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FOREWORD

This report presents the conclusions of the Commission of Inquiry on the
circumstances and causes of the accident that occurred on 30 January 2000 in the
sea near Abidjan airport to the Airbus 310-304 registered 5Y-BEN operated by
KENYA AIRWAYS, which was undertaking the Abidjan - Lagos -Nairobi
flight KQ 431.

In accordance with Annex 13 of the Convention on International Civil Aviation, the
conduct of the investigation is intended neither to apportion blame, nor to assess
individual or collective responsibility. The sole objective is to draw lessons from

this occurrence that may help to prevent future accidents or incidents

SPECIAL FOREWORD TO ENGLISH EDITION

This report has been translated and published by the BEA to make its reading
easier for English-speaking people. As accurate as the translation may be, the
original text issued in French by the Republic of the Ivory Coast is the work of

reference.

SPECIAL NOTE REGARDING APPENDICES

The appendices available with this report are the originals. Some of them are in

English while others are in French.
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Glossary

ABJ

AC

AD

ADC
AML
AMM
ANAC
ASECNA

ASNA

BEA

BIMA
BOM
BSL
CCR
ClV
CMD
COIA
CRC
CTSB
CVR
CWS
FCOM
FD
FDR
FMC
FMS

Abidjan

Auto Call Out

Airworthiness Directive

Air Data Computer

Aircraft Maintenance Log book

Aircraft Maintenance Manual

National civil aviation agency (Agence nationale de l'aviation Civile)

Agency for civil aviation safety in Africa and Madagascar (Agence
pour la Securité de la Navigation Aérienne en Afrique et a
Madagascar)

Abidjan nautical sports association (Association sportive nautique
d'Abidjan)

French accident investigation bureau (Bureau d'Enquétes et
d’Analyses pour la sécurité de I'aviation civile)

Infantry and marine battalion (Bataillon d’infanterie et de Marine)
Bombay

Logistical support building (Batiment de soutien logistique)
Regional control center (Centre de contrdle regional)

Flight information center (Centre d'information en vol)
Command

Inter-service operations center (Centre d’'opérations Inter-armes)
Continuous Repetitive Chime

Transportation Safety Board of Canada

Cockpit Voice Recorder

Control Wheel Steering

Flight Crew Operating Manual

Flight Director

ight Data Recorder

F
Flight Management Computer
Flight Management System
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FPV
Ft
FWC

GERSMA

GPWS
GSPM

ILS
IRES

Kt
Lb
LOS
MAC
MEL
NBO
NM
OM
P/N

P1

P2

PF
PFD
PISAM

PNF
PSI

QAR
QFU
QNH
QRH
S/N

Flight Path Vector
Feet
Flight Warning Computer

Abidjan underwater study and research group (Groupe d’études and

de recherches sous-marines Abidjan)

Ground Proximity Warning System

Military fire service group (Groupement des sapeurs pompiers

militaires)

Instrument Landing System

lvorian Towing and Rescue service (lvoirienne de remorquage et de

Secours)

Knots

Pounds

Lagos

Mean Aerodynamic Chord
Minimum Equipment List
Nairobi

Nautical Mile (1 NM = 1.852 km)
Operations Manual

Part Number

Captain

Copilot

Pilot flying

Primary Flight Display

Sainte Anne Marie Abidjan clinic (Polyclinique Sainte Anne Marie

Abidjan)

Pilot not flying

Pounds per Square Inch
Quick Access Recorder

Runway orientation

Altimeter setting to obtain aerodrome elevation when on the ground

Quick Reference Handbook

Serial Number
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SAMU Emergency medical service (Service d’Aide Médicale d’'Urgence)
SGS General surveillance company (Société Générale de Surveillance)

SODEXAM Society for airport, aviation and meteorological operation and
development (Société d'exploitation et de développement
aeroportuaire, aéronautique et météorologique)

SRS Speed Reference System
TOGA Take Off/Go Around

TWR Control tower

UTC Universal Time Coordinated
V1 Decision speed

V2 Take-off safety speed

VFE Flaps Extended Speed

VLE Landing Gear Extended Speed
VR Rotation Speed

VS Stall Speed
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SYNOPSIS

Date and time Aircraft

Sunday 30 January 2000 Type: Airbus 310-304
at 21 h 09 min 24 s " Registration: 5Y-BEN
Site of accident Owner

