TECHNICAL INVESTIGATION INTO THE ACCIDENT OF
THE B737-800 REGISTRATION 5Y-KYA OPERATED BY
KENYA AIRWAYS THAT OCCURRED ON THE 5™ OF
MAY 2007 IN DOUALA
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WARNING

By Decision No. 098/PM of 08" May 2007, itself modified by Decision No. 099/PM of 09"
May 2007, the Republic of Cameroon created a technical commission of inquiry to establish
the causes, and make the necessary safety recommendations concerning the accident of the

B737-800 that occurred in Douala on the 5™ of May 2007.

This report contains information on the development of the accident, aerodrome
infrastructure, aviation personnel and the aircraft concerned.

In accordance with Annex 13 of the International Civil Aviation Convention, this inquiry
was not conducted with the goal of apportioning blame or determining individual or
collective responsibilities. Its sole objective is to draw lessons from it for the prevention of
future accidents.

Consequently, using this report for any goal other than accident prevention is likely to lead
to erroneous interpretations.

In this document hours are expressed in local time: UTC+1 in Douala, and UTC in Abidjan.
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LIST OF ABBREVIATIONS

ADC Aéroports du Cameroun

AFDS Autopilot flight director system

ATL Aircraft technical log

AT Auto throttle

CB Cumulo Nimbus

CMD Auto pilot command mode
COMMAND | Call to engage the autopilot in CMD mode
CPL Commercial Pilot license

CRM Crew Resources management
CVR Cockpit Voice Recorder

CWS Control wheel steering

EADI Electronic attitude director indicator
FDR Flight Data recorder

FCC Flight control computer

FD Flight Director

FO First Officer

FMA Flight mode annunciator

HDG SEL | Heading selection Mode of the AFDS
KQA Kenya Airways

NTSB National Transportation Safety Bord
PM Pilot Monitoring

PMC Principal meteorological Center
RAM Royal Air Maroc

SOPA Standard operation procedures Amplified
SOP Standards operation procedures
TO Take off

TOGA Take off and go around

TWR Control Tower

THR HLD | Throttle Hold

MCP Mode control panel

FMC Flight management computer

PAPI Precision Approach Path Indicator
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SYNOPSIS

Operator Kenya Airways Limited

Aircraft Boeing 737-800; registration SY-KYA
Date and time of accident Saturday 05™ May 2007 at 0008 (local time)
Location of accident 3.95570 N 9.75090 E

(03 57 1883 N 009 44 58 E)

The Minister of Transport, who has the statutory responsibility for investigations into
accidents and grave incidents concerning aircrafts, accordingly notified the following
countries:

e The country of registration and operator of the airplane: Kenya
e The country of conception and manufacture of the airplane: USA
¢ Other countries concerned: Cote d’Ivoire

The aforementioned countries each designated her accredited representative to the
commission of inquiry.

SUMMARY

During the night of 04th May 2007, the B737-800, registration SY-KYA, operating as flight
KQA 507 from Abidjan international airport (Cote d’Ivoire), to the Jomo Kenyatta airport
Nairobi (Kenya), made a scheduled stop-over at the Douala international airport. The
weather was stormy. Shortly after take off at about 1000 ft, the aircraft entered into a slow
right roll that increased continuously and eventually ended up in a spiral dive.

On the 5™ May 2007 at approximately 0008 hrs, the airplane crashed in a mangrove swamp

South-South/East of Douala. All 114 occupants on board were killed and the airplane was
completely destroyed.
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1- BASIC INFORMATION

1.1 Flight history

Flight KQAS507 is a normal scheduled Kenya Airways flight between Abidjan and Nairobi
with a stop- over in Douala.

On the 04™ May 2007, the flight departed from the parking stand of the Abidjan
international airport at 1830. It has on board 55 passengers, of which 38 are to disembark at

Douala. The airplane takes off at 1845, and lands at the Douala international airport at 2201
{2101 UTL).

No technical malfunction or anomaly of the airplane is reported at departure from Abidjan.

No incident is reported during this leg of the flight and departure for Nairobi is scheduled for
2300.

At Douala, a ground handling team comprising exclusively of KQA personnel awaits the
airplane at stand CS5; there is no marshal in place. After landing, the airplane taxies towards
stand C7 on the instructions of TWR. The pilot positions the airplane approximately at stand
C7 without assistance, and shuts down the engines.

Kenya Airways ground crew delayed the disembarkation of the airplane to have it towed and
properly parked at stand C7.

