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GLOSSARY OF ABBREVIATIONS USED IN THIS REPORT

ACMC
AAIB
ATPL
BEA
CAASL
CVR
DAR
DME
DVOR
EASA
FO

Ft

ILS

Kt
METAR
PAPI
PIC

PF

PM
RA
RWY
SOP
SPECI
TAF
TOGA
UL
uTC

Aircraft Condition Monitoring System
Aircraft Accident Investigation Board

Air Transport Pilot Licence

Bureau of Enquiry and Analysis for Civil Aviation Safety

Civil Aviation Authority of Sri Lanka
Cockpit VVoice Recorder
Digital ACMC Recorder

Distance Measuring Equipment

Dopler Very High Frequency Omnidirectional Radio Range

European Union Aviation Safety Agency
First Officer

feet

Instrument Landing System

Knots

Meteorological Aerodrome Reports
Precision Approach Path Indication

Pilot -In Command

Pilot Flying

Pilot Monitoring

Radio Altitude

Runway

Standard Operating Procedures

Special Reports of Meteorological Conditions
Terminal Area Forecast

Take Off Go Around Thrust

SriLankan Airlines

Coordinated Universal Time
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SYNOPSIS

On 05" July 2023, SriLankan Airlines flight UL 303 arriving from Changi International Airport,
Singapore (WSSS), while approaching to Runway 22 at Bandaranaike International Airport, Katuna-
yake, Sri Lanka (VCBI), carried out a go-around due to wind shear condition experienced by the
flight crew. The incident was notified to the Civil Aviation Authority of Sri Lanka (CAASL) by the
Flight Safety Section of SriLankan Airlines on 06™ July 2023 through a Mandatory Occurrence Re-
port (MOR), which was received by this office.

On 10™, 11" and 27" July 2023 (5 days, 6 days and 22 days after the incident respectively) CAASL
received three (03) complaints (complaint no.1, complaint no. 2 and complaint no. 3 respectively)
from residents who are living around Runway 22 approach path of VCBI, claiming that, their prop-
erties were damaged. Complaint no. 2 reported that they had minor injuries.

All the complaints received were on strong wind condition on 05" July 2023 between 1730 hrs and
1745 hrs (Local time), claiming which was created by the aircraft approaching to the airport at that
time. (Appendix A Site observation of the AAIB)

Subsequently, on 17" July 2023 CAASL received letters from Katana and Airport Police stations
with regard to the incident and requesting a clarification for onward action.

Therefore, the CAASL, appointed an Aircraft Accident Investigation Board (AAIB) on 20" July
2023, to investigate this incident as per the provisions of Section 56 of Civil Aviation Act No 14 of
2010.

The CAASL notified the incident to the Bureau of Enquiry and Analysis for Civil Aviation Safety
(BEA- France) being the State of Manufacturer and the State of Design of the aircraft as per the
requirement stipulated in Section 4.1 of ICAO Annex 13.

BEA- France, appointed an investigator as an accredited representative, and technical advisers from
Airbus and European Union Aviation Safety Agency (EASA) to assist in the investigation. The AAIB
obtained expertise to decode the DAR information and analysis of flight parameters at the time of the
incident.

1 FACTUAL INFORMATION

1.1 History of the flight

SriLankan Airlines flight UL303, Airbus A330-343 bearing registration 4R-ALP was a scheduled
flight from Changi International Airport, Singapore (WSSS) to Bandaranaike International Airport,
Katunayake, Sri Lanka (VCBI) with 196 passengers and 14 crew (a total of 210) on board.

The flight departed WSSS at 0820 UTC on 05™ July 2023 and the flight had been uneventful until
the approach into VCBI. The aircraft was on a standard arrival for ILS approach for Runway (RWY)

Civil Aviation Authoritv of Sri Lanka Issued on: 06.09.2023
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22. At this time the Pilot in Command (PIC) was Pilot Flying (PF) and the First Officer was Pilot
Monitoring (PM). As per the flight crew, they were advised regarding the prevailing light shower
condition over the airfield and no prior warning had been received about any wind shear condition
prior to approach.

Flight UL303 intercepted ILS RWY 22 at 2000 ft and fully configured the aircraft for landing. At
around 1100ft at a distance of approximately 3.5NM/6.6 km from RWY 22 Threshold, the flight crew
experienced wind shear condition and subsequently, they observed the audio warning. Then PIC had
initiated go-around approximately at time 1205 UTC (1735 Local) while informing ATC and re-
quested right turn to avoid the weather patch which was indicated on weather radar.

