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OBJECTIVE

This report contains factual information that has been determined up to the time of publication.
The information in this report is published to inform the aviation industry and the public of the

general circumstances of accidents, serious incidents, and incidents.

This investigation has been carried out in accordance with The Kenya Civil Aviation (Aircraft
Accident and Incident Investigation) Regulations, 2013, and Annex 13 to the ICAO Convention

on International Civil Aviation.

The objective of the investigation of an accident or incident under these Regulations shall be the
prevention of accidents and incidents. It shall not be the purpose of such an investigation to

apportion blame or liability.

The information contained in this report is derived from the data collected during the Investigation

of the serious incident
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AIRCRAFT SERIOUS INCIDENT INVESTIGATION

OPERATOR

AIRCRAFT TYPE
MANUFACTURER

YEAR OF MANUFACTURE
AIRCRAFT REGISTRATION
AIRCRAFT SERIAL NUMBER
DATE OF REGISTRATION
NUMBER AND TYPE OF ENGINE

DATE OF OCCURRENCE
LAST POINT OF DEPARTURE

POINT OF INTENDED LANDING

TIME OF OCCURRENCE
LOCATION OF OCCURRENCE
TYPE OF FLIGHT

PHASE OF FLIGHT

NUMBER OF PERSONS ON BOARD

INJURIES

NATURE OF DAMAGE
CLASS OF OCCURRENCE
PIC’s FLYING EXPERIENCE

Singapore Airlines Limited

Boeing 747- 412F

Boeing Commercial Airplane Group

2004

9V-SFO

32900

2 August 2004

Four, Pratt & Whitney PW 4056 (-3), Phase
Il (FB 2C)

17 April 2023

Jomo Kenyatta International Airport (HKJK)
(1°18'41.2"S, 036°56'19.6"E), Kenya
Amsterdam International Airport (EHAM),
Schiphol, Netherlands

0507 (0807)

Jomo Kenyatta International Airport (HKJK)
Commercial (Cargo)

Take-off

Four (4)

None

Minor

Serious incident

ATPL Holder, 7,116 Hours

All times given in this report are Coordinated Universal Time (UTC), with East African Local Time in Parenthesis



INVESTIGATION PROCESS

The occurrence involved a BoeingB747-412F registration 9V-SFO and was notified to the Aircraft
Accident Investigation Department (AAID), State Department for Transport (SDT), Ministry of

Roads and Transport by the JKIA control tower.

AAID investigators were dispatched to the site for an initial onsite investigation and witness

interviews.
The occurrence was classified as a ‘Serious Incident” owing to the nature of damage to the Aircraft.

AAID notified the United States of America’s National Transportation Safety Board (NTSB), the
civil aviation safety investigation authority of the State of Aircraft and Engine Manufacture and
Design, and Singapore’s Transport Safety Investigation Bureau (TSIB), the civil aviation safety

investigation authority of the State of Registry and Operator.
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SYNOPSIS

The report describes the 17 April 2023 serious incident involving a Boeing B747-412 freighter
registration 9V-SFO operated by Singapore Airlines Limited performing flight SQ-7343 from
Jomo Kenyatta International Airport (JKIA) in Nairobi, Kenya bound for Amsterdam International
Airport, Schiphol, Netherlands that occurred at 0507 (0807). The aircraft was accelerating for
takeoff from JKIA’s runway 06 when the crew rejected takeoff (RTO) at high speed (about 150
knots over ground), with approximately 965 meters (3168 feet) of the runway remaining due to a
loud bang that was heard from engine No. 4. This resulted in the crew aborting takeoff. The aircraft
was disabled in the middle of the runway 64 meters (210 feet) past taxiway L. 14 out of 16 main
landing gear tires deflated. At the time of the incident, the weather was clear with a visibility
greater or equal to 10 KM. The crew had filed an IFR flight. There were four persons on board,
consisting of the flight crew and a pair of reliever crew. No injuries were reported.

As a result of the incident, the Kenya Airports Authority (KAA) issued a Notice to Air
Missions/Air Men (NOTAM) closing RWY 06/24 for all landings and allowing partial takeoffs
from RWY 24. The disabled aircraft was eventually removed from the runway at about 1315
(1615)

Investigation to identify the probable cause(s) of the incident is ongoing.
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1.0 FACTUAL INFORMATION

1.1 History of the Flight

On 17 April 2023 at approximately 0807 (1107), a Boeing B747- 412 freighter registration 9V-
SFO operated by Singapore Airlines Limited performing flight SQ-7343 from Jomo Kenyatta
International Airport, in Nairobi, Kenya to Amsterdam International Airport, Schiphol,
Netherlands suffered an engine malfunction and aborted take-off on RWY 06 at 1° 18’ 41.2" S,
036° 56’ 19.6" E at an elevation of 1618meters (5308 feet) above mean sea level (AMSL). On
board, was a crew of two and a pair of reliever crew. After pushback onto taxiway G, the crew
started the engines normally and was given instructions by the tower to commence taxi through
taxiways G and K for the holding point of RWY 06. The clearance then followed to line up behind
a Cessna Caravan 208 which was on sight landing so that takeoff to proceed thereafter. The crew
then did a visual observation on the runway and the conditions along the runway path before
takeoff thrust was set with engine parameters recorded as normal then proceeded with the takeoff.
Before V1, all on board reported having heard a loud bang from engine number 4 and yaw was
experienced. A drop of N1 was noted at the same time. The crew immediately performed rejected
take-off procedure.

