft AHached

In—Sarce; DHC -8 &ircraft Modele 401 and 402 Serial Mumbers 4001,
Q003 Ihi 4554,

NOTE: The nstructions in thia service budlletin are only applcable fo the
gystems and parts mstalied at the tme of delivery on the alcraft or as
changed by Bombardier Asrospace Service Bulletings). Before you do
thiz Bullstin, examine all STC or egquivabant action changes to make
gure thiz bulistin can be completed,

Spares Aftected

Mane

B. Resason

Protheim:; Several incidents have been réporied whene the nacelle Torward cowl
doors have departsd aircraft during fight. In all cases, no physical
avidence from recovened doors suppart lafch fallure.

12 Jun 2017 S.6. B4-11—-46
Page 1 of 14
P
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SERVICE BULLETIN B4-11-48

Departing door may cause damags o aircaft structure andior flight
contrels and loes of nacelle fire detection and extinguishing.

Cause; Cause of probiem s attributed to Buman emors of falkure to ensurs &l the
door latches are engaged and that the door fully fouches the door seals
afier he doors are closed when the mainiénance is complated.

Salution: Thiz earvice bulletin introduces ModSum 4 —4585682, The ModSum adda

fwid naw extirior babels for cowl door closing procedures 1o prevent the
imcorrect closure of the cowl doors, Mew labels are placed on both LHS
ard AHS nacelles, an ihe inboard and culboard cowl dodrs.

C. Description
The procaduras in this service bulletin give the instructions to do the tasks thaf follow:
= mircratt elacincal power |3 removed

= the nese landing gear kock s engaged
= the main [anding gear lock ping are installed through each main gear and main gear

door mechanism

= atcess is gained to the keft and right hand side of sach nacalla
= hiw Inbels ane installsd
— chose OUL

0. Compliance

Bornbardier Inc, highly recommend that ModSum 4=-459662 be incarporated ot the

sarfiest opportenity wnless ctherwise direcied by the operator's airworthiness
avitharify,

E. Approval

The lzchnical content of this ssrvice bulletin has been approved wnder the authornity of

the Transport Canada Civil Sviation (TCCA) Design Approval Organization Mol Qa0
#E3-0=02

Thiz servics Bullatin does nal afect Alrsodhinsss Umitations (AWLS) or Damage
Tolerance Inspechons (DTla).

12 Jum 2017 58 B4-11-48
Page 2 of 14
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SERVICE BULLETIN 84-11-46

F. Manpowar

It will take an estimated 2.00 man—hours o complete this sendce bullatine The
Breakoown aof he man —hours (& shown In e abke thal follows

TasK MAN-HOURS
Job Set—Lip 0.25
Procedurns 1.50
Test ! ATS 0.0
Closa—0ud .25

Thiz estimate is for direct labour dons by an esparienced créew and it does not
include, planneng. famianzanion. cure me. pan isbrication, tool acouisition o loat
tima.

G. Materlal — Price and Avallability

The Modkitiz) reguired to do thiz service bullstin izrare ||lzted in the table below:

Kit Numbar Deseription
Bk 48T 1 =001 Fetrofit Kit - Q400 Extérior Labeal inst
— Naceile Cowl Door Cloging
Procedures

COperators should sulbmit B purchasse order throwgh the Custormer Responas Center
(CRC) to the Cusiomer Accounts Service Team [(CAST) af Bombardier Asrospace
Commuercial Alrcraft division specifying aircrafl seral numiber(s] to:

Bombardier Asrospacs

Customes Accaunis Serdces Team [Mall Stop N11=32)
123 Garratt Bhed,

Tonanio

Omiario

Canada M3 -1Y5

E =il sirges s

Intemational: cast internationaliiesero bombardier. com
Eurcpaan: ps emaaDaeno bombarder,com

12 Jun 317 S.B.Bl-11-48
Page 3 of 14
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SERVICE BULLETIN B4-11-46

Amaricas East: cast americassastitasio bombardisrcom
Amaricas West: cast.amercaswestivasro bombardiarcam

Telephone;

Morth AmericacTodl Free +1-844-CRE~CRCD (4104423722720 or direct

+1-=514-B55-8500

Facsimila:

Internetonal: (416) 373-5868
Amaricas East: (4168) 3735964
Americas West; (418) 3755085

H. Tooling = Price and Availabifity
Mana

I, Weight and Balance
Mot affected

J. Eleetrical Load Dala
Mot aMecied

K. Publications Affeciod

Adrcrall [Buatrated Parts Catalesy ..,
ModSume Manmual ... ..o iiaee

L. RAeferences

P IENDEROEny - - * I [ 9 |

cianienas PSM 18412

The imitial izswe of this service bullstin was prepared 1o the enginsefing drawings and

related data that iallows!

