REPUBLIC OF RWANDA
—

Ministry of Infrastructure

Aviation Accident and Incident Investigation Directorate General

Report on the serious incident to Bombardier DHC-8-400 with
registration 9XR-WM, operated by RwandAir, involving
detaching of an engine access panel during take-off at Kigali

International Airport, on 07" April 2023.

Ref AAID [2023-02]

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

Acronym Meaning
AAID Aviation Accident and Incident Investigation Directorate

General (Rwanda)

ATC Air Traffic Control

AMM Aircraft Maintenance Manual

AMT Aircraft Maintenance Technician

AOM All Operator Message

CASA Civil Aviation Safety Alert

DAR Three letter code for Julius Nyerere International Airport

(Dar es Salaam )

Dec. December

DHC De Havilland Canada

EBB Three letter code for Entebbe International Airport

F/O First Officer

FOD Foreign Object Damage

KGL Three letter code for Kigali International Airport

NBO Three letter code for Jomo Kenyatta International Airport

Q300, Q400 Reworked and revamped version of the De Havilland Dash
8 aircraft whereby that Q means Quiet originated from the

noise suppression characteristic of those types.

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

On 7th April, 2023 RwandAir aircraft Bombardier DHC-8-Q400 with registration
number 9XR-WM, conducted flight WB 440 departing from Kigali international
airport to Julius Nyerere International Airport, Dar es Salaam, Tanzania. During
the take-off roll the inboard engine access panel from the right-hand engine
detached. The airport inspection team at Kigali found the access panel on
runway and informed Air Traffic Control who communicated to the Captain
about the detached panel.

The aircraft returned to Kigali International Airport immediately and landed
uneventfully. After parking an inspection was conducted which did not reveal
any other damage to the aircraft apart from the right-hand engine access panel
that was missing. The panel had been opened during oil servicing before
departure at Kigali.

The Q400 engine access panel measures approximately 110x150cm and has four
quick release latches. The missing panel was found alongside the runway at
taxiway Charlie where the aircraft had lifted off from runway 10.

When the panel was retrieved by airport staff at Kigali, it was identified that the
two middle latches were closed, while the two bottom latches were found in the

open position.

Apart from the incident with flight WB 440, an identical incident had happened
on the same aircraft on 26th December, 2020. Besides a total of 11 additional
similar incidents from other operators were found whereby a Q400 engine access
panel detached during the take-off. 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. Apart from the prescribed
installation of an instruction placard on the engine cowlings, it was found that

the proposed safety actions had not been implemented by the operator. After the
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conduct of investigation for the previous incident the Aviation Accident and
Incident Investigation Directorate (AAID) issued safety recommendations in July

2021. These recommendations were not implemented.

The AAID reached the conclusion that the ergonomic design of the DHC-8-400
engine access panel is prone to human error. Further the AAID listed lack of
implementation of published safety instructions by the operator as a

contributory factor of the incident.

This investigation has resulted in the formulation of seven safety

recommendations that are addressed to RwandAir and the RCAA.
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1. FACTUAL INFORMATION

1.1 History of the Flight

1.1.1 General

On 7t April, 2023 when RwandAir Aircraft DHC-8-400 with Flight number WB
4401, registered 9XR-WM, was in take-off from Kigali International Airport to Julius
Nyerere International Airport, Dar es Salaam, Tanzania for a scheduled passenger
flight at 09:502 am, the right-hand inboard engine access panel detached off the
aircraft. The inspection team at Kigali International airport found the panel in the
halfway of the runway at the height of taxiway Charlie and communicated to the
ATC about the incident. The ATC informed the pilots about the missing panel and
thereafter the Captain assigned Engineer on board and Purser to verify through a
passenger compartment window about the received information. He got
confirmation that the panel was missing and all aircraft parameters were found
normal. Thereafter the Captain prepared to return to Kigali immediately. The flight

landed at Kigali international Airport uneventfully.

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.

In view of the above the AMT had reported for duty at 3:30 UTC on that day and
had operated the previous flight from KGL-EBB-NBO-KGL.

According to the AMM, Oil servicing of Q400 aircraft needs to be done within 15-
30 minutes after every landing. On the day of the incident the AMT performed
oil servicing after arrival of the 9XR-WM at Kigali prior to departure of flight
WB440 to Julius Nyerere International Airport.