As the aircraft decelerated down the runway, a radio call was made to the airport’s ATC to inform
them of the rejected take-off. The crew was instructed by the ATC to vacate the runway via
taxiway L. This was not possible because the aircraft had passed taxiway L coming to a stop 64
meters (210 feet) past the taxiway and was disabled on the tarmac with 14 deflated main landing
gear tires. The crew witnessed the engine No.4 tailpipe fire, conducted a checklist for the tailpipe
fire, and subsequently shut the engine and set the parking brakes. An audible mechanical
whine/rumbling noise was heard by the crew as the right engine number 4 spooled down. A quick
check of the engine parameters and the immediate environs was done, with no EICAS message
displayed except BRAKE TEMP. The RFFS arrived at the scene immediately and sprayed a foam
fire extinguisher on engine No.4 and extinguished the fire. The crew then shut down engine
numbers 3, 2, and 1. The following status messages were displayed thereafter; ENG 4 EEC
MODE, ENG 4 EEC C1 and ENG 4 FUEL CTL VLV. In addition, the fusible tire plugs on
wheel numbers 1, 2, 3, 4, 5, 6, 7, 8, 10,11, 12, 13 and 15 had melted, deflating the wheels’ tires.



A preliminary onsite engine No.4 inspection by the AAID investigators revealed evidence of fire
on the engine’s tailpipe section.
Subsequent borescope inspection performed the following day in collaboration with KLM
maintenance personnel under the supervision of AAID revealed that multiple compressor blades
and vanes suffered severe damage, namely: sheared, gouges, cracks, bends, twists, curls, Brinell
dents beyond serviceable limits.

There were no injuries.

1.2 Injuries to Persons
Table 1-1.  Injury chart

Injuries Crew Passenger Others
Fatal 0 0 0
Serious 0 0 0
Minor/none 4 0 0
Total 4 0

1.3 Damage to Aircraft
The aircraft suffered 11 out of its 16 tires deflated.

1.3.1 Damaged Condition of No. 4 Engine

A visual inspection borescope inspection (hereinafter referred to as “BSI”) revealed that the
damaged condition of the No.4 engine was as follows:

There were no signs of foreign object debris (FOD) ingested from outside on the fan blades but
could not turn freely;

Multiple blades and vanes suffered severe damage, namely: sheared (liberated) missing blades,
gouges, cracks, bends, twists, curls, and brinell dents beyond serviceable limits;

Seizure of both LP and HP spools and a Stage 5 HPC rotor blade liberation;



4/18/2023 6:38 PM 4/18/2023 6:38 PM

Photo 1-1: Section of HPC Compressor stage 5 as viewed during Borescope Inspection

4/18/2023 6:35 PM & 4/18/2023 6:38 PM
ESNP724432CN ,Emu;zcn

Photo 1-2: Damaged Section of HPC Compressor stage 5 as viewed during BSI



Photo 1-3: The Incident Aircraft disabled on runway 06

Photo 1-4: Photo of Section of RH wing with Engines number 3&4



Photo 1-5: Photo showing part of the Cargo offloaded from the Aircraft

Photo 1-6: The section of 11 tires that were deflated during the RTO



Photo 1-7: Engine number 4 after the RTO

Photo 1-8: Engine number 4 after removal



1.4 Other Damage

No other damage to property on the ground was sustained

1.5 Personnel Information
1.5.1 The Captain Qualification

From the records available at the time of the incident, the captain of 9V-SFO was a 51-year-old
Singaporean male citizen and held an Airline Transport Pilot License (ATPL - Aeroplane) issued
by the Civil Aviation Authority of Singapore on 09 February 2018. The pilot had three aircraft
type ratings endorsed on his license namely Beechcraft B58, Learjet 45 and Boeing B747-400

His most recent medical examination was conducted on 07 February 2023 and issued with a class

one certificate with no limitations/restrictions valid for 6 months.