DRAWING

BHEET

BMEAET1

BE2oB4

ModSum 40459882 Ray, 'A’

ModSum 4—450862 Rev. ‘B’

12 Jun 2007

S.B, Bd-11—45
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SERVICE BULLETIN 84-11-46

ModSum 40903468 Rev. "A

PiCA 48357 Reviaion O (for internal refersnce only)

2. MATERIAL INFORMATION

&. Parts Required Per Alrcraft

(1) Modsfication Kt BME4311-001

2} DOelailed Kit Sontent:

Quantity Per Kit Part Number

Description

Remarks

51153440=101

ElH2811

E‘g,rm —Cowl
Dioar Closing Pro-
cedures (LHS In-
baand, AY Out-
booesrd)

Sym =Tl
Door Clesing Pro-
cedures (LHS Out-
board, AH Inkoard)

Ratrafif = Extan-
or Laba| Inslt Q400
iNacelbe Cowl Doos
Clasing Froce-
dures)

Kl

Drawing Only

Dirawing Qnly

MOTE: Mo drawings will be provided with this kit. Drawings will be distributed
eoneurmently with the service bulletin,

Listed drawings that are required to complete the kits above fan be requested by
writing to the following e—mall address!

geensadwgrequesticasro bombardiencom

12 Jum 2077

5.0 84=11=48
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SERVICE BULLETIN 84-11-46

(3 In addiion o e above par(s), ihe following maberialis] are required for the
comphstion of this ssnice bulletin and may be procured as single itema from
Burmbardier Aeraspace Comimercill AFCIan of purchassd diréstly Fam ndustry

SOUNCRE,

Each consumable product isted in the table below is given s own unique
Product 1D Mumber, The number is wsed bo denkify a paticular recommended
prodiect, the speciications and the frade names any of which can be used
unless specified otherwise (refer to PSM 1 -B4-18 Consumable Products

Marnualj.
Consumabie Gity. Per Alraraft Cescription Remarks
Product ID
Mumber
0E-01A AR Sealant, DHMS 53.07
Temperatuns
Fieasstant,
integral Fuel Tanks,
High Adhesion
B. Parts Regquired to Modify Spares
kane
C. Gpecial Tools and Equipment Reguined
Refarence Designation
3M Co. PA—1, Blue or Gokd Plastic Squeegee
A Co. SA =1 Low Friction Sleave
M Co. RBA—1 Rifvet Bruah
3u Co. Alr Relaase Toal 2914 Pin or Sharp Round Pointad Toaol
Razor Blads with a Safety Hodder Cutting Tools
2 in. {50.80 mm) (3M P/M.75-5210-0401-8) | Rubber Hand Raoller (RHR}

0. Ezisting Parts Accountability

MHane

12 Jun 2017

S H. 84—11-48
Page 6 of 14
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SERVICE BULLETIN 84-11-46

3. ACCOMPLISHMENT INSTRUCTIONS

A, Job Set=Up
WARNING: MAKE SURE YOU INSTALL THE LOCKPINS ON THE MAIN LANDING

GEAR. MAKE SURE YOU ENGAGE THE NOSE GEAR LOCK. IF ¥Ou
DO WOT DO THIS. THE LAMDING GEAR CAM ACCIDEMTALLY
RETRACT. THIE CAN CAUSE INJURIES TO PERSONS AND
DAMAGE TO THE EQLIPMENT.

WARMIMNG: MAKE SURE YOU INSTALL THE LOCKPINS IN THE DOOR

{1

i2)

i3
)
{5

MECHANISMS OF THE MLG AND WLG. THE DOOR MECHANISMS
CAN ACCIDENTALLY CLOSE THE LAMNDING GEAR DOORS, THIS
CAN CAUSE INJURIES TO PERSOMNS AND DAMAGE TD THE
EQUIPMENT.

