REPUBLIC OF RWANDA

Ministry of Infrastructure

Aviation Accident and Incident Investigation Directorate

Report on the investigation of the runway excursion incident
to Boeing B727 with registration EY-724 | at Kigali

International Airport on November 13 th 2020.

Ref AAID 2021 -02

The sole objective of investigatisnarried out by the AAID is th@evention 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

AAID Aviation Accident and Incident Investigation Directorate
AMT Aircraft Maintenance Technician

AIP Aeronautical Information Publication

AOC Air Operator Certificate

ASFT Airport Surface Friction Tester

ATIS Automatic Terminal Information Service (supplying

weather information to flight crews)
CB Cumulonimbus clouds (clouds associated  with

thunderstorm activity)

F/IE Flight Engineer

FL Flight level

F/IO First Officer

GPS Global Positioning System

IAS Indicated Airspeed

ICAO International Civil  Aviation Organisation

KGL Three letter identifier for Kigali International Airport
knot Nautical mile per hour (1852 m/ hour)

LOSA Line Oriented Safety Audit

METAR Meteorological Aerodrome Report

MSL Mean Sea Level

MSN Manufacturer 0 Serial Number

NBO Three letter identifier for Jomo Kenyatta International

airport, Nairobi, Kenya

RAC Rwanda Airports Company

RCAA Rwanda Civil Aviation Authority
RVSM Restricted Vertical Separation Minima
RWY Runway

TAS True Air Speed

uTC Universal Time Coordinated

VHF Very High Frequency radio band

Vref Reference speed
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Synopsis

On November 13th 2020, a B727 -100 in cargo configuration  operating under
flight number TAK 270 landed on runway 28 at Kigali International Airport at
12:05 local time . Upon landing in  light to moderate rain the aircraft touched
down 420 meters beyond the normal touchdown point and considerably left of
centreline .

During the landing roll the aircraft first crossed the left runway edge marking :
subsequently the left main gear travelled through the terrain adjacent to the

paved runway shoulder over a distance of 577 meters. In the course of the
landing roll the crew was able to steer the aircraft back o n the runway. During
the runway excursion 15 runway edge lights were shattered. Apart from damage

to the tires, also the tailskid mechanism of the aircraft was found heavily
damaged . The tailskid plate was torn off and found on the runway . The aircraft

carried a crew of five. No one was injured.

The investigation revealed that flight TAK 270 was operated unlawfully since the
licenses of both pilots, issued by Civil Aviation Authority of Tajikistan, were not

valid. Additionally serious discrepancies with regard to the validity of the Air
Operator Certificate, the registration of the B727 aircraft concerned and the

status of the operator were found.

So-call ed 6viscous hydroplaningd was identif.i
the loss of directional co ntrol of flight TAK  270. The vi scous hydroplaning could
occur due to a combination of a wet runway and a substantial layer of rubber

deposits in the touchdown zone of runway 28.

The investigation led to the formulation of seven recommendations, aimed at:

- Preventing unlawful flight operations to airports in Rwanda;

- Assuring timely removal of rubber deposits from the touchdown zone of
runway 28 at Kigali International Airport;

- Adherence to international safety standards by the State of Registration and
the State of the Operator of the B727 involved in the runway excursion at

Kigali International Airport
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1. FACTUAL INFORMATION

1.1  History of Flight

1.1.1 General

Flight TAK 270 was a charter cargo flight from Jomo Kenyatta International
Airport at Nairobi (NBO), Kenya, to Kigali International Airport (KGL), Rwanda.

The flight was conducted with a Boeing B727 -100 carrying the external
registration mark EY-724 from Tajikistan. The aircraft identification plate in the
cockpit however showed the registration 5Y -CIG from Kenya. Flight TAK 270
departed from NBO at time  08:501 and landed at KGL at 10:05. The landing

weight of the aircraft was 63,2 tons, 10,4 tons of which was cargo load.

The cockpit crew consisted of the ~ Captain , the First Officer (F/O)  and the Flight
Engineer (F/E). The Captain was the Pilot Flying during approach and landing

at KGL.

Apart from the cockpit crew two additional Aircraft Maintenance Engineers
(AMT6s) travell ed7Owi th flight TAK

The Aircr aft Technical Log contained no technical complaints or deferred defects.

All three cockpit crew members stated that the ir flight had progressed normally
up to the final approach into KGL . The crew executed an ILS CAT |2 approach

for runway 28.