In the Atlantic Ocean 1.5 nautical miles Kenya Airways Limited

south of the runway at Abidjan Airport (lvory PO Box 19002 Nairobi (Kenya)
Coast)

Geographical coordinates Operator
Latitude: 05°13'33728 N The owner
Longitude: 003°56'11"73 W

Type of flight Persons on board: 179

Public transport of passengers 2 flight crew, 8 cabin crew,
169 passengers

Flight KQ 431 ABJ-LOS-NBO

Summary

The Airbus 310 registered 5Y-BEN took off from Abidjan (Ilvory Coast) bound for
Lagos (Nigeria) then Nairobi (Kenya). Thirty-three seconds after take-off, the
airplane crashed into the sea at 21 h 09 min 24 s.

Persons Persons Aircraft Cargo 3" Party
on board Killed Injured Unhurt
Crew 10 0 0 Destroyed Destroyed ? -
Passengers 189 10 0

1 Except where otherwise noted, the times shown in this report are expressed in Universal Time Coordinated (UTC). In Ivory
Coast, the legal time is UTC time.

2 The cargo contained a coffin in the cargo hold.
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ORGANISATION OF THE INVESTIGATION

In accordance with Annex 13 of Article 26 of the Chicago Convention, the lvory
Coast, the State of Occurrence, launched an investigation. While a Commission of
Inquiry and a Technical Committee were established, legal steps were taken by the
lvory Coast civil aviation authorities as soon as the accident occurred on
30 January 2000.

Specifically, in the context of these legal steps, accident notifications were sent, in
accordance with the provisions of Annex 13, to Kenya and France, respectively the
State of registration and the State of Manufacture, as well as to the International Civil
Aviation Organisation (ICAQO).

The investigation work itself began on Monday 31 January 2000 with the
establishment of several working groups made up of lvorian, Kenyan and French
iInvestigators.

Thus, three working groups were constituted so as to find and gather the information
required for the investigation in the following areas:

e operational aspects;

e air traffic aspects;

e aircraft;

e site and wreckage;

e readout of flight recorders;
e testimony;

e meteorological aspects;

e medical and pathological aspects.

The Commission of Inquiry requested that the Transport Safety Board of Canada
carry out, in its laboratories in Ottawa (Canada), the readouts of the Cockpit Voice
Recorder (CVR) and the Flight Data Recorder (FDR) in the presence of delegations.

Investigators undertook several missions to the Kenyan Civil Aviation Administration
and to Kenya Airways in Nairobi to gather information concerning the flight
crewmembers (training, qualifications, experience, physical and mental aptitude),
operations, maintenance and the airworthiness of the accident airplane. lvorian
investigators visited Nairobi in March 2000, June and July 2001 and French
investigators in July 2001.
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At the request of the lIvorian authorities, the French BEA (Bureau d’Enquétes et
d’Analyses pour la sécurité de l'aviation civile) assisted in the search for the flight
recorders, with additional work on the CVR to determine the engine speed and the
identify the noises and alarms heard in the cockpit, with sonar mapping operations
and with submarine operations to observe the wreckage in the accident area.

The investigative work was the subject of reports, missions abroad (Canada, France
and Kenya), working meetings of the Technical committee in France Canada and the
lvory Coast and of the Commission of Inquiry in the Ivory Coast.

In accordance with the Chicago Convention, the draft final report made by the State
of Occurrence was sent, for commentary, to Kenya and France before the publication
of the final report.

The observations of these States were the subject of technical meetings in Abidjan
from 21 to 23 January 2002, then plenary sessions of the Commission of Inquiry 24
and 25 January 2002.

At the request of its accredited representative, France’s observations on the analysis
of the search and rescue operations are included in an appendix to this report.
Equally, at the request of its accredited representative, Kenya's observations on the
search and rescue operations and on the question of TOGA are also included in an
appendix.

The final investigation report was adopted on this basis. The resolution to adopt the
final report was signed by the President of the Commission of Inquiry, the Accredited
Representative of France and the Accredited Representative of Kenya.

The adoption report is included in Appendix 1.

The composition of the Commission of Inquiry and the Technical Committee is
included in appendix 2.
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1 - FACTUAL INFORMATION

1.1 History of Flight

On Sunday 30 January 2000, the Kenya Airways Airbus 310-304, registered
5Y-BEN, was undertaking the scheduled international flight KQ 431 transporting
passengers from Abidjan to Nairobi, via Lagos. On board there were
10 crewmembers and 169 passengers.