The passengers disembark 20 minutes after engines shut down.
Preparation of the Flight

An employee of the ground handling company (ADC), signs out the meteorological
protection file prepared by the Douala Principal Meteorological Center (PMC), and hands it
to Kenya Airways ground crew office, which in turn transmits it to the crew on board the
airplane.

The KQA engineer accompanying the flight supervises the refueling of the airplane; 9500
kgs of fuel are pumped in; bringing the total quantity of fuel on board to 14200 kg.

KQA ground crew proceeds to embark 91 passengers, of which 02 are added after reopening
the doors of the airplane. The total number of persons on board is 114, comprising of 108
passengers and 06 crewmembers.
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Start Up
2233: First contact between flight KQAS507 and the air traffic controller on duty at the TWR.

2247: A brief dialogue between the FO and the TWR controller for confirmation of airplane
call sign; flight KQAS507 instead of KQAS504. KQAS507 requests and obtains the
following start up data from the TWR: “temperature 27, dew point 25, QNH 1010,
wind calm, runway 12 for take off (TO)”.

2320: The controller transmits the following start up data to flight RAM287: “temperature
27C, dew point 26C, QNH 1010.

Following an interruption of their communication by another station, RAM 287
demands confirmation in French. The tower controller replies in French thus: “Je dis
temperature 27, dew point 26 et 1010 au QNH. Il est 22H21. (I say temperature 27,
dew point 26, and 1010 ONH. It is 22H21). RAM 287 reads back in French and
demands the confirmation of visibility 10 km. The TWR responds; “10 km oui”; {70

km; yes}.
At the same time, KQA 507 requests start up clearance from the tower, and obtains it.
2337: KQA 507 announces cancelling start up to wait for a lull in the rainfall.
2354: KQA 507 requests and obtains a new authorization to start up.
2356:44: Beginning of FDR recording (time reference is taken from the FDR)
The FCC A is the reference (master)

The two FD are activated

The A/T 1s armed
The Captain’s weather radar is on
The pitch trim 1s positioned at 6.2 units

2357:49: Flight controls are checked and show a normal range of motion.
2357:59: Flaps selection 1s 5° down

Taxi and Take-Off
2358:06.9: The Captain remarks that the two engines are running normally.
2358:42.7: The FO calls for the “before taxi” checklist.

2359:03.7: The “before taxi” checklist is completed.
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2359:08.7: The FO requests authorization to taxi. The tower tells him to hold position.
During that period of waiting the Captain says: “this thing i1s moving”. The FO
responds: “Yes” and the Captain adds: “there is no way here”.

2359:23: RAM 287 requests in French: “une dernieére météo SVP” (Lastest meteorological
report please). The TWR controller responds in French: “...visibilit¢ 800 m, vent
calm, pluie et orage modérés, cloud SCT a 300 pieds, BKN a 1000 pieds, CB a
1600 pieds tous secteurs, tempo, visibilit¢ 1500 m, pluie modérée et orage”.
{...visibility 800 m., wind calm, rain and moderate thunder storms, clouds scattered
300 ft, Broken 1000 ft, cumulo nimbus 1600 ft all sectors, tempo, visibility 1500 m,
moderate rain and thunder storms}. RAM 287 again requests in French; “d’apres la
météo, ’orage va partir dans combien de temps? {According to meteorological
service, the storm will go away after how much time?} The TWR controller
telephones the meteorological office and shortly after that responds: “...la visibilité
va avoir une légere amélioration, mais I’orage va s’installer jusqu’au matin”. {The
visibility will improve slightly but the thunder storm will persist till morning}.

2359:47.3: KQA 507 is cleared to taxi and backtrack for runway 12. The FO announces 106
passengers, 08 crew members, and 05 hours and 45 minutes of endurance.

0000:06: KQA 507 begins taxiing for runway 12.
0001:15: The weather radar of the FO 1s switched on.

0001:46.4: The FO reads back the departure clearance: “Cleared after departure runway 12,
cleared to Nairobi flight level three seven zero, EDEBA 1E departure Kenya 5077;
and TWR demands that he call back when ready for take-off.

0004:19: The FO announces the “before take off” checklist completed.

0004:24.3: The head of the cabin crew announces to the pilot that the cabin is ready for take
off.

0004:38.6: The captain i'equests a modification of the departure clearance thus: “And ahh
tower from Kenya five- zero- seven, after departure we would like to maintain ahh
slightly left of runway heading due to weather ahead”; the FO corrects: “right”, and
the Captain confirms: “sorry slightly right”. The TWR approves.