L All times in this report are indicated in Universal Time Coordinated (UTC). Local time in NBO is UTC+3; local time
in KGL is UTC+2.
2]LS CAT I: an instrument approach whereby visual reference must be obsioedefore reaching an altitude of
200 ft above the runway threshold. Additionally an ILS CAT | approach for runway 28 at KGL requires a minimum
horizontal visibility of 800 m.
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1.1.2 Final approach and landing

During approach Air Traffic Control had advised the crew of flight TAK 270 about
omoder ate r ai n o.\Slkorly there&fteradllowing agdqukst from the

crew of TAK 270, the controller confirmed that the rain was now oOheavydé. At
time a preceding flight, conducted with a Bombardier Q400, had just landed on

runway 28.

When Flight TAK 270 was transferred from the Approach to the Tower frequency,
the Tower Controller cleared the flight for landing and reported the wi nd as being
020 °/11 knots 3.

At time 10:05 flight TAK 270 landed in light to moderate rain 4 conditions. The
aircraft touched down  considerably left of centreline and approximately 420 m
beyond the normal touchdown point of runway 28 .

During the landing roll the left -hand landing gear first crossed the left white
runway edge marking and subsequently left the paved runway shoulder . The left
main gear travelled through the terrain adjacent to the runway over a distance

of 577 m, ther eby crossing taxiway Charlie. After  having proceeded outside of
the runway edge marking over a total distance of 1005 m, the crew was able to
steer the aircraft back onto the runway . See Appendix 5.1 for an overview of the

touchdown pointand  longitudinal traje ctory of flight TAK 270 on the runway

Radio communication between the Tower Controller and flight TAK 270 revealed
that the Controller informed the flight crew about having damaged several edge

lights on the left -hand side of the runway during their landing roll.

At that stage, o n request of the crew of flight TAK 270, the Tower Controller
reported the actual wind readout as being 010 °/14 knots 3.

Subsequently flight TAK 270 proceeded to apron stand 6, where all cargo was

unloaded.

3 A landing on runway 28 with a wind from direction 020 degrees at a spegtl kts means 11 kts of crosswind
from the right and 2 kts of tailwind.
A landing on runway 28 with a wind from direction 010 degrees at a speed of 14 kts means 14 kts of crosswind
from the right and no tail or headwind component.
4 See paragraph 1.4 faletailed meteorological information.
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1.1.3 Lateral devi  ation of flight TAK 270 from runway centreline

Runway 28 at KGL has a width of 45 meters. On both sides, adjacent to the
surface intended for take -off and landing, the runway is equipped with paved
strips, the so -called runway shoulders. Each shoulder is 7 .5 meters wide, thus
the lateral distance from the runway centreline to edge of the shoulder adds up

to 30 meters.

The Boeing B727 -100 is equipped with a nose gear and two main gears. Each
gear has an axle with two wheel assemblies. The lateral distance be tween the

main gearsis 5.7 m, see figure 1 below.

Figure 1 : Lateral distance between main gears of B727 -100

Flight TAK 270 reached the maximum lateral deviation from the centreline of the

runway when reaching taxiway Charlie, as is illustrated by figure 2 below:
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Figure 2: Track of left -hand landing gear beyond runway shoulder at taxiway

Charlie. Note: picture is taken when looking in Easterly direction

At this stage the centre of the left  -hand landing gear had reached a distance of

approximately 1,5 m from the edge of the runway shoulder.

The B727 g ear geometry in combination with the above mentioned distance of
1,5 m implicate that at that stage:
- The centre of the right -hand main gear was travelling over the runway
shoulder some 3,3 m beyond th e runway edge line;
- The left -hand nose gear wheel was travelling over the runway shoulder at

a distance of approximately 1 m from the edge of the shoulder pavement.

1.1.4 Statements from interviews

For this investigation individual interviews have been held with the Captain,

First Officer and Flight Engineer. Additionally interviews have been conducted

with the Approach and Tower Air Traffic Controllers on duty, the Meteorological
Officer on duty, a Bird Controller who witnessed the landing of flight TAK 270
and unloading personnel.
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All three cockpit crew members indicated that the visibility during final approach

was adequate: when descending through 8000  ft they could clearly see the
runway. However, all three cockpit crewmembers stated that upon touchdown

they were suddenly caught by heavy rain and crosswind from the right . As a
result they lost visibility and control of the aircraft. T  he t ouchdown was reported
as Osoftd or 0 s mspalerdhrand thrusthreversees f t° evere deployed

without delay.