On the same day, in the afternoon, 5Y-BEN had flown in from Nairobi and landed at
Félix Houphouét-Boigny International Airport in Abidjan at 15 h 15. The unfavorable
meteorological at Lagos had obliged the pilot, after a thirty minutes hold at Lagos, to
divert to Abidjan.

The relief crew, which had arrived two days previously on flight KQ 430 on Friday
28 January 2000, at 15 h 44, took over on board 5Y-BEN, to undertake flight KQ 431
from Abidjan to Nairobi, via Lagos. Departure was scheduled for 21 h 00, in
accordance with the initial program.

The copilot was pilot flying, the Captain was pilot not flying.

At 20 h 55 min 22 s, the crew established contact with Abidjan Airport control tower
and asked for start-up clearance. This was granted.

At 20h56 min 09 s, the Captain ordered the checklist to be performed and
announced the type of take-off by saying "Flex sixty" at 20 h 56 min 19 s.

At 21 h 00 min 18 s, three minutes and nineteen seconds after the start-up of the first
engine (engine n° 2), the Captain announced over the interphone that linked him with
the ground mechanic “we have two normal start-ups® ”.

At 21 h 01 min 07 s, the crew of 5Y-BEN asked for clearance to taxi. The tower
controller put them on standby. A few seconds later, he cleared them to taxi.

At 21 h 02 min 33 s, the Captain ordered the Copilot to set the flaps at 15°. Later, at
21 h 04 min 50 s, the copilot announced "trim: 0.9 nose up, Slats/flaps 15/15".

3 The conversations recorded on the CVR were either in English or in Swabhili. For convenience, all of the conversations are
expressed in English in this report.
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The airplane began to taxi at 21 h 07 min 35 s, the tower controller informed the crew
of the latest wind, cleared them to take off and asked the crew the call back when
they reached flight level 40.

At 21 h07 min 45 s, the copilot read back the clearance. This was the last
communication between the crew and the control tower.

At 21 h 08 min 08 s, the copilot announced "Take-off checklist completed ... cleared
for take-off".

At 21 h 08 min 18 s, the Captain applied take-off power and announced "thrust, SRS,
and runway" then, nine seconds later “100 knots”.

At 21 h 08 min 50 s, the Captain announced "V1 and Rotate’, then two seconds
later "Positive". The airplane took off.

At 21 h 08 min 57 s, the copilot announced "Positive rate of climb, gear up". Less
than two seconds later the stall warning sounded.

At 21 h 09 min 07 s, the automatic call out (AC) announced 300 feet.
At 21 h 09 min 14 s, the copilot asked "what’s the problem?".

From 21 h 09 min 16 s, the AC announced successively 200, 100, 50, 30, 20 and
10 feet.

Meanwhile, at 21 h 09 min 18 s, the copilot ordered the aural warning to be cut.
Two seconds later, the GPWS sounded the “Whoop...” alarm followed, a half a
second later, by the AC announcement of 50 feet.

At 21 h 09 min 22 s, an aural master warning started, immediately followed by an
order from the Captain to climb: "Go up!", though this was preceded six tenths of a
second by the AC announcement of 10 feet.

At 21 h 09 min 23.9 s, end of the master warning, followed immediately within a tenth
of a second by the noise of the impact.

The time of the accident is presumed to be 21 h 09 min 24 s.

4 The performances of the A310-304 on the conditions on the day are V1=149 kt, VR=151 kt and
V2=154 kt.
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1.2 Killed and Injured

Injuries Crewmembers Passengers Others
Fatal 10 155 0
Serious 0 9 0
Minor/none 0 1 0
Total 10 169 0

The list of victims by nationality is included in appendix 3.

1.3 Damage to the aircraft

The aircraft was completely destroyed on impact with the sea.

1.4 Other damage

There was no third party damage.

1.5 Personnel information

1.5.1 Flight crew

1.5.1.1 Captain

Male, aged 44

Aeronautical qualifications:

e Air Transport Pilot’'s License (ATPL) n°® YK-650-AL issued on 10 August 1988 in
Nairobi, renewed on 30 November 1999 and valid until 17 June 2000. Medical
certificate, issued on 29 November 1999 and valid until 17 June 2000

e |FR rating valid until 25 April 2000

e |[nternational Radio communications Qualification n° YK-650-RL issued on
30 March 1981 in Nairobi and valid until 17 December 2001
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Main type ratings: Piper 31, Piper 34, Cessna 402, DHC6 Twin Otter, Fokker 27,
Fokker 50, Boeing 737-200, Boeing 737-300 and Airbus 310.