Placard and sedect all aircrafl ebectrical power to OFFE QObey all relsvant
WARMNMGS and CAUTIONS (refer 1o AMM TASH'S 24-00-00-851 —802 and
23-00=00=910=501).

Make suwne thel lock ping e inzlalled through each main gesar and main gess
door mechansm,

Make sure the nose gear ground lock is engaged,
Set whesl chocks in front and behind the landing gear tires,

Sat up the work platforma or ladders a8 reguired to gain access to the lelt and
right side of sach nacelle, Make sure the work platforms of ladders ane
alpctiically grounded,

8. Procedure

i

{2

Install lakel 81153440101 and lzbal 81153440103 on the LH necells as ahown
(reter o Fegure 1, Figure 2, Figure 3 and AMM TASK 20— 00 —16—400—-801).

MHOTE: Make sure highest standard of Bt form and function is mamtainsd,
Cinly f requered, it is permissible to nofch, siit and tnim edges of labals
on  insiallation. howeser, tesi and fhe graphica must  remaln
undisturbed.

Seal the edges of all |absds with seaiant 06—01A (refer to AMM TASK
51=23-00-380-801)

12 Jun 2017 S8 Bd-11-48
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SERVICE BULLETIN 84-11-46

(3} Imstall abel 81153340=101 and labael §1153440=103 on the AH nacelle as
ghown  (refer o Figuree 1, Figure 4. Figure 5 and AMM TASK
20=D00=15=400=-807},

MNOTE: Make sure highest standard of fit, form and fundicn s maintained.
Crvly I required, i i3 permissiole to notch, siit and tim edges of labels
on instaflation. howewsr, lext and the graphics must  femain
undisturbad,

(4} Seal the edges of al Wbels with sealant 06~01A [refer to AMM TASK
51-23-00-330-801),

C. Close Out
(1} Remove ail tools and equipmeant fram the work anea.

(2} On incorporation of this ModSum, make an eniry that conforms 1o local
regulatory requiremants i the applicable logbookis). Enter component sarial
numbers | applicable. Enter thiz ModSum number only afér complete and
functicnal ncorporaton of all work defined in this senvice bullatin

12 Jun 2017 5.B.B4-11-48
Page 8 of 14
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SERVICE BULLETIN B4-11-46

Location of Nacelle Cowl Label installation
Figure 1

12 Jun 2007 5B B84=-11=-48
BageSof 14
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SERVICE BULLETIN 84-11-48

181 L 3502e
CRUT IO SUPPOAT OO
BHlLE LOWNERING TD REST POSIT 10N

—

.IIIIII .
[ rl—g_.i.
LASEL i
av - (O 000k CLOSING PROCHERES 14

fLHE (D, A5 OUTED
B1153440-103

SIDE VIEW LH NARCELLE
LOGKING |hED

SEY EXESTING LARELS SHOWM FDR REFEREMCE DMLY
HO FEMORK RECUIRED. PART MUMAERS FEFEREMEED N SRAAODCET BAE WOT IWOLLCED

MOTE: ALL DIMENSIONS ARE I INCHES

Labal Installation = LH Nacelis = Looking Inboard
Figurs 2

12 Jun 27 58 B4=11-46
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SERVICE BULLETIN 84-11-46

1
Fi 1
A £
£y | &} | TRNE
[ ELOR0 R CALT DN WINTHT oL
CRUTION ENGLFE ROLME HIGE WHILE LOuETNG B REST PRSITIEME I'. |

/L_ _'-:"_"-:—‘ _-_—I e _\I“-_J_. D
e "»E+ Bl —
—'_ ’_-F\"'.