As instructed by ATC, flight crew had climbed to 4000 ft and carried out a second approach to RWY
22 for an uneventful landing at 1223 UTC (1753 Local).

Figure 1: Aircraft initiation of Go Around at Figure 2: Aircraft on the climb passing 1200ft
1100ft

Civil Aviation Authoritv of Sri Lanka Issued on: 06.09.2023
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1.2 Injuries to persons

1.3 Damage to aircraft

1.4 Other damages
Nil
1.5 Personnel information

1.5.1 Pilot In Command

Licence : Valid ATPL issued by the DGCA Sri Lanka
May 2024)

Age & Gender: 33 years, Male

(CAASL-72-A-10326 valid till 31%

Flying experience:  Tota1 flying time

6265:09

Total flying time as PIC

1565:31

Total P1 A330

450:55

Total P1 A320

1114:36

Hours flown in last 24 hrs, 7 days, 90 days and last 30 days;

Hours in Last 24hrs 00:00 hrs 04 July 23

Hours in Last 07 days | 10:24 hrs 28 June 23 - 04 July 23
Hours in Last 30 days | 68:44 hrs 05 June 23 - 04 July 23
Hours in Last 90 days | 214:17 hrs 05 April 23- 04 July 23

Duty time and rest time in the last 48 hrs:

03 July 23 - SIM duty from 0600hrs to 1130hrs - Rest for 1628hrs.
04 July 23 - Standby from 0400hrs to 1600hrs - Rest for 1429hrs.

05 July 23 - Reporting to operate UL302 at 0630hrs.

Recent Training and flight checks:

Training/ Check Completion date Expiry date
A320 SIM 21 May 2023 31 May 2024
A330 SIM 20 Nov 2022 30 Nov 2023
A320 Line check 18 April 2023 30 April 2025
A330 Line check 06 Dec 2022 30 April 2024

Civil Aviation Authoritv of Sri Lanka
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1.5.2 First Officer

Licence
April 2024

Age & Gender: 39 years: Male

- Valid ATPL (CAASL-72-A-10082) issued by the DGCA Sri Lanka, valid till 30"

Flying experience: Total Flying Time 1190:36 hrs
Flying Time A330 135:31 hrs
Flying Time A320 1055:05 hrs
Hours flown in last 24 hrs, 7 days, 90 days and last 30 days;
Hours in Last 24hrs 00:00 hrs 04 July 23
Hours in Last 07 days 24:37 hrs 28 June 23 - 04 July 23
Hours in Last 30 days 91:29 hrs 05 June 23 — 04 July 23
Hours in Last 90 days 157:04 hrs 05 April 23 — 04 July 23

Duty time and rest time in the last 48 hrs:

03 July 23 - Off Day

04 July 23 - DGR Training from 0830hrs to 1630hrs - Rest for 13:58hrs.
05 July 23 - Reporting to operate UL302 at 0630hrs.

Recent Training and flight checks:

Training/ Check Completion date Expiry date
A330 SIM 07 May 2023 30 Nov 2023
A330 Line check 28 May 2023 31 May 2024

1.6 Aircraft information

a) Type and Model: A330/300
b) Manufacturer’s Serial No.: 1669

c) Certificate of Registration: No 284, Registered in Sri Lanka Civil Aircraft Register

d) Certificate of Airworthiness: No0.239 and valid till 8" Nov 2023

e) Total Airframe Hours: 36573.67 FH/6432 FC (as at 5™ July 2023)

f) No. of Engines & Type: 2 numbers & RR TRENT772B

Engine Serial Number Total Cycles Total Hours
#01 TRENT772B60-16 42503 7104 33549.90
#02 TRENT772B60-16 42505 6367 26844.67

Civil Aviation Authoritv of Sri Lanka
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A

g) Weight and Balance: Aircraft load information
Maximum certificated take-off mass: 242000kg
Actual take-off mass: 180338kg
Mass at the time of the incident: 163000kg (approximately)
C of G certificated limits, at take-off and at the time of the incident (Approxi-
mately): T/O CG - 23.6, LDG CG - 24.3 (within limits)

1.7 Meteorological information

a) The METAR issued by VCBI Met office

METEAR VCBI 051010Z 24010KT 210V270 9999 FEW014 SCTO016 29/25 Q1007 NOSIG =
METEAR VCBI 051040Z 24010KT 9999 FEWO014 SCT016 28/25 Q1007 NOSIG =