Table 1-2.  Summary of the Captain’s relevant information
Age o1 years
Sex Male
Nationality Singaporean

Type of License

Airline Transport Pilot License (ATPL - Aeroplane)
Issued on 09 February 2018

Medical Class

First Class

Date of Medical Examination

07 February 2023

Validity of License

Expiry date: 3 February 2024

Ratings Beechcraft B58, Learjet 45 and Boeing B747-400
Total Flying hours 7116
Total hours on type 7116
Flight time in the last 90 days 81.05
Flight time in the last 30 days 4.17
Flight time in the last 14 days 4.17
Flight time in the last 7 days 4.17
Flight time in the last 24 hours 4.17

Instrument Rating

Last test 4 February 2023




1.5.2 First Officer Qualification

From the records available at the time of the incident, the pilot of 9V-SFO was a 39-year-old
Singaporean male citizen and held an Airline Transport Pilot License (ATPL - Aeroplane) issued
by the Civil Aviation Authority of Singapore on 27 February 2013. The pilot had five aircraft type
ratings endorsed on his license namely Beechcraft G58, Airbus A320, Boeing B737-800 and 747-
400.

His most recent medical examination was conducted on 08 February 2023 and issued with a class

one certificate with no limitations/restrictions valid for one year.

Table 1-3.  Summary of the First Officer’s relevant information

Age 39 years

Sex Male

Nationality Singaporean

Type of License Airline Transport Pilot License (ATPL - Aeroplane)

Medical Class First Class

Date of Medical Examination 08 February 2023 No restrictions

Validity of License Expiry date: 7 February 2024

Ratings Beechcraft G58, Airbus A320, Boeing B737-800 and
747-400

Total Flying hours 5100

Total hours on type 164.30

Flight time in the last 90 days 106.44

Flight time in the last 30 days 28.42

Flight time in the last 14 days 5.25

Flight time in the last 7days Nil

Flight time in the last 24 hours Nil

Instrument Rating Last test 6 December 2022




1.6 Aircraft Information
1.6.1. General

The occurrence aircraft was a B747- 412 freighter, a large, long-range wide-body airliner produced
by Boeing Commercial Airplanes. In areas where loads increased, the body and empennage were
strengthened by increasing the thickness of the skins, stringers, frames, and bulkheads.

The wing box skins were thickened, and the leading edge and trailing edge flaps and flap drive
systems were strengthened. There are four main landing gear assemblies, two on each side of the
jet and each containing four wheels, with two aircraft tires in the single nose-gear assembly.

To accommodate those tires and to provide sufficient room to retract the wheels, the shape of the

landing gear doors was modified.

1.6.2. Specific Information - 9V-SFO

Photo 1-9: Photo of the 9V-SFO aircraft



Table 1-4.  Summary of the Aircraft details

Manufacturer Boeing Commercial Airplane Group

Model B747-412F

Serial Number 32900

Operator Singapore Airline Limited

Registration 9V-SFO

Date of Manufacture February 2004

Nationality Singaporean

Category Commercial Air Transport (Cargo)

Number and type of engines Four, Pratt & Whitney PW 4056 (-3), Phase 111
(FB 2C)

Certificate of airworthiness AWC-549

Date of Issue 26 July 2022

Validity 1 August 2023

Category of airworthiness Transport (Cargo)

Total Airframe Hours (At the time of Incident) | TBN

Total Aircraft Cycles TBN

Airframe hours since last Inspection TBN

The aircraft had a valid Certificate of Airworthiness (CoA) No. 549 issued on 26 July 2022 with
an expiry date of 01 August 2023. From the CoA, the aircraft was certified for Commercial Air

Transport (Cargo) category.

The aircraft had a certificate of release to service issued on 4 September 2021 following a routine
C check. The CRS was valid for 10,000 flight hours or 719 calendar days from the date of issue,
whichever came first. (Refer to the available CRS Serial No. 021735, AFM0235/SVO 37546997)
in accordance with SIAEC EPM, Part 1 Procedure 4.6 Carried Forward Items.

10



1.6.3 Airworthiness
Examination of the aircraft current maintenance release documents indicated that during the last
maintenance work on 4 September 2021, all the scheduled maintenance recorded on the

maintenance release certificate had been completed.

1.6.4 Engine

Table 1-5. Summary of Engine details

Engine No.1
Manufacturer Pratt and Whitney
Type PW4056-3
Part Number R319009000
Serial Number P729151
Date of Construction 16/06/2003
Total Flight Time 73952.0 FH
Hours since Overhaul 14058.0 FH

Engine No.2
Manufacturer Pratt and Whitney
Type PW4056-3
Part Number R319009000
Serial Number P727477
Date of Construction 26/07/1994
Total Flight Time 103447.0 FH
Hours since Overhaul 4293.0 FH
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Engine No.3