L8] 17505 7 ) #
WARING HITIRALLIC Y, A \

SEN |CES MAY CPERRTE _'5* SYM - COML DOOR CLOS NG PROCEDURES
I';O | ;i fLI-'E- mn
\9) B1153440-101

SIOE VIEW LH NACHLLE

LOCK | NG CUTBD
%lﬁl’ LAEELS. SH FOR REFEREMCE DAL

REOU Fl!'_ﬂ' H'HTH..IEFE'FH-EFB-I:LIJ 1M BRACKET AR WOT INCLUDED

NGTE: ALL DIMENMSIONS ARE IN INCHES

Label Installalion — LH Nacelle - Looking Outhaarnd
Figure 3
12 Jun 2017 S8 B4-11-48
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SERVICE BULLETIN

(LI E Fired
CRIT 0N SUPWONT COML
ShIL LIEFIND O FAIRT POELT IO

£y

TEX [T 1M i) §AR0E
Os. FILL TO S ICHT I
N A TARE-TH

1AEEL 5 Sl FOR REE i
FEWORY FEDLUIRED FHAT NLHEFRS REFEREMCED (M BRADSET AFE HOT |NOLUCED

A EXISTIG

HNOTE; aLl HMENSICHNS ARE IN INCHEES

84-11-46

LB1ETE052
WARERIAND HYDRL 1D
SEAVITCES HAY OPERATE]

Ci1 145035

GROUMD POAER ALC. 118V

SIDE VIEW RH NACELLE
LOCK WG QUTHD

CREMCE (MUY

Label Installalion — AH Mocelle — Looking Dulboard

Figure 4
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SERVICE BULLETIN 84-11-48
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MO AEWORK REOUGRED. PART WUMEERS REFLREMCED (W BRACAET ARE MOT e DD

HOTE: ALL DIMERSIONS ARE IN 8ICHES
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Appendix 5.3:
All Operator Message No. 870 Bombardier/De Havilland

U0 HAVILLAMG ARCHAFT F ANADA LIETED
. CANADA LIMITE g i .
DE HAVILLAND Dash B-400

Al Dperator Message No. 870

ATTM: Cwectorblansger of. Wlabriler s
Engineenng
Quality Caniral
Flight Operaticns
Procurement Spaas

DATE: 17 July 2020
ATA: T 10 MODEL: DaASH 8400
SUBJECT:  Macelle Fud Cowl Doar, improper Closing and Latching

REFEREMCE

AL AMM Task 71-10-06-4 10-801

BV SE B4-11-24

A IS=ModSums E407 100024 and 5407 100035
HOH MODSUM 4% 124550 and 4V 184175

The fellowing message = being senl to 8l DE HAVILLAMD AIRCRAFT OF CANADA LIMITED
Cparaiors and DE HAVILLAND AIRCRAFT OF CANADA LIMITED Field Service Fepresantatives

This message contans informatan regunng atterton andior action.  Please ensure brnsly and
appropriate distribution wihin maimenance and flight cperations departments.

DIECUSSION

DE HAVILLAND AFRCRAFT OF CAMNADA LIMITED has received repoms af Naceia Fad Cowd
Doors P/W 87144003 and 87144004 (412AL. 422AL | departing the aircraft during takeodl, To daie,
all investigations have bean atirbuted 1o the releasa of aircrafl for fight with improperdy latched
diars. O oo aiferaft (he lstehes wene plosed befare the door was fully shut. The Eatehas did not
engage ke filfngs on the nacelle wer cawl On obher aitoral, the latches weie never closed afler
pesforming mamienanos

T reduce the lkalihood of Erproper labehing, e folleving actians have been taken:
- AMM Task T1-10-06-410-80, oniginally released an October 5, 2017 provides inslrictions fof
proper closing the ool doars

- 5B B4-11-46 has been |ssued o mstall a placand {Pik B1 153440} on the doors shoerng cormed
and incormect closing of the cowl daors,  the doars are clossd correctly, hen the surdace of tha

P b POSMLAADSATILETE  Copyright & T8 by DE MAVLLANI AICEAFT OF CANADE LIBITED  Page | @8
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doar will sit ight to the surrounding structure. i the doors are closed Incorrectly, then the surface of
the doar will have a gap along the iower edge

Figure 1 Cow! Door Closed but not engaged, latches not shut

Figure 1 shows door clesed, and latches not closed, with 3 gap at the bottom of the door. The gap
#t the bottom of the door Is indicative that the door has not engaged the latch fittings., Note the red
paint on e undearside of the latch s used 1o improve ndication that the 1aich I3 not closad.