METEAR VCBI 051110Z 24008KT 210Vv280 9999 FEW014 SCTO016 28/25 Q1007 NOSIG =
METEAR VCBI 051140Z 23006KT 9999 FEW012 BKNO016 OVC090 27/25 Q1006 NOSIG=

b) The SPECI issued by VCBI Met office

SPECI VCBI 0511587 24009KT 210V290 5000 SHRA FEW014 BKNO016 27/25 Q1007 NOSIG=
SPECI VCBI 051210Z 25010G20KT 210Vv290 8000 -SHRA FEW014 BKNO016 26/24 Q1007
NOSIG=

SPECI VCBI 0512407 26006KT 210Vv310 9000 FEWO014 BKNO016 25/23 Q1008 NOSIG=
SPECI VCBI 0512537 25011G22KT 230Vv290 9000 -SHRA FEW014 BKNO016 25/24 Q1008
NOSIG=

c) The TAF issued by VCBI Met office

TAF VCBI 051100Z 0512/0618 25012G22KT 9999 SCT016 TX30/0607Z TN26/0600Z PROB030
TEMPO 0512/0514 25015G30KT 7000 -SHRA FEW012 BKN016 OVC080
BECMG 0515/0517 23008KT

PROBO030 TEMPO 0522/0604 25015G30KT 7000 -SHRA FEW012 BKN016 OVC080=

1.8 Aids to navigation
Runway 22 at VCBI equipped with a Category One ILS, DVOR/DME and PAPI system and also
runway and approach, lighting system.

1.9 Communications

The flight crew had standard communication with Colombo Director on VHF 132.40 MHz until es-
tablish final approach and then transferred to Colombo Tower on VHF 118.70 MHz.

Civil Aviation Authoritv of Sri Lanka Issued on: 06.09.2023
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1.10 Aerodrome information

AP VCBIAD 2:35
SRILANKA BANDRANAIKE INTL. AIRPORT COLOMBO 11 AUG 22
AERODROME CHART -ICAD 07° 10° 49" N TWR 118.7 KATUNAYAKE/BANDARANAIKE INTL.
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Figure 3: Bandaranaike International Airport Chart (Source: AIP Sri Lanka)

» Name of the aerodrome: Bandaranaike International Airport
» Location indicator: VCBI

> Reference points: 07°10° 49” N : 079°53° 07”E

» Elevation: 9m
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Figure 4: Approach Chart RWY 22 VCBI (Source AIP Sri Lanka)
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1.11 Flight recorders

CVR data was not available due to 2 hour recording time limitation (only two hours of recordings are
retained). The DAR data was available and shared with BEA France to obtain the decoded data

readouts and analysis for the investigation.

1.12 Wreckage and impact information
Nil

1.13 Organizational and management information

Operator: Sri Lankan Airlines is responsible for safe flight operations in compliance with regulations.
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1.14 Additional information
1.14.1 Meteorological advisories and reports

Bulletin No.2 issued by Meteorological Department of Sri Lanka (Advisory for strong winds) effec-

tive from 01.30 pm on 5" July to 01.30 pm 06" July 2023 and the weather report of the vicinity of
VCBI is attached as Appendix B.

1.14.2 Data from DMC

Situation report issued by the Disaster Management Centre (DMC) indicating property damage

caused due to high winds in Gampaha district on the 5" July 2023 was considered for investigation,
and attached as Appendix C.

1.14.3 Aircraft Go Around data

Aircraft go around is a published procedure for the approach phase of each airport. At VCBI there

had been 28 aircraft go around events with no damages to properties on ground during the period of
1%t January to 31%July 2023.

1.15 Useful or effective investigation techniques

Investigations conducted as per the procedures and techniques laid down in Manual of Aircraft Ac-
cident and Incident Investigation.

Civil Aviation Authoritv of Sri Lanka
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2  ANALYSIS

2.1 Aircraft Operation

SriLankan Airlines UL303 A330 aircraft fully configured and fully established on ILS approach for
RWY 22 initiated a Go- Around at 1163 ft (RA) on encountering wind shear condition. As per the
Standard Operating Procedure (SOP) of FCOM A330 for Go-Around, the flight crew must consider
Go-Around if stabilised approach is impossible. In the case of wind shear it is a mandatory require-
ment for the flight crew to initiate a Go-Around.