A310 type rating obtained on 10 August 1986 within Kenya Airways. The conversion
course was that of Airbus Industrie, approved by the Kenyan authorities.

Professional experience before the day of the accident:

e Total flying hours: 11,636 h 20 min made up as follows:
o0 8,663 h 50 min by day and 2,972 h 30 min at night,
0 9,917 h 40 min as Captain and 1,718 h 40 min as Copilot.

e Hours on type: 1,664 h, made up as follows:
0 686 h 45 min by day and 977 h 15 m by night,

0 570h 35 min as Captain, 465 h 30 m as Captain under instruction and
627 h 55 min as Copilot

e In the previous 30 days: 67 h 55 min, all as Captain on A310.

Checks

e Last line check: 20 July 1999
e Last base check: 31 October 1999.

Previous professional experience

30 April 1984 Joined Kenya Airways as "Second Officer"

21 October 1984 Copilot on F27

27 December 1986 Copilot on A310

9 November 1988 Captain on F27 and F50

21 August 1992 Captain on B737-200

1 April 1999 Captain on B737-300

20 July 1999 Captain on A310 (training course undertaken at Airbus

Training, Toulouse)

He had served as Captain on the F27, F50, B737-200, B737-300 and A310.
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Experience of the route and the aerodrome

Since 15 August 1999, after obtaining his rating as Captain on A310, he had
performed four landings at Abidjan Airport, on 15 August 1999, 3 October 1999,
7 January 2000 and 28 January 2000 and four take-offs, on 18 August 1999,
5 October 1999, 9 January 2000 and 30 January 2000.

Activity in the previous three days

On 28 January 2000, he had carried out the Nairobi - Lagos - Abidjan flight and flown
6 hours and 10 minutes. After a rest period of 52 hours and 45 minutes, he returned
to duty to undertake flight KQ 431 Abidjan — Lagos - Nairobi with take-off scheduled
for 21 h Q0.

1.5.1.2 Copilot

Male, aged 43

Aeronautical qualifications

e Air Transport Pilot’'s License (ATPL) n°YK-1197-AL issued on 4 August 1999 in
Nairobi and valid until 11 February 2000. Medical certificate, issued on
4 August 1999 and valid until 11 February 2000

e |FR rating valid until 18 June 2000

e |[nternational Radio communications Qualification n°YK-1197-RL issued on
31 March 1983 and valid until 11 February 2001

Main type ratings: McDonnell Douglas DC9 and Airbus 310.

A310 type rating obtained on March 1991 within Kenya Airways. The conversion
course was that of Airbus Industrie

Professional experience before the day of the accident

e Totalflying hours: 7,295 h 32 min, of which 5,699 h42 min as Copilot and
190 h 20 m as pilot under instruction

e Hours on type: 5,768 h 47 m, of which 5,599 h 52 m as Copilot and 168 h 55 min
as pilot under instruction
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e Inthe previous 30 days: 65 h 45 min, all as Copilot on A310.

Checks
e Last line check: 29 July 1999
e |Last base check: 10 October 1999.

Previous professional experience

1 March1988 Joined Kenya Airways as "Second Officer"
8 April 1989 Copilot on DC9
11 March 1991 Copilot on A310

He had served as Copilot on DC9 and A310. He was assigned to the B 707 section,
but had never qualified on that type of airplane.

Experience on the route and at the aerodrome

Since 15 August 1999, after obtaining his rating as pilot’s license, he had performed
four landings at Abidjan Airport, on 6 August 1999, 26 November 1999,
12 December 1999, and 28 January 2000 and four take-offs, on 8 August 1999,
5 October 1999, 28 November 1999, 16 December 1999 and 30 January 2000.

Activity in the previous three days

On 28 January 2000, he had carried out the Nairobi - Lagos - Abidjan flight and flown
6 hours and 10 minutes. After a rest period of 52 hours and 45 minutes, he returned
to duty to undertake flight KQ 431 Abidjan - Lagos -Nairobi with take-off scheduled

for 21 h 00.

1.5.1.3 Cabin crew

Chief Flight Attendant: male aged 39, possessing the necessary qualifications to
perform his duties.