Gap at door bottom must be
eliminated prior to shutting
cowl latches to ensure

proper engagement.

Figure 2 Gap at bottom of door if latch fitlings are not propearly engaged, view looking aft

Figure 2 jooking aft at tha bottom of the door shows the gap If the door is closed, but not flush, For
proper engagement of the door with the latch ftlings, the door mus! be manipulated 1o ensure
flushness phor 1o cicsing the atches.

OT402 -A D MEMBAADMETS Copyright © 2019 by DEF MAVLLAND NRCRAFT OF CANADA LNTED Foage St s
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A production (only) MODSUM (4Q903562 ) wil be issued for a revised simpified placard shawn in
Figure 4 with a wide haiched red border. The MODSUM is intended to include a ono-way
interchangeabiity statement. which will drive AIPC changes. Whenever a placard is changed on
In-service aircraft, the old-style placard shown in Figure 3 may be installed until dapletion of stock,
after which the new style ptacard shown in Figure 4 can be purchased. Cnly the new style placard
will be avafable from Material Services.

A

7 /2 -

P

S — i -
L L A a
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Figure 3 Old Cowl Door Labels ~ Drawing 81153440
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Figure 4 New Cowl Door Labels —~ Drawing 81153441
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= Genaric |15-RMods I5407 100024, 15407100025 and Production Rework Mod 4Y 124550 (Cat m at
AAD SN 4580} and produstion Mod 44184175 were developed ta chamfer the edges of the naceds
door fittngs PiNe BT 144058 and 87 144050 a5 well as the nacelle firellcar door latch fittings PN
AT144131. The rewarked fitings improve the ability of the cowl dooes to engage with the towes
cowd structure, thereby reducing the possibilty of a closed latch nat engaging the fitling

The abave rewarks sne highly recommended on 8 alrerafl &1 doars fast in Night have been
atiriuted to human faciors. Coed doors kost in flight can carse darmage 10 aleraft inchaling, but
not irmited to, puncture of the lsadng sdges. darmage 1o fe systems within the leading edges.
souffing of the uppar wing skins, and punciure of the vertical tail skins

R =t -
el .,rl_.-'ﬁh - p - |; ||ll|| .._l-..ﬂh-u.
a4 CRSEa
) |- Pl ol | o Lmesr—
1 s ———
- I|l 'i'_' IE"I"""-.'ET ool
id—'l'-"; 4 e
s !Il'_l- - J_|I
4, —
/ |
{ Chamfering of fittings per
RAQ 7100024 and EB4QTI00ZS
n (ref, anly}
[ Figure B
& I“‘-I.""-' Fa i}
L] Tu |
ik :Ea“"-'i_-h I
o =
e farm Lrppre - Cpwerrsg i oy
Raf S8 84-11-46
Figure 5
DT40HE -4 DTSl AGMET  Copmigh© 36 Ey [E HAVLLAND AIRCAAFT OF CANADA LIMITED  Fagedoth
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it desired. the new abels drarwing 81155344 1-101/103, and the ladch fitfings with chande=red edges,
part numbers B7144058-1035 104 and 8T 144088-1031104 as weH as the nacede firefloar door laich
fittings with chamdened edges Pl BT 1441371-102104 can be ondered direclly from OH Materal
SERACES.

Flease direct responses and inquines regarding the consent of this A0K 10 your DE HAVILLAND
AIRCRAFT OF CANADA LIMITED Field Service Representative or the Technical Help Desk in
Toronto at telephone 1-814-858.8800 or Toll Free Morh Amenca 1-B44-272-2720 or s-mall:
thdiEdebawiland coen.