< MyFlight 4 FCOM - 2022-09-12 - 4R-ALP Q -

Q % S A [ Layer 1 Layet3  WHATIF NOTESO ECAM

message. An associated aural
WINDSHEAR alert sounds three times.

If the flight crew detects WINDSHEAR, apply the following recovery technique:

DiTakeoff:

QlIf before V1:

THR LEVERS TOGA
REACHING VR ROTATE

SRS ORDERS FOLLOW
If necessary, the flight crew may pull the sidestick fully back.

Note: If the FD bars are not displayed, move toward an initial pitch attitude of
17.5 °. Then, if necessary to prevent a loss of altitude, increase the pitch
attitude.

DAirborne - initial climb or landing:

THR LEVERS AT TOGA SET OR CONFIRM
AP (if engaged) KEEP ON

| SRS ORDERS FOLLOW|
If necessary, the flight crew may pull the sidestick fully back.

Note: 1. The autopilot disengages, if the angle of attack value goes above alpha prot.

2. If the FD bars are not displayed, move toward an initial pitch attitude of
17.5 °. Then, if necessary to prevent a loss of altitude, increase the pitch

attitude.

Figure 5: SOP — FCOM A330 for Wind Shear
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2.2 Engine exhaust wake

According to the flight crew and DAR data indicated that during go-around the flight crew had ap-
plied engine power to TOGA. The maximum danger range of the exhaust wake of TRENT772B
engine is 470ft either side of the aircraft longitudinal axis (with a height and width of 30ft approxi-
mately) as shown by the figure 6 & 7 below. When the aircraft initiated the go around it was at 1163ft
(RA) on the final approach path and the minimum (Computed) distance between the aircraft and
ground in the longitudinal axis of the aircraft was approximately 2km (approximately 6500ft) ref
Appendix D.

**ON A/C A330-200 A330-200F A330-300

TO
11751t
358 m

TO
470 ft
143 m

3
1
D2981A

68 MPH = 109 kmph)
68 MPH = 109 kmph)

50 fps

50 fps

(100 fps
(100 fps

100 fps

\

200 fps

|

o

o
~
")

PLAN

ELEVATION

FEET
METERS 0

m R

g we o
F_AC_060105_1_0020101_01_00

Engine Exhaust Velocities
Takeoff Power - RR Trent 700 series engine
FIGURE-6-1-5-991-002-A01

Page 3

6-1-5 Jul 01/21

Figure 6: RR Trent 700 exhaust wake velocities (Source: AIRBUS A330-700L Aircraft
characteristics airport and maintenance planning.
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PROCEDURES
Srilankan NORMAL PROCEDURES
A330
FLIGHT CREW STANDARD OPERATING PROCEDURES - ENGINE START
OPERATING MANUAL
GROUND RUN UP-DANGER AREAS

Ident : PRO-NOR-SOP-08-00011069.0004001 / 03 APR 13
Applicable to: ALL

EXHAUST]
| DANGER

68MPH (110Km/h) [ .
AND ABOVE [/
34MPH (55Km/h)

Figure 7: A 330 engine exhaust danger area
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2.3 Wind Shear

Wind shear is a sudden change of wind velocity and/or direction which is a hazard for aircraft oper-
ations specially during the approach to land. According to the flight crew they have experienced a
wind shear condition on approach and computed DAR data has confirmed it. (Note: The computation
is only valid before thrust leavers are set to TOGA, till time 12:04:55 UTC)
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Figure 8: Wind variation along runway approach path (Source: Based on computed DAR parame-
ters)

Based on BEA Report of the event (Refer to Appendix D), computed wind components varied as
follows between 12:04:00 UTC and 12:04:55 UTC,
e Tailwind varied between -33 kt and -11 kt.
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e Lateral wind varied between -12 kt (right crosswind) and +10 kt (left crosswind).
e Vertical wind varied between -8 kt (downdraft) and +5 kt (updraft).
¢ Wind speed varied between +13 kt and +34 kt.

Note that only wind speed and direction are recorded in the DAR, other wind components (Lateral,
longitudinal and vertical) are results of computation.

According to the Meteorological Bulletin issued for the period of 01.30 pm on 05" July to 01.30 pm
on 06" July 2023 by the Department of Meteorology, predicted moderate level of strong wind condi-
tion on Western province which generated with the south west monsoons.