From the interviews with the Approach and Tower Controllers it was confirmed
that the KGL windshear system (also see paragraph 1.7.3) had triggered a
warning during approach of the preceding Q40 0 flight. This warning was
triggered some 8 minutes before  the Q400 flight received its landing clearance

from Approach Control.

The final approach, landing and roll -out of Flight TAK 270 was witnessed by a

Bird Controller who was seated in his car that was parked on taxiway Charlie

near Hangar Nr. 1 .

He stated that the heavy downpour during landing of the preceding Q400 flight

had changed into light rain by the time the B727 landed, saying 6one coul d e\
stand out of t laestandingvd ater dorhtlee ruaway that splashed up

when flight TAK 270 touched down. Shortly thereafter the Bird Controller also

saw a spray of mud coming from the aircraft ~ which made him realise it went off

the runway. He then immediately called the Tower and the fire b rigade.

From interviews held with unloading personnel it was established that no load
had shifted during flight and that all cargo pallets were properly locked.
The unloading personnel further stated that by the time the aircraft had reached

its parking p osition , it had stopped raining.

5 Note: to meet noise certification criteria the thrust reverser of the no. 2 engine had been permanently
deactivated.
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1.2 Injuries to persons
The runway excursion of flight TAK 270 did not resultin any injuries to the crew,

nor to people on the ground.

1.3 Damage to aircraft

1.3.1 Tire damage

As a result from impact with the runway edge lights on the left -hand side of

runway 28, all six tires of the aircraft showed cuts , see figure 3 below:

Figure 3: Tire damage as a result of impact with runway edge lights.

1.3.2 Damage to tailskid mechanism

The B727 is equipped with a retractable tailskid . This device is meant as
protection against over -rotation during take -off. In case of over -rotation the
tailskid plate will first contact the runway. The device is equipped with an energy
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absorber, which consists of a verticall y mounted cylinder with a crushable

honeycomb core . Awarninglight on t he flight engineerods pan
illuminate when the tailskid cylinder is compressed after a tail strike. During
the interview with the flight engineer, he stated that th Is warning light did not

illuminate after take -off in NBO, nor after la nding in KGL.

The tailskid mechanism of the EY  -724 was found heavily damaged. The tailskid
plate was torn off, the  detached part was found on the left -hand side of the
runway past taxi way Charlie, appro ximately at the position where the aircraft

re-entered the paved shoulder of the runway , see figure 4.
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Figure 4: Torn-off tailskid plate  with fresh scrape marks.

The red arrow on figure 4 indicates the fresh scrape marks that were found on
the right -hand aft part of the tailskid plate.

It was further found that the tailskid cylinder was not compressed and was
pointing rearward instead of having its regular vertical position . Its mounting

bracket inside the lower aft fuselage was cracked, s ee figure 5 below.
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Figure 5: Broken tailskid cylinder pointing rearward.

1.3.3 Damage to no. 2 engine oil servicing panel

Additionally

the access panel for oil servicing of the

ripped loose and bent , see figure 6 .

No. 2 engine was found
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Figure 6 : Damage to no. 2 engine oil servicing panel.

1.4 Other damage
The runway excursion resulted in shattering of a total of 15 runway edge light

fixtures and damage to the edge of the left runway shoulder , see figure 7 .
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Figure 7 : Damage to damage to the edge of the left runway shoulder

1.5 Personnel information

1.5.1 Captain

The Captain , who had the nationality from DR Congo , carried an Airline
Transport Pilot License that was issued by the Tajik Civil Aviation Authorities,

based on his original license issued by the Democratic Republic of Congo.

However, the Civil Aviation Authorities of DR Congo have responded that they

did not recognise the specified license number and thatthey have notissued an
Air Transport Pilot License (ATPL) in the name of the Captain of flight TAK 270.
As aresult age and flying experience of the Captain  are notknown tothe Rwanda
AAID.

1.5.2 First Officer
The First Officer , who had the nationality from DR Congo , carried a Commercial
Pilot License that was issued by the Tajik Civil Aviation Authorities, based on

his original license issued by the Democratic Republic of Congo.
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However, the Civil Aviation Authorities of DR Congo have responded that they

did suspend the specified license since June 29

th

2017 due t

irregularitiesd found in his file.