Couglas Caldwell, Manager, in Service Engineenng and Technical Support and Jason
Rahaman, Dsraclor of Dash-8 Techrécal Services, DE HAVILLAMDO AIRCRAFT OF
CAMNADA LIMITED

PRa -4 DA AONETD  Copynght & 2019 Ey 00 AV LAM AT OF CAMAD LIBITID  PPage 8 of &
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Appendix 5.4:

Transport Canada Civil Aviation Safety Alert 2020-08

LR IRES R o sord =
Diate 203201810
Page=: 1 ofide 3
CIVIL AVIATION ALERTE A LA SECURITE
SAFETY ALERT DE L'AVIATION CIVILE
ATTENTION:

COWNERS CPERATCRS AND MAINTAINERS OF
DE HaVILLAND AIRCRAFT OF CANADM LIMITED
DASH 8400 SERIES (24005 AEROPLANES

A L'ATTENTION DE :

PROPREETAIRES, EXFLOITANTS ET
SPECIALISTES DE LA MAINTEMANCE D'AVIONS
CibSH-0 SERIE 200 (2400 DE DE HaAVILLAND
AIRCRAFT OF CANADA LIMITED

DASH B-400 (Q400) FORWARD COWL
DOOR DEPARTURE FROM THE AIRCRAFT
0N TAKE-OFF

PURPOSE:

The purposs of Bris Cedl Awiabon Safety Alert
[CASA) I8 o rese gwerensss af ihe proper
mainienance practcs and recommended
madificaiians o prevent the Torsand cowl doar on
te anging nacolie from deparing e eercplane
unng teke-oft

BACKGROUMND:

Thiers have been & rumber of Frepaied occumences
of the forward cowl doar departing fram the
peraplang on lake-al Tabawing manlEnance acoesd
Io the powerplant area Loss of the cowl door has
resulied i damage o he ssroplane’s wng leading
adge. wing skin and verbcal il sireciure

inspections of 1ha cowl doors recoverad at the
gepanre aFports revasisd ihal sl oeclirencas
ware atiriouted o unsecured oowl doors, i same
evands, fhe Ixehes on the door panel wers nol in
ihe closed and laiched posfion, indicating fal Ehe
ptrad doora wers nol Isichad after padorming
mairienance, in olher evenis, the Isiches on the
door panel wers In ihe dosed position, iIndcating

PERTE DU CAPOT AVANT DU DASH-8-
400 (Q400) AU DECOLLAGE

OBJET :

La presanle mane a i sacunts de TAvahon

civile (ASALC) vise A faire connaftre les prabgues
daniralien adéquates of ks modficalions
recommandees alin de prévenin 18 pene du capal
ovant de fa naceile moteur s décollage da [avion,

CONTEXTE :

Lin certain nombee dincidents ont M rappotes
concammant 1a pene du capot avant s decoilage da
I'avion aprés Facoks par les echniciens d'enlretien A
Ia zone du groupe molopropuisswr. La perts du capol
& enlralng des commages su bord daltaque de Tailks
ol revébomant da in yolura et 8 @ sbruchure de
l'emperinage verlical de | mdan

Linspection des capots récupsrés aux adropons de
pépart 8 revels que tous les incidents atalent ks A
a5 Capits non eacurises. Dans cenains cas, les
lecjiests. SuF @ pannesd du capal f'elaient pas an
position farmée ol verrouilee, oo qui irique que e
capal n'avail pes &M1& vesroulld aprds les ey
dendrotien. Dans d'autres cas, s loguss sur e
pannesl du capot Sleend en posilion fermes, e qu

Pl e Dsinaivain] piaviles

W da Q0TI o S LT REL

Foradoral o Far am pbew wEearl
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thal fhe lalchess were cossd befare he coral daors
warg st provedting thae Iocking pin of idches from
wplmmwmm e nacels kevpr

in order o prévend rescourence, De Hayilland
dgrcraft of Canpda Limied has ssued an All
Cperator Message (A0M), Ha &70 an 17 July 2020,
13 bring BRENSON 1D & nEw Mariananca
Marual (AMB| task instruction for propsr cowd doar
closing, the Service Bulledm B4-11-46, a new
rodsim which infoduces placands for lksirabng
M8 proper chosing of the col doos, and new rewoek
modfications 10 improse the abdity of lakch
engagemel

RECOMMEMNDED ACTION:

Transpor Cenada Chil Anwiation recomenends, thed

reTERS, peraians and mainkainers of Dash B-400
Tamiiarize Memselvesd wilh De

I-|ll.r|l-l.u1'l:|:.-ld:|-l|l Ia. BTD and faliory the

CONTALCT OFFICE:

For more formation concaming this issue, confact
a Transpor Cannda Cantre; or Zhivei Wang,
Continung dirwarthiness in Otlawn, by bekephons of
1-635'-553-3539. Tu(:il!'nla-alﬁﬂ-ﬂﬁ-ﬂi?ﬂ oF by

inchque que les oquets avaient &4 famés avan gue
In caport soit rednrmed, ampdchant B greipile da
yerrawlinge des logquets de 5 engape dans W roa
Py paur l recenenir sUr e capokl nfereur de ia
rmacalle

Foir diber que 18 silualion me se reproduiss,

Die Havdiland Aircraft of Cannda Limitod o émis e
message & lous les exploitants r? BT en dals du

17 juliet 2020 pour tes intoomer d'ure nouwvede
inginacion relatie B une [&che du manusd d'enfreten
o8 ['ndronal {AKM) concesmiand 1a femmeture coerecha
385 capaiE, du bulleln de senica B4-11-10, duns
reyuvelie Modsum qul inreduil des afMcneties Hlusran
eoAnEnd ben fermar ke capol, of de nouvelles

Trarsporls Canada, Aviation dyile, recammante que
e proprislsres. s cepioians of los spoomiches e
s Farienanos & aions Dash-5-400 prennem
connassance du message & s les expiokanis

it 870 der D Hawilland of quiils metent en ceuyre les
am&iorafians qui v son| relntivement
oy Instructions d entretan. 4 lajout dune affichatts ef
B FELEINAGE U mMEcansme des oquats

Four davaniope de renseigremants 4 ce sujat
vouillez comemuniquer avec un Centre de Transpors
Cannda oy s Shival YWang, Maintien de in
ravigakiila aérienne & Ofiawe, par talaphone au
1-E86-663-3630, par tElacopaur e E13-696-3178 ou

par courmel 4 cawwebfeadback @i ge ca

CRIGINAL SIGNED BYORMGINAL SHINE PAR

Ry Knoart
Chief, Confnuing Alracethiness | Chel, Maintien de la
Certification

Hafigral Aircrafl Certification |

nationale des acronels

B Bt i

Hirrer o focurmsend i SULRI WTDIET

I (it toels
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L -\,--Pn! g

2 Anio-1

Pape 2 olide ¥

Page 64 of 66



LED
TE: A TIhEEL ¥ e QUELLE OOWTENT CRITHES Er VENT ETHE
AL T TG O AL IEMINCET DR AR B Em [ i PLEMANA
PECTRAE & ﬁ s JOUR BN BOEREALY
B, Doy vyl vomee i
Plgamals o deeaassar da BG0H
bLEpERE ] ]’lll-a a3
ks i fme bren Mhosies - ma
Hhmﬂ#hﬂr.hmum Bl

Page 65 of 66



Appendix 5.5:
Safety Concern issued by AAID

Subject: ARID Safety Cancern 2021-1

Ehortly after take-off of flight WE 484, conducted with a Q400 arcraft registered SXE-AYM, at Jomo
Kenyatts international Airport Nalrebd, & cowling panel fram the laft-hand engine separated fram
the aircraft. Subsequently the detached panel caused damage to the de-icing boot of the left wing.,
The panel cancerned had been apened and clased for ail servicing during the ground stop of flight
WB 464 a3t Nairobl,

Predimanary investigation by the AAIC revealed that at l=ast 11 similar incidenty kave been

documented by other Dash 8-40 (0400) operators. This senes of Incidents has resulted in the
issuance of a "Civil Aviation Salety alert’ (CASA 20200} by the Canadian Chill Aviation Safety

Autharities on Sept. 10 2020, see attachment,

CASHA 2020-08 calls for strict adherence 1o the All Dperators Message [ASM) Mo, 870 from the
alrcraft manufacturer, De Havilland Aircraft of Canada Limited, A0M No, B70 was issued on luly 1 71h
2020 and addreszes required malnt2nance instructions, placard addition and rework to the latch
mechanism

In view of the above, and pending the full investigation of the incident with the S0R-WM aircraft, the
AAID has formulated the follawing recommendation:

The Rwanda Aviation Accident ineestigation Qirectorate recommends that Awandfie iImplements De
Havilland s All Dperatars Message Mo, B70, issued on luly 17% 2020, without delay and refrains fram
aperating their G400 abrcraft until this implementation has been completed.
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