The Weather Report (Refer Appendix —C) forwarded by the Meteorological Department for the vi-
cinity of VCBI on 5" July 2023 between 1130 to 1230 UTC indicates presence of strong cross equa-
torial wind flow over the latitudes of Sri Lanka.

According to the DAR analysis report and all available weather information sources are consistent
and highlighted gusty wind conditions during final approach between1204 UTC and 1206 UTC on
05" July 2023.

Situation report issued by the Disaster Management Centre on 05" July 2023 indicated that 660 peo-
ple (179 families) were affected by high winds conditions in Gampaha district. Further, 01 totally and
176 partially property damages were reported in Gampaha district due to high wind condition which
was the highest property damage reported district in Sri Lanka.

2.4 History of aircraft go-arounds at VCBI

During the period from 1% January to 31% July 2023, there had been 28 recorded instances of aircraft
go around at VCBI. Among those go-around there had been records with much heavier and higher
engine powered aircraft such as Boeing 777. In the history of aircraft operations due to go around
manoeuvres there had been no reported ground damages along the approach paths of VCBI.
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2.5 Go around of UL303

The figure below indicates the final approach path of the aircraft, go around initiation point
and three locations of property damage complaints.
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Figure 9: Distances from Runway 22 to damaged properties and go-around initiation point
on the standard approach path

1. Go around initiation point approximately 6.16 km from the RWY 22 Threshold

2. Reported damaged house (complain no 1) 5.1km from RWY 22 Threshold and 350 meters
approximately left of the approach path.

3. Reported three-wheeler location was identified in between the above house and temple at
an approximate distance of 700 meters left of the approach path. (Location was identified
based on the direction provided by the Victim of complaint no 2)

4. Reported damaged temple (complain no.3) is approximately 1.13 km left of the approach
path.

According to Airbus documentation on engine exhaust velocities, the distances of above lo-
cations of reported damages (above 2,3 and 4) are out of the area where the exhaust velocity
is still notable.

The diagram below was obtained from BEA analysis report (Ref appendix D) indicates flight
path, altitudes (from mean sea level), heights (Radio Heights), times (UTC) and positions.
Point 6 indicates the initial point of go-around at the recorded height of 1163 ft, which is the
lowest height reached by the aircraft until the commencement of the second approach. At this
point, the aircraft had used TOGA power to initiate the go around (Wind shear escape ma-
noeuvre). This location is approximately at a distance of 1099 meters (approx. 1.1km) prior
to the damaged house (complaint number 1).
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L3 = 4R-ALP trajectory at go-around (based on DAR parameters)
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Figure 10: Trajectory of the aircraft during the event (DAR parameters)

Note: Damage No 1& Damage No 2 refer to Complain No.1 & Complain No.2 respectively.

3 CONCLUSIONS

3.1 Findings

Flight crew had valid licence.

Flight crew carried out the go around manoeuvre as per the company SOP.

Aircraft had valid certificate of Airworthiness and Certificate of Registration.

A low-level wind shear conditions prevailed during the approach of SriLankan flight UL303.
Weather warnings of strong gusty winds issued by Colombo and VCBI meteorological offices
for western province.

Most of property damages due to strong and gusty winds were reported in the Gampaha dis-
trict on 5" July 2023.

g. There are no evidences of the go around aircraft caused any property damage.

® a0 o

—h
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3.2 Causes

The go around of the aircraft was due to low level wind shear. The wind shear manoeuvre executed
by the flight crew was in compliance to the SOP.

The wind shear escape manoeuvre performed by the flight crew does not indicate as a cause for the
reported property damage.

4 SAFETY RECOMMENDATIONS

a. The airport operator is recommended to install a Low-Level Wind Shear detection system at
VCBI.

Civil Aviation Authoritv of Sri Lanka
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APPENDIX: A - SITE OBSERVATIONS OF AAIB
GPS coordinates of the damaged house: N 07°13” 42.2” ; E 079° 55° 21.6”
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APPENDIX: B - METEOROLOGICAL ADVISORY FOR STRONG WINDS AND
WEATHER REPORT - VICINITY OF BIA
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e Q 6{ m Fax =011 2691443

il ssane_ oo aflurs :ﬂmml&'&wfn E-mail : metnrmc@gmail .com
Department of Meteorology Web  :www.meten gow. ik
Bulletin No: 02 Ww/L/23/07/05/01
COLOR:
Advisory for Strong winds

Issued by the Natural Hazards Early Warning Centre
Issued at 01.30 p.m. 05 July 2023, valid until 01.320 p.m. 06 July 2023
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the active south-west monsoon condition.
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Director General,
Civil Aviation Authority of Sri Lanka.