0005:26: The pre-selected heading is 118°, pre-selected initial climb speed is 150 kts, A/T is
activated in mode TOGA, N1 is stabilized at 99%, and the take off run begins; the
captain is the pilot flying.

0005:52.7: The V1 automatic annunciator sounds; the FO confirms V1.

0005:55.9: The FO calls, “rotate” and simultaneously the captain initiates rotation.
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0006:00: The airplane takes off.

After Take-Off

0006:09: The landing gear 1s retracted.

As soon as the airplane 1s airborne, it has a net tendency to roll to the right; the pilot
reacts immediately by input of 30° of left roll on the control wheel, and then turns the
wheel back to the neutral position and continues to modulate left control wheel to
maintain wings level. The bank angle of the airplane stays within the limit of 3° right.

The captain continues to make inputs on the flight controls, (roll), to the left between
500 and 1000 ft; the tendency of the airplane to roll to the right is controlled and bank

angle remains at less than 1°.

During the same period, several inputs on the pitch trim for nose up attitude are also

apparent.

0006:24: At about 1000 ft climbing, all action on the flight controls ceases till 0007:19.

0006:26: The Captain calls HDG SEL, and the FO responds: “select checked”. The FDR

indicates:
- Altitude: 1140 ft
- Heading: 118°
- Pitch: +15°
- Speed: 164 kts
- Bank angle: less than 1°
- Flaps: down, 5°

0006:27: The HDG SEL knob i1s moved from 118 to 132°. At the same time the roll to the

right recommences.

0006:28.8: The captain says: “I will keep somewhere around here”.

00(36:33: The HDG SELIknob 1S moved from;132 to 139°. The roli command bar of the

flight director again moves to the right. The FDR indicates:
- Altitude: 1300 ft.

- Heading: increasing.

- Pitch: +10°

- Speed: 175 kts.

- Bank angle: 6°, right

- Flaps: down, 5°

0006: 40.8: Climb power is selected; FO calls “N1”. The roll command bar of the flight

director starts moving to the left. The FDR indicates:
- Altitude: 1600 ft.
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-  Heading: 127°

- Pitehz +11°

- Speed: 182 kts.

- Bank angle: 11°, right.
- Flaps: down 5°

00:06:41.8: The Captain calls: “OK COMMAND”; The FO does not respond. The FDR

indicates several inputs on the pitch trim for nose up, due to the speed trim system:;
The autopilot is not engaged.

0006:45.1: The FO requests: “I remain on legs?” The Captain responds “Yup”

0006:49: The roll command bar of the flight director moves to the left. The FDR indicates:
- Heading: passing 139°.
- Bank angle: 15°, right.

0006:55: The HDG SEL knob is moved to the left from 139 to 120°.
The roll to the right continues, and reaches 20° bank angle.

0006:59: The FO initiates change of altimeter setting. Both pilots execute the change and

mutually verify it.
The FDR indicates:

e Pressure altitude: 2400 {t.
e Pitch: +10°.
e Speed: 180 kts.

0007: 05.8: The Captain says: “Now we are getting into it” and the FO responds: “O.K”.

0007:09.5: The FO calls: “I continue with heading?””. The HDG SEL knob is moved right
from 120 to 165°.
The FDR indicates:

e Pressure altitude: 2600 ft.
, Heading: 190° : ;
Piteh: +7°
Speed: 190 kts.
Bank angle: 24°, right.
Flaps: down 5°

0007:12.2: The Captain says: “through here 1s OK, 1sn’t it?”” The FO responds; “OK”.

0007:18.2: The Captain exclaims;
The FDR indicates:

e Pressure altitude: 2700 ft.
e Heading: 215°
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Pitch: +8°.

Speed: 200 kts.

Bank angle: 34° right.

Flaps: down 5°,

Flight Controls: in neutral position

Autopilot: not engaged.

HDG SEL: 165°.

Flight Director roll command bar: at extreme left position.

0007:19: The bank angle aural warning sounds: “BANK ANGLE”. The roll control wheel is
immediately turned 22° to the right, then 20° to the left, again 45° to the right and
finally 11° to the left. The bank increases rapidly to the right.

0007:23: At 2770 ft, without any call, the “CMD A’ mode of the autopilot (AP) is engaged;
Action on the flight controls decreases.
Some action on the right rudder pedal 1s perceptible.
The bank angle, which reaches 50°, tends to stabilize.

0007:28: Intense action on the flight controls resumes; first roll movement to the right, then
to the left and again to the right. Several bursts of rudder inputs are made to the
right. The Captain announces “we are crashing”.