According to his statement he had acquired a total of 2300 flying hours, 1600 of

which were on the B727. However, t hese figures cannot be verified.

1.5. 3 Fligh t Engineer

The Flight Engineer, who had a double nationality from Argentina and Bolivia,

carried a F/E license that was issued by the Tajik Civil Aviation Authorities,

based on his original license issued by Bolivia. According to his statement he
had acquired 11.000 flying hours on the B727 . The F/E also indicated that flight

TAK 270 on Nov. 13 t 2020 was his first flight for Zone

4 International. He had

not been given any formal training on company policies and procedures prior to

departure of flight TAK 270 from NBO.

The F/E carried a valid medical certificate issued by the Civil Aviation

Authorities in Bolivia from which it transpired that at the time of the incident he

age was 72.

Page 18 of 51

o

(@)



1.6 Aircraft information

Manufacturer Boeing Commercial Airplanes
Type B727 -30C6
Manufacturer 0 Serial Number MSN 19011

Registration as marked on the EY-724 (Tajikistan)

exterior

Registration as marked on 5Y-CIG (Kenya)

identification plate in cockpit

Engines Pratt & Whitney JT8D Series
Date of first delivery March 31 st, 1967
Certificate of airworthiness Issued by CAA of Tajikistan

Date of issue: April 28 t 2020
Date of expiry: April 27 th 2021

Last maintenance check Unknown
Prior to the incident flight on Nov. 13th 2020, the EY -724 aircraft was operated
on the routing Entebbe - Nairobi - Juba - Nairobi on Nov. 5th. The Aircraft

Technical Log (ATL) did not show any technical complaints that were entered
either during the flown stretches on Nov. 5th or during the incident flight on
Nov. 13th.

The AAID did not further investigate the technical state of the aircraft, but
instead focussed its investigation on t he runway excursion as such including its

underlying factors.

®¢KS al ydzFl OGdzNBNRE& {SNRIf bdzyoSNJ a{b mpnmm NBLNBaSYyI
introduction of the extended B72200, the original short version became commonly known as the B0R7
ASNASad ¢KS RSaA3IAyFG2NI Won/ Q AYRAOFGSa GKIG GKS I ANDON
(hence nr 30) and that it concerneadh aircraft that could be converted from passenger to cargo configuration
OKSYyO0S GKS W/ Quo
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1.7 Meteorological information

1.7.1 Automatic Terminal Information Service

The KGL Meteorological Office” controls the Automatic Terminal Information
Service (ATIS) of Kigali International  Airport.

ATIS provides automatically generated messages that are continuously
broadcasted via a VHF & radio channel. The ATIS messages supply the actual
weather conditions at the aerodrome in a fixed format. Pilots are expected to

check the current ATIS message  before departure or landing as applicable.

The latest ATIS message that was available tothe ¢ rew of flight TAK 270 prior to
landing at KGL was issued at 09:30. This message indicated a wind of 140°/08
knots, a visibility of more than 10 km, light rain, cumulus clouds with a base of

2.500 ft covering 60 - 90% of the sky and a chance for thunderstor m showers.

At 10:02 , thus three minutes before landing of flight TAK 270, the next ATIS
message was broadcasted. This message indicated a wind of 040°/13 knots, a
visibility of 2000 m, moderate rain, cumulus clouds with a base of 2.300 ft

covering 60 - 90% of the sky and a chance for thunderstorm showers.

1.7.2 Weather radar system s

The Meteorological Office of KGL is equipped with a comprehensive weather
radar system that visualises shower activity. Although preparations have been

made to provide readout of information from the weather radar system to
Approach and Tower Control, the Air traffic Control lers currently do not have
direct access to weather radar information.

At 10:00, the time of landing of the Q400 flight that preceded flight TAK 270 by
a time span of 5 min , the KGL weather radar system displayed the following

pattern:

”The KGL Meteorological Office falls under the Aeronautical Meteorology Department of the Rwanda Airports
Company Ltd.
8 VHF: Very High Frequency radio band
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Figure 8: Weather radar display at 10:00 UTC.

Figure 8 shows moderate rain in the touchdown zone of RWY 28 ( depicted by the
yellow colour in the left -hand part of the rectangle indicating the runway ) and
heavy rain on the remaining part of the runway (indicated by the ora nge and red

colour).

At 10:05, the landing time of flight TAK 270, the KGL weather radar system
displayed the following pattern:

Figure 9: Weather radar display at 10:05 UTC.
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