WEATHER REPORT
Location/Area : Vicinity of BIA
Period/Time : 05™ July 2023 between 1130-1230 UTC.

This has reference to your letter dated on 07th August 2023 requesting a weather report for the
above location/area and the period/time.

According to the data available in the Department of Meteorology, an active southwest
monsoon conditions were prevailed over the island during that day.

One of main components of the active monsoon system is the strong cross equatorial wind flow
over the lower troposphere, which is known as the monsoon low-level jet (MLLJ). It was
appeared over Sri Lanka latitudes during 4™ and 5™ July 2023.

The figure 01 shows vertical cross section of the wind speed and direction over BIA during
04™ and 5™ July 2023. It shows a strong wind current at 800hPa level (around 2000m from
surface) with maximum wind speed of about (80-90) kmph.
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Figure 01: Vertical cross section of wind speed (shaded) and direction (arrows) over BIA during 04®
and 05* July 2023; Data: ERAS hourly reanalysis data from European Centre for Medium-Range
Weather Forecasts (ECMWF)

It is also observed by the pilot balloon observations of the Department of Meteorology on 04™
and 05" July 2023. Figure 02 & 03 illustrate the pilot balloon observations at 0600UTC and
1200UTC on 05™ July 2023.

Pilot Bafloon Observation - Wind Direction

Pilot Balloon Observation - Wind Speed 2023.07.05 - 0600UTC

2023.07.05 - 0600UTC
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Figure 02: Pilot balloon observation on 05% July 2023 at 0600UTC; Data: Department of Meteorology
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Figure 03: Pilot balloon observation on 05t July 2023 at 1200UTC; Data: Department of Meteorology

Due to prevalence of low-level clouds during the pilot balloon observation period. data is
available only up to 3000 feet at 0600UTC and up to 3000ft at 1200UTC. Pilot balloon
observation was not available at Colombo Meteorological Office at 0600UTC. According to
the balloon observation on 05™ July, there were strong winds about (30-35) knots aver Sn
Lanka from 3000t to S000ft above the surface.

Following graphs illustrate observed 10 minutes average wind speed at runway surface ends
{Figure 04) and recorded maximum wind gusts at BIA (Figure 05) on 05™ July 2023, This
observation data is evidenced that, there were strong gusty winds across the BLA area from
05.00hrs to 06.00hrs and from 12.00hes to 16.00hts on 05 July 2023,
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Figure 4: Observed 10 minutes average surface wind speed at BIA on st July 2023, Data from BIA
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Figure 05: Recorded maximum wind gust at BIA on 05" July 2023. Data from BIA

D

M. M. P. Mendis
Deputy Director (National Meteorological Centre)
For Director General of Meteorology
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APPENDIX: C - SITUATIONAL REPORT FROM DISASTER MANAGEMENT
CENTRE
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APPENDIX: D -DAR DATA ANALYSIS REPORT FROM BEA -FRANCE

This document is the property of the BEA and cannot be copied or reproduced, even partially, without prior written permission.
The conclusions of this document should not be used to prejudge the final conclusions of the safety investigation.

echnical document

DAR data analysis

Restricted release to the safety investigation members

Document ID: BEA2023-0312_tec01
Registration number: 4R-ALP
Aircraft type: AIRBUS - A330 - 300
Date of occurrence: 5™ July 2023
Place of occurrence: Bandaranaike International Airport (Sri Lanka)

Summary of the event:

The flight UL303 (A330 registered 4R-ALP, MSN 1669) operated by Sr Lankan Aidines Ltd
departed from Singapore on July 57, 2023. During the approach at Bandaranaike International
Airport (Colombo, Sri Lanka), the crew performed a go-around due to a predictive windshear
waming. The second approach and landing were uneventful.

Following this event, Sri Lankan authorities received complaints regarding damages which had
been made to inhabitants and their properties.
1. Damage to a house and coconut cultivation.
GPS coordinates: M 07°13' 42.27; E 079°55" 21.6" {see Figure 2).
2. Injuries to two civilians while traveling via a tuk-tuk.
GPS coordinates: M 07°13' 41.487; E 079°55' 3763 (see Figure 2).