1 WB 440: flight number of RwandAir Flight From Kigali International Airport to Julius Nyerere International Airport
2 All times in this report are in UTC
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1.1.2 Flight KGL to DAR

The Flight WB 440 was prepared with 10 minutes delay according to the
scheduled time and departed 09:35 UTC. During preparation for flight, the
Captain stated that he conducted a walk-around inspection as per company
procedure but this walk-around inspection was done before the oil servicing took
place. The AMT conducted the planned oil servicing on both engines. In order to
have access to the Q400 engine oil servicing cap, it is necessary to open a large
engine cowling panel. This panel is hinged at the top and is equipped with a total
of four quick release latches, two in middle and two at the bottom. During
interview with AMT, he stated that he was not sure of which latches he had

closed first.

1.1.3 Runway Inspection Team

After WB 440 took off from Kigali, the runway inspection team conducted a
runway inspection and found the engine access panel in the middle of runway
at taxiway Charlie. The inspection team informed the ATC about the found panel
whereupon ATC without delay communicated to the pilots. The inspection team
together with Operator’s Engineers on ground confirmed that, when the panel
was retrieved, the two middle latches were closed while the two bottom latches

were found in the open position.

1.1.4 After Return to Kigali International Airport

After landing at KGL, the aircraft inspection was conducted and no other
damages were identified apart from the access panel being detached.

The detached panel was found partially damaged at the edge due to the ground
impact. The middle latches were in closed positions, while the two bottom latches
were in the open position.

Aviation Accident and Incident Investigation Directorate (AAID) was notified
about the incident after one hour and responded immediately by instituting an

investigation.

Page 8 of 55



1.2 Injuries to personss

The incident did not result in any injuries to persons.

1.3 Damage to aircraft

After landing the engine access panel from the right-hand inboard engine cowling

was missing, see Figure 1.

Figure 1: picture of the right engine of 9XR-WM missing its engine access panel after landing of flight WB 440 at Kigali

Figure 2 below shows the panel after it had been recovered by the Kigali
International Airport Runway Inspection team. At this stage the AAID

investigation team found that the two bottom latches were in the open position.

3 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.
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Figure 2: Photo of the panel as found by the Kigali Airport Inspection team

From the picture in Figure 3 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.

Figure 3: Photo showing a crack in the epoxy material on the inside of the panel.
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1.5 Personnel information

1.5.1 Captain

Age:

63years old

Licence type:

Airline Transport Pilot Licence

Date of issue:

22nd November 2022

Valid until:

30th November 2024

Medical certificate valid until:

4th October 2023

Total flying experience

221514

Total flying experience on type

4413

Table 1: Captain's Personal Information

1.5.2 First Officer

Age:

37years old

Licence type:

Commercial Pilot Licence

Date of issue:

16th March 2023

Valid until:

30th June 2023

Medical certificate valid until:

30th June 2023

Total flying experience

2800:01

Total flying experience on type

2646:14

Table 2: First Officer's Personal Information

1.5.2 Aircraft Maintenance Technician

The AMT had acquired his type rating licenses originally issued by the South

African Civil Aviation Authority for maintenance activities on DHC-8-400

aircraft. These licenses were validated by RCAA on April 20t 2022.

4 Flying Experience in Hours: Minutes: Seconds
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1.6 Aircraft information

Manufacturer De Havilland-Canada
Type DHC-8-400

Serial Number 4498

Registration 9XR-WM

Engines Pratt & Whitney PW150A

Date of manufacture

16 June 2015

Certificate of airworthiness

Date of issue: 28 July 2022
Date of expiry: 31July 2023

Table 3: Aircraft Information

1.7 Meteorological information

Meteorological conditions were no significant factor in this incident. During the

take-off from KGL no precipitation or other adverse weather conditions prevailed.