Manufacturer Pratt and Whitney

Type PW4056-3

Part Number R319009000

Serial Number P729209

Date of Construction 27/11/2005

Total Flight Time 60414.0 FH

Hours since Overhaul 18239.0 FH
Engine No.4

Manufacturer Pratt and Whitney

Type PW4056-3

Part Number R319009000

Serial Number P724432CN

Date of Construction 06/04/1992

Total Flight Time 108653.0 FH

Hours since Overhaul 24709.0 FH

1.6.5 Weight and Balance

The weight of the aircraft at the time of the serious incident was estimated to have been 372,023
kg (820,170) pounds and the center of gravity was estimated to have been 22.9% mean
aerodynamic chord (MAC), both of which are estimated to have been within the allowable range
(maximum takeoff weight of 394,625 kg (869,999 pounds), and 12.8 to 31.1% MAC

corresponding to the weight at the time of the serious incident).
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1.7 Meteorological Information

At the time of the incident, the Jomo Kenyatta International Automatic Terminal Information
Service was broadcasting information 'Mike' which indicated that the weather conditions were fine
and clear, with winds of 5 knots, temperature 17°C, QNH 1020. The visibility was 10 km with no

significant clouds.

1.8 Aids to Navigation

The aircraft was fitted with the following Navigational and Radio Equipment:

a) ATC Transponder

b) DME

¢) HF COMM

d) RAD ALT

e) SAT COMM

f) TCAS/ACAS

g) VHF COM

h) WEATHER RADAR X

1.9 Communication

Communication was not considered a factor in this incident.

1.10 Aerodrome information

The Jomo Kenyatta International Airport (HKJK) has one runway orientation (06/24) which is
4,117 meters (13,507 ft) and 45 meters (147 ft) wide paved in asphalt. The runway is served by
twelve taxiways alphabetically named A to H and J to M respectively. It has three aprons, 1, 2,
and 3. Apron 1 is mostly used for commercial passenger operations, apron 2 for commercial cargo

operations and Apron 3 is mainly used by military and special parking.
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Photo 1-11: Map showing the location of the occurrence on the runway

1.11 Flight Recorders

The aircraft was equipped with a Honeywell DFDR, part number: 980 - 4700-042 and serial
number SSFDR -19700 and a Fairchild (L-3 Communications) CVR part number: 2100-1020-00
and serial number 000715284 respectively.

The AAID has made preparations for the flight recorders to be read out and analysed in a suitable

read-out facility.
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Photo 1-13: Fairchild (L-3 Communications) Cockpit Voice Recorder

1.12 Wreckage and Impact Information
Apart from the fire on Engine No.4 tailpipe, damage to sections of the engine compressor, and the

13 deflated tires, the aircraft remained intact and undamaged.

1.13 Medical and Pathological Information

The crew was not on prescribed drugs. No tests were conducted to check if its performance was

affected by fatigue, alcohol, drugs and/or medication at the time of the incident.

1.14 Fire

There was an engine No. 4 tailpipe fire

1.15 Survival Aspects

The incident was survivable. The four occupants survived with no injuries and exited the aircraft

unaided. The seats and harness were all intact and showed no sign of damage.

1.16 Tests and Research

Detailed investigation of the incident is ongoing

1.17 Organizational and Management Information

The Operator was the holder of a Civil Aviation Authority of Singapore (CAAS)Air Operator
Certificate (AOC) approved for Transport (Cargo) operations issued on 01 January 2023 and valid
until 31 December 2023, issued pursuant to Regulation 6 of the CAAS Air Navigation (119-Air
Operator Certificate) Regulations (as amended) and as delegated by the authority.

1.17.1 The Operator’s Approved Maintenance Organization (AMO)
According to the available records, the AMO that certified the last transit and daily checks at HKIK

in accordance with the operator’s Approved Maintenance Program on the aircraft before the
incident was in possession of a valid AMO Approval Certificate issued on 28 March 2023 and

valid up to 30 September 2023. The Maintenance Organization Approval No. AWI/311 was issued
16



according to paragraph 8A of the CAAS Air Navigation Order to KLM Royal Dutch Airlines
(Engineering and Maintenance Division). The AMO was contracted by the operator to carry out
maintenance at HKJK under an IATA Standard Ground Handling Agreement.

1.18 Additional Information

Cracks in HPC stage 5 blade roots is a known issue per SB PW4ENG 72-772, which Singapore
Airline has a Special Inspection (SI) 14056720084 in place to perform repeat inspection every 500
flight cycles. 14056720084 was last performed on the incident engine, P724432CN On 16
November 2022 with Nil findings noted.

1.19 Useful or effective investigation techniques
Not Applicable

20 SUMMARY

The ongoing investigation will analyse, as appropriate, all the information documented, list the
findings, cause(s) and/or contributing factors established and state any recommendations made for

the purpose of accident prevention.

Fredrick Kabunge
Investigator-In-Charge
26/04/2023
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