Work performed:

The DAR data (WGL files) was sent by the Civil Aviation Authority of Sri Lanka (CAA) to BEA on
July 287 2023. As the BEA does not currently have the capability to decompress such files,
Airbus provided the BEA with the decompressed data file (.dat) for the flight of the event.

The DAR data file (4R-ALP_20230705123015.daf) was synchronised with BEA data analysis
software. The synchronization level was good and around 4 hours of flight data were recorded at
a rate of 512 wps in upk format and using Teledyne words synchronisation.

The raw data was decoded using the dataframe referenced p572darmr_rux provided by Airbus on
August 1#, 2023, The operator dataframe, with PN D1033RR04C00000, was received on August
7%, 2023, but was not used as the frame is standard (file ending by C00000).

The recorded flight is dated July 5. According to the time recorded in the DAR, the take-off
occurred at 8h4 7 UTC from Changi Airport {Singapore, WS55) and the landing occumred at 12h23
UTC at Bandaranaike International Airport (Sn Lanka, VCEI).

The recorded parameters are consistent with the event: go-around at VCBI due to a predictive
windshear warning.

Weather:

The METAR in Bandaranaike International Airport around the time of the event was:
METAR WVCBI 0511102 24008KT 210v280 9999 FEW014 SCTO16 2825 Q1007 NOSIG=
METAR WCBI 0513102 25012G22KT 220280 9000 FEW014 BKNO16 25/23 Q1008 NOSIG=

B | - A BEAZ023-0312_tecD1 / 4R-ALP — issued on 3 Seplember 2023 1
b et d'AR
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I
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DAR sequence of events:

The DAR sequence of events starts during the approach at 12h04 UTC, indudes the event, and
ends at 12:05:31 after the event. The aircraft landed uneventfully after the go-around.

Baro Computed

Time | Altitude (ft) | distance to | CAS (ki)

(UTC) Radio damage G5 (ki)

height [fi} n*1" {m)
START OF THE DAR SEQUENCE OF EVENT

Captain is PF and FIO is PM.

Both APs and FOs are engaged in GiS and LOC modes.

ATHR is engaged and active in SPEED mode. Throttle levers are set on MAX CLIMB DETENT.

Altimeter setting sat to OMH, 1007 hPa

DAR parameters and comments

Heading selection is set to
Heading is 225", CAS is 150 kt, G5 is 134 ki, baro altiude is 1 772 ft and radio height is 1 844 fi.
S/F conf is COMF FULL.
First approach to VCBI - RWY 22
12:04:54 1164 | =127 154 Predictive windshear red waming triggeraed
1183 | 127 unil 12:05:26.
GPWS WARM MODE 14 ([GPWS14)
parameder triggered for 2 seconds.
Note: Airbus confirmed that due fo a8 conmection
between the GPWS and WXR fransceivers
owtpufs, the trigger of a PRED WS waming will
nigger fthe paramsier GPWS T4, evan though
there is no GPWSE waming.
12:04:58 1152 1 -1 (g 152 Minimum radio height was reached.
11631 127 Throtle levers were sst on TAKE OFF
DETENT.
AMHR was d=amed and engaged in MAN
TOGA mode.
EPR actual Eng.1 & 2 increased from 1.01 1o
16
SRS and GA TRACHK modes engaged.
ALT mode was armed with selected altitude
2000 fi.
Pitch staried fo increase.
12:04:57 1172 ¢ 164 WAV mode engaged.
1164 1 127
12:05:00 1208 t 4T 157 1 OPEM CLIMBE mode engaged.
12251 133 1 AP2 disengaped.
Salected speed was 200 ki.
12:05:03 1286 172 1 Pitch reached 10.9".
13071 1401
12:05:04 1368 t 172 1 ALT* mode engaged.
13741 141 1
12:05:06 1 508 t -234 185 1 AP was disengaged by the crew.
1516t 145 1 WFE was exceeded for less than 1 second.
Note: according fo the FCOM OVERSPEED
procedure, WFE is 180 kt in CONF FULL
12:05:10 1788 ¢ -214 186 1 Conf 3
17711 148 1
12:05:11 1 888 1 -201 Pitch reached 158" (maximum value during the
1 866 t go-around sequence).
Heading started to increase towards 250°.