1.16 Tests and research

1.16.1 Q400 engine access panel

The access panel that detached from the Q400 on right-hand engine cowling

during take-off from Kigali International Airport has a size of approximately

110x150 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 4.
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Figure 4: 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 5 below:
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Figure 5: 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 anymore.
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1.16.4 Similar occurrences

Apart from the two similar incidents involving engine access panel detached
during take-off from flight WB 440 and WB465 that occurred on Dec. 26th 2020
and 7t April 2023 respectively, it was found that since Dec. 2005 at least 11
similar occurrences involving detached engine access panels of DHC-8-400
aircraft have been documented by other operators and investigating authorities.
In the conduct of investigations from other operators, it has been confirmed that
the engine access panels are detached during take-off mostly because the two

lower latches of the panel were not or not correctly closed after oil servicing.

The aircraft manufacturer issued a Service Bulletin (SB)> 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 1.16.5.

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 conduct of previous incident with flight WB 465 that occurred on
December 26t 2020, Aviation Accident and Incident Investigation Directorate

(AAID) issued Safety recommendations to the operator RwandAir and Regulator

5 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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RCAA in relation to the findings identified during investigation and required

measures to prevent occurrence of similar incidents, see Appendix 5.1.

1.16.5 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:

“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.

Furthermore the SB shows a picture of the panel in its open position whereby

the inside of the quick release latches is painted in a contrasting colour, see

Figure 6.

Figure 6: Latches painted with a different color of the panel to easily determine their status.
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AAID Investigation for WB 440 incident found that the 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 17t 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 incidents with flight WB 440 and WB 465 revealed
that both Q400 aircraft of RwandAir were not equipped with reworked or
replaced fittings according to AOM No.870.

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.

1.17.2 Information from interviews with RwandAir

6 See RCAR Part 4: 4.105 Compliance with the Manufacturer’s Instructions
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From interviews conducted between AAID Investigators and RwandAir technical
staff (Pilots, Purser and Engineers), it became clear that prior to the incident with
flight WB 440, Service Bulletin 84-11-46 and All Operator Message No. 870,
issued by Manufacturer and AAID safety recommendations were not
implemented. Only placards showing step by step procedures for opening the
access panel have been installed.

It was also acknowledged by Directors of Safety, Quality and Flight Operations
that Safety Alert CASA 2020-087, issued by TCCA, the Canadian Civil Aviation

Authority, had been received but not implemented as supposed to be.

Prior to the incident flight the aircraft had arrived in Kigali from Entebbe.

During the conduct of the interview with the Captain, he stated to have
conducted the walk-around inspection upon arriving of the aircraft while the
passengers from Entebbe were disembarking. At that stage the access panel had
not yet been opened for oil servicing. After his walk-around check, the Captain

went to the cockpit.

The Aircraft Maintenance Engineer who performed transit check and oil

servicing, didn’t inform cockpit crew about the opened access panel.

Technical personnel who were interviewed revealed that they didn’t get chance
to know about the previous incident. Additionally it was found that the related

AAID investigation report 2021-1 had not been shared with them.

7 CASA: Civil Aviation Safety Alert
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2. ANALYSIS

2.1 Introduction

The engine access panel detached incident on the 9XR-WM aircraft at KGL on
December 07th April 2023 is not an isolated case. Next to the two similar
incidents that occurred to the 9XR-WM aircraft a total of 11 other occurrences
had been documented whereby an engine access panel of a Q400 aircraft

detached during take-off roll.

These occurrences have 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.

Further it must be noted that in all cases no mechanical failures of the panel
latches were found, therefore human factors 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 Aircraft Maintenance Manual Revision 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 stabilizer. 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, for example
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 110x150 cm left behind on the runway, imposes a significant
FOD risk for subsequent flights that depart from the same runway. The previous
incident on WB 465 resulted into damage to the de-icing boot when the detached
panel hit the adjacent wing leading edge.

Considering the large size of the panel, there is a potential for causing more
serious damages on the aircraft while a lost panel can become a dangerous FOD

to other aircraft taking off or landing.
2.4 Human factor and ergonomic aspects

In all 13 documented cases whereby a DHC-8-Q400 engine access panels
detached during take-off roll, 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.
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Although it is obviously 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 conditions (a) and (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 5

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 properly.

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, apart from applying the prescribed placards,
up to the day of the second 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;

— To paint the inside of the latches with a contrasting colour from that of the
panel surface to improve indication that the latch is not closed, see
Figure 6 in paragraph 1.16.5.