The FDR indicates:

Altitude: 2800 fi.

Pitch angle: +5°,

Speed: 220 kts.

Bank angle: 55° to the right and increasing rapidly.

0007:29: Uncoordinated movements of the flight controls increase, coupled with bursts of
right rudder applications .The FO confirms: “right, yeah we are crashing right”. The
bank angle reaches 70° to the right.

0007:31: Prolonged pressure on the right rudder pedal i1s perceptible while the roll control

wheel is moved from left to right and then completely to the left.

! /

The FDR indicates:

Pressure altitude: 2900 ft and decreasing rapidly
Heading: 290°

Pitch angle: minus 3°

Speed: 220 kts.

Bank angle: 80° to the right, and increasing rapidly.

0007:33: The FO calls “Right Captain, Left, Left, Left...correction Left ### ***,
The DFDR indicates:

Pressure altitude: 2700 ft, in a dive.
Heading: 330°

14/58
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e Bank angle: 90° to the right.

0007:35: The bank angle reaches 115°, then decreases towards 70°, following full left roll
input on the control wheel.
The altitude 1s 2500 ft.

The heading reaches 360°.
Other bursts of left roll inputs on the control wheel and some pressure on the right

rudder pedal are perceptible.

0007:40: The altitude 1s 1300 ft.
Bank angle 1s 70°
The speed is 270 kts

0007:42: The airplane crashes with speed of 287 kts, a pitch angle of minus 48°, heading
090°, and 60° right bank angle.

1.2- Injuries to person

Injuries  Flight Cabin Passengers Other  Total

crew Crew Persons
fatal 02 04 108 - 114
Serious - - - -
Minor/None - . - -
Total 02 04 108 - 114

* This passenger number includes one accompanying engineer and one positioning cabin
crew member.

The six crew members were all of Kenyan nationality. The passenger distribution according
to nationality is as follows:

37 Cameroonians

15 Indians

07 South Africans
06 Ivoirians

06 Nigerians

05 Britons

05 Chinese

03 Kenyans

03 Niger Nationals
02 Central Africans
02 Congolese (DRC)
02 Equatorial Guineans
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01 American
01 Burkinabe
02 Comorian
1 Congolese
1 South Korean
1 Egyptian

1 Ghanaian
1 Malian

| Mauritian
1 Senegalese
1 Swedish

| Swiss

| Tanzanian
1 Togolese

® o
- -F-1-3-3-R-R-2-0-

1.3- Damages to Airplane:

The airplane was completely destroyed.

1.4- Other Damages:

The vegetation comprising essentially of mangrove trees i1s destroyed within the zone of
impact.

1.5- Information on the Personnel

1.5.1. - Flight Crew

The flight crew consisted of a cagtain and forst ofﬁcer.iThe accident occurred on the fifth
day of a five-day pairing for the two pilots. The flight crew’s recent schedule and their
recent flight and duty time are shown in tables 1 and 2.
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Table 1

Flight crew’s work schedule in the days before the accident (UTC)

Date Type of Route Showtime Scheduled Scheduled Block  Turn
D/M/Y flight Departure  Arrival
1/5/07 Line flight NBO/COO 1030 1130 1640 5:10
Line flight COO/ABJ 1740 1850 1:10 1:00
Line flight ABJ/COO 1950 2100 1:10 1:00
2/5/07  Day off
3/5/07 Deadhead COO/ABIJ 1800 2000 2100
4/5/07 Line flight ABJ/DLA 1725 1825 2100 239 1:00
Line flight DLA/NBO 2200
5/5/07 0220 4:30
Table 2
Flight crew’s flight and duty times in the days before the accident (UTC)
Date Duty Duty Duty Flight Subsequent
D/M/Y start End time time Rest period
1/5/07 1030 2130 11/00 7:30 44:30
2/5/07 Day off
3/5/07 1800 2130 3:30 0:00 20:00
4/5/07 1725
5/5/07 0207* 5:42%* 2:45% N/A

1.5.1.1-_The Captain

Male, 52 years old

Kenyan Commercial Pilot License (CPL) obtained on the 10™ April 1991.

Kenyan Air Transport Pilot License (ATPL) No. YK-1949-Al..

'

Medical class 1 valid till 4™ Nov. 2007.

Type Rating B737-300 obtained on the 12 November 1997

Conversion on B737-700 and 800 variant obtained.

Last proficiency check on type on the 24 February 2007

!
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