! Distance to damage is negative when the aircraft is north of the damage point. and positive when it is
south of the damage point.
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12:05:12 20181 -201 190 1 WFE was exceeded for less than 1 second.
18621 1451 Note: according fo the FOOM OVERSPEED
procedure, VFE is 186 ki in CONF 3.
12:05:14 21281 301 106 1 Conf 2
21451 146 1
12:05:24 24201 1045 189 1 Conf 1
25921 157 1
12:05:26 2432 | 1208 1095 1 Conf O
2630 | 162 1
12:05:31 2400 | 1563 208 1 Throttle  levers were =et on MAX CLIMB
2550 | 180 1 DETENT.
AMTHR was engaged and active in SPEED
mode.
Saelected speed was increased to 240 k.
END OF THE DAR SEQUENCE OF EVENT

Additional information

= Based on Airbus analysis of the event, computed wind components varied as follows

between 12:04:00 UTC and 12:04:535 UTC:

« Tailwind varied between -33 kt and -11 kt.

« Lateral wind varied between -12 kt {right crosswind) and +10 kt (left crosswind).

+« Vertical wind varied between -8 kit (downdraft) and +3 kt (updraft).

« Wind speed varied between +13 kt and +34 kL
Mote that Airbus wind spesd computation is only relevant before thrust levers are set
to TOGA, as the asrodynamics of the aircraft during the go-around impacts these values.
These results are consistent with BEA computation of tailwind, lateral wind and vertical
wind based on several parameters recorded in the DAR.

# It can be noted that the presence of a windshear area might contribute to the mild VFE
exceedances identified in the DAR sequence of events.

= According to the trajectory of the aircraft and the GPS coordinates of the damages of
complaint No.1 (see Figure 2):
- The lowest point on the trajectory (minimum radio height) is located at 1099 meters
(3 606 ft) from the damages n*1 (measured horzontally).
- The nearest point of the trajectory to damages n"1 is located at a radio height of
1962 ft (2 016 ft QNH).

# In the aircraft longitudinal axis, the distance between the aircraft and the ground

{see Figure 1) has been computed using the radio height and pitch during the go-around.
This distance gives an approximate value for the distamce that the engine exhaust
should reach to meet the ground.
The minimum value is ~2086 meters and is obtained at 12:05:11 UTC when the aircraft is
at 200 m north of the point of damage (thus in the direction opposite to the damaged house
location). According to Airbus documentation on engine exhaust velocities (attached o
this report), the computed distances are out of the area where the exhaust velocity is still
notable. For the engine exhaust to reach the ground at high speed, the aircraft would need
to be quite low and with a high pitch.
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Radio haight

Figure 1: Engine exhaust distance to ground
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Trajectory of the event

12:04:54
Height = 1,192 ft
Predictive windshear red warning

12:05:00
Height = 1,225 ft
AP2 off

" 3

12:05:06
Pl Height = 1,516 ft
AP1 off
ALT"/NAV

12:04:56
Height = 1,163 ft

12:05:10
Height = 1,771 ft
Conf 3

12:05:14
M Height = 2,145 ft
b Conf2

L amage o2

12:05:12
Height = 1,962 ft

Nearest point to damage (201 m).
Baro Alt = 2016 ft.

@.

’ 12:05:24
Height = 2,611 ft
Conf1

12:05:32
_ Height = 2,550 ft
0 025 05 kﬂl TLs moved to MAX climb detent point

E v A A/THR armed and engaged in SPEED mode.

Map source: Google

L = 4R-ALP trajectory at go-around (based on DAR parameters)

Times are given in utc time

Minimum Radio Height,
A/THR disarmed and engaged in MAN TOGA mode.
TLs moved 1o MAX TAKE OFF detent

RADIO HEIGHT [ft]

—[1163,5;1200]
- [1200; 1400)
1400, 1600)
11600 1800)
1800; 2000]
12000;2200)
e (2400; 2600]
— (2600 2626)

BEA

Figure 2: Trajectory of the aircraft during the event (DAR parameters)

Deliverables:

e The present document, describing the technical work conducted by BEA
DAR data.
e The following files supporting the DAR data analysis (.jpg files)
o Plots (.jpg)

= Flight identification
= Event overview
= Auto flight
= Altitudes

investigators on

o Listings (.csv) corresponding to the parameters plotted on the graphs listed here-

above.

Note that although the second and third plots are centered around the event, all
four listings cover the entire recording (from 08:23:38 UTC to 12:25:53 UTC).
o Trajectory of the event with the GPS coordinates of Complaint No.1 and Complaint

No.2 damages (.png).

« Additional analysis documents provided by Airbus (exhaust velocity versus distance at

take-off/go-around power, wind computations)
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