The 7 other members of the cabin crew also possessed the necessary qualifications
to perform their duties.
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On 28 January 2000, all of the cabin crew had undertaken the Nairobi-Lagos-Abidjan
flight and flown for 6 hours and 10 minutes. After a rest period of 52 hours and
45 minutes, they went on duty again to undertake flight KQ 431 Abidjan-Lagos-
Nairobi with a take-off planned for 21 h 00.

1.5.2 Maintenance Personnel (accompanying mechanic)

Male, aged 45

Aeronautical qualifications

e License n°YKC 214-AMEL issued on 20 July 1992 in Nairobi
e Transit authorization rating on A310 on 6 June 1994 in Nairobi

Previous professional experience

1974-1979 Airframe and engine course in the Kenyan Air Force and awarded a
diploma as airframe and engine mechanic.

1979 Advanced course at Rolls Royce on engine changes and treatment of
engine breakdowns.

1984 Joined Kenya Airways as airframe and engine mechanic.

1992 Awarded turbo engine rating (WTR)

1995 Transit authorization rating authorizing technical stopover tasks to be
performed on F50

1998 Same rating on A310

1999 Complete rating on CFM56 engine (B737-300 engine)

For operations on the Nairobi - Abidjan - Nairobi route, Kenya Airways assigns an
accompanying mechanic on board, whose role is to undertake technical tasks at the
stopover. If required, he can request the assistance of Air Afriqgue mechanics. He has
no operational role during the flight.

For these flights, the accompanying mechanic flies the Nairobi-Abidjan leg then
returns the same day with the same aircraft on the Abidjan-Nairobi leg.
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1.5.3 Air operations personnel

Aircraft coordination

Male, aged 47

Previous professional experience:

1 March 1978 Joined Air Afrique

1978 Training as operations agent

August 1979 Confirmed as TFC/OPS agent, as of 1 May 1979

1980 Training course as operations agent, aircraft coordinator
and operations, module

1989 GAETAN training course

6 June 1990 Confirmed as loading manager

28 December 1994 Nomination as operations supervisor from 1 July 1994

20 September 2000Hazmat rating training course

Station operations

Passenger and baggage check-in from Abidjan was carried out by Air Afrique
personnel under the supervision of KMM personnel, Kenya Airways General Sales
Agent at Abidjan. The same applied for the passengers in transit from Nairobi bound
for Lagos.

Freight and baggage handling was dealt with only by agents of Air Afrique,
responsible for station operations for Kenya Airways at Abidjan.

Traffic operations

The load sheets, weight and balance sheets and the passenger manifest for flight
KQ 431 on 30 January 2000 were prepared by Air Afrique services.

The fuel flight plan was prepared by Kenya Airways services and passed on to the
crew by KLM.

The crew was responsible for ensuring operational conformity with the airline’s
procedures.

5Y-BEN — 30 January 2000 - 20 -

(&) CamScanner


https://v3.camscanner.com/user/download

21

1.5.4 ATC Personnel (Air traffic controller)

Male, aged 35

The air traffic controller had followed the appropriate training course and obtained a
diploma as an air traffic engineer, with the ATC option, from the African School of
Meteorology and Civil Aviation (EAMAC) in Niamey (Niger) in 1995.

He entered the ASECNA as a trainee controller on 1 September 1997.

He was authorized to occupy the CIV, CCR and TWR positions from 20 April 1998,
26 February 1999 and 19 June 1999 respectively at Abidjan Airport.

His activity in the previous seven days corresponded to the usual shift duty for
ASECNA controllers at Abidjan, alternating duty and rest periods. On
30 January 2000, the controller came on duty at 19 h 42 after a mandatory rest
period. He was aerodrome controller in the Abidjan control tower.

1.6 Aircraft information

1.6.1 Airframe

e Manufacturer: Airbus Industrie
e Type: A310-304
e Serial number: 426

o Certificate of airworthiness: n°426 dated 24 September 1986, valid until
21 December 2000, issued by the Kenyan civil aviation authorities in accordance
with the export certificate of airworthiness n°13896

e Entry into service on 22 September 1986
e Flight time as of 30 January 2000: 58,115 hours
e Number of cycles as of 30 January 2000: 15,026

1.6.2 Engines

e Manufacturer: General Electric
e Type: CF6-80C2A2
e Serial number

0 Left: 690,120
0 Right: 690,141
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