— 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”.
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2.6 AMM Revision

After confirming the cause of engine access panel incidents during take-off as
incorrectly closing of the door, the manufacturer initially issued AMM temporary
revision 71-197 that contains instructions on how to correctly close the engine
nacelle access door. The temporary revision was embedded in the AMM as per

Sept S5t 2021. The relevant AMM page contains the following caution:
MAKE SURE THAT ALL THE FORWARD SIDE DOOR LATCH PINS FULLY
ENGAGE WITH THE NACELLE STRUCTUREWHEN YOU CLOSE THE
FORWARD SIDE DOOR. IF YOU DO NOT DO THIS, THE FORWARD SIDE

DOOR CAN COME OFF THE NACELLE DURING FLIGHT.

During the conduct of investigation, AAID found out that the AMT who closed
the door before departure of flight WB440 had been given access to the AMM but
he was not aware about the introduced instructions contained in new revision of
Aircraft Maintenance Manual (AMM) issued by the manufacturer in relation to

the correct closing of engine access panel.

Besides it was not demonstrated to the AAID that the above mentioned revised
AMM task instruction on closing the access panel had been incorporated in the

(digital) copies in use by the operator.
2.7 Effectiveness of the Pre-flight walk-around inspection

Operator’s 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. Based on
the previous 9XR-WM incident, AAID recommended the operator 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.
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Considering both incidents involving a detached engine access panel that
occurred on 9XR-WM, the two bottom latches from the access panel that gives
access to the oil servicing cap remained in the open position after oil servicing.
The protruding latch handles could not be identified by the Captain performing
the walk-around check since in both cases the walk-around checks were

conducted before the oil servicing took place.

Therefore, it 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.

In view of above, AAID concludes that proper implementation of the proposed
actions from the Service Bulletin, All Operator Message, Safety Alert and AAID
safety recommendations most probably would have prevented the second

incident with the 9XR-WM aircraft from happening.
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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

3.1.6

Findings

The inboard cowling access panel of the right-hand engine of the
9XR-WM aircraft detached during the take-off roll at KGL because the

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

There was no other damage inflicted to the aircraft other than the

detached panel of the right-hand engine.

After departure of flight WB 440 from Kigali International airport, the
airport inspection team found the detached access panel in half way of

the runway.

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 that occurred on 7th
April, 2023, a similar incident had happened on the same aircraft in

2020.

In addition to the two incidents with the 9XR-WM aircraft, another 11
similar incidents from other operators, whereby Q400 engine access

panels were lost during take-off, have been documented.

In view of the repeated occurrences whereby an engine access panel of
Bombardier Q400 aircraft are 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 while the AAID issued its safety

recommendations in July, 2021.
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3.1.7

3.1.8

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

3.1.

10

11

12

The issued 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.

During the conduct of this investigation it was found out that - apart
from the installation of instruction placards - the issued Service

Bulletin, All Operator Message and Safety Alert were not implemented.

The total of 13 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.

The Aircraft Maintenance Technician who closed the panel before flight
was not trained on the issued task instructions, the issued Service
Bulletin and All Operator Message from the aircraft manufacturer, as

well as the Safety Alert from Transport Canada Civil Aviation.

The pilots who conducted the flight WB 440 were not aware of the issued
Service Bulletin, All Operator Message from the aircraft manufacturer,
Safety Alert from Transport Canada Civil Aviation and the related AAID

Safety recommendations.

13 The circumstances and investigation findings for both incidents that

occurred on WB 440 and WB 465 are the same.

14. The Captain conducted the walk-around inspection upon arriving to the

aircraft before engine oil serving was done.

15. The Aircraft Maintenance Engineer opened right engine access panel to

check the quantity of oil in the engine and serviced the engine.

16. The Engineer didn’t report to the cockpit crew that maintenance activity

was done after their walk around.
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3.1.17. The engineer didn’t remember the latches he closed first when he was

closing the engine access panel after oil servicing.

3.1.19. The engineer had a valid maintenance licence issued by Rwanda Civil

Aviation Authority.
3.1.20. There was no third party damage due to this incident.

3.1.21. The runway inspection team found the detached engine access panel and

informed the ATC accordingly without delay.

3.1.22. ATC communicated to the Captain about the detached engine access

panel.

3.1.23. Aircraft returned at Kigali International Airport uneventfully
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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 right-hand engine remained undetected.
Contributory factors

Lack of implementation of Service Bulletin, All Operator Message from
the aircraft manufacturer and Safety Alert from Transport Canada Civil

Aviation as well as AAID Recommendations.

The pre-flight walk-around inspection 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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4.1

4.2

4.3

4.4

4.5

4.6

4.7

SAFETY RECOMMENDATIONS

Operator is recommended to ensure that Aircraft Maintenance
Technicians who perform duties are trained how to close the panel as per
Service Bulletin, All Operator Message and Aircraft Maintenance Manual

instructions.

Operator is recommended to ensure that the new Aircraft Maintenance
Technicians and pilots hired are informed about Service Bulletin, All
Operator Message from the aircraft manufacturer, and Safety Alert from
Transport Canada Civil Aviation as well as AAID Recommendations in

relation to engine access panel separation during take-off

Operator should establish periodic safety review meetings in order to

ensure the effective implementation of safety deficiencies reported.

Operator is recommended to implement a procedure for pilots to conduct
pre-flight walk-around inspection after all ground maintenance services

have been completed.

The Operator is recommended to establish procedures for consistently
delivering trainings for pre-flight inspection on aircraft DHC-8-400 (Q400)
with practical element demonstrating correctly secured engine access

panel.

The operator to establish the procedures demonstrating how the pertinent

safety information is disseminated to the ground technical personnel.

Rwanda Civil Aviation Authority to establish the system for monitoring the

implementation of service bulletins and safety recommendations issued
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APPENDICES

5.1 Causal Factor, Contributory Factors and Safety Recommendations of
the Previous AAID Investigation

Causal Factor, Contributory Factors and Safety Recommendations from the
Previous AAID Investigation concerning detaching of an engine access panel
during take-off that occurred to the 9XR-XM aircraft on Dec. 26th 2020.

3.2

3.2.1

3.3

3.3.1

d.3.2

3.3.3

Causal factor

The aircralt departing while the non-closure of the two bottom latches

from the access panel of the left-engine remaimned undetected,

Contributory factors

No follow-up being given by the RCAA and BwandAir 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

Awviation.

The walk-around pre-flight check by the pilot bemng 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 errar,
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4, BAFETY RECOMMENDATIONS

To Rwanida:

4.1 The Rwanda Civil Aviation Authoriry and Beanddir are recommended o
ensure that Airorafi Maintenance Technicians who perfform dutes for
Rwandiir Aights are Urensed in arcondance with the reguurements as lasd
down in RCAR Pam 7.

4.3  The Rwands Cind Aviation Aartheerity and BwanoSir are recommended fo
eninire  that  Asrorufl  Mafmtemances  Tecloeans are  seheduled  in
mocarilanee wirth the rest & duty lmaateons an baid down in BRCAR Part 4,

4.3 The Rwanda Civil Aviation Autharity and Beanddir are reconumended 10
enaire that Servics Boletins and otheer rebemny documentation from
alreralt marmalscturers and Inerign CAA' are adegpantely anseesed anad
timedy implemented oa bud down in RCAR Part 4,

4.4 Rwandisr is recommended (o mplement a procedure, specifying that the
ripaired pre-laght walle-argnd choel by the pilon shodil vake s after
all sagnificant groumnd kandling activities are completed.

To Canada:

4 8 BHombardierDe Havilland s reenommended io modify tse design al the
eurteist QA00 eiagine access paned, therely

= improving the ergonomics for latching of the panel, or
eliminating the need to open the exire sccens panel for o serdcmg,

A6 Transpon Cansds Chill Aviaton and Bomboerdies/De Havillend are

recontzioended b0 pefrain Dram weing publicitions of & mon-aldigntory
nanue for issues thar constini= & dirert safery threan
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Appendix 5.2: Service Bulletin 84-11-46 Bombardier/De Havilland
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Appendix 5.3: All Operator Message No. 870 Bombardier/De Havilland
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DE HAVILLAND Dash 5.400
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Appendix 5.4: Transport Canada Civil Aviation Safety Alert 2020-08
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