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About Altt e

The Accident Investigation Commission (AIC) is an independent statutory agency within Papua New Guinea
(PNG). The AIC is governed by a Commission and is entirely separate from the judiciary, transport regulators,
policy makers and service providers. TheCAl function is to improve safety and public confidence in the
aviation mode of transport through excellence in: independent investigation of aviation accidents and other safety
occurrences within the aviation system; safety data recording and analysifstering safety awareness,
knowledge and action.

The AIC is responsible for investigating accidents and other transport safety matters involving civil aviation in
PNG, as well as participating in overseas investigations involving PNG registered aircraft. A primary concern is
the safety of commercial traport, with particular regard to fapaying passenger operations.

The AIC performs its functions in accordance with the provisions dPM® Civil Aviation Act 2000and the
Commissions of Inquiry Act 1954and in accordance withnnex 13 to the Convention on International Civil
Aviation

The objective of a safety investigation is to identify and reduce saflethed risk. AIC investigations determine
and communicate the safety factors related to the transport safety matter being investigated.

It is not a function of the AIC to apportion blame or determine liability. At the same time, an investigation report
must include relevant factual material of sufficient weight to support the analysis and findings. At all times the
AIC endeavours to balaadhe use of material that could imply adverse comment with the need to properly
explain what happened, and why it happened, in a fair and unbiased manner.
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SYNOPSIS

On June 8, 2024, at 11:43 local time, a Tropit#ir De HavillandAircraft of Canada.imited, DHC-6-300

Twin Otter aircraft, registered FEBM, encountered a runway excursion while landing at Kikori Airstrip, Gulf
Province, Papua New Guinea. The aircraft was operatingRiFares andrreight flight, the aircraft departed
Kerema Airport with 16 persons onboard; two crew and 14 passengers. After veering left off the runway, the
aircraft entered a drainage ditch and impacted an embankment. All occupants were evacuated, and no injuries
werereported.

The flight departed as planned from Kerema Airport at 11:04, climbed to 8,000 feet AMSL and followed a
northwest track to Kikori Airstrip. Weather conditions along the route and in the Kikori area were reported as
light clouds without precipitation. Theaw conducted a GRP@uided approach, descending to visual conditions
approximately 4 NM from Runway 30 at an altitude of /810 feet AGL. The approach was stabilized, with

the aircraft configured for landing and maintaining appropriate airspeed and daseent

The landing was uneventful with the aircraft touching down at 11:43:27 at an airspeed of 73 knots. However,
following touchdown and on the initial landing roll, the application of Baiased the aircraft to yaw to the left.

This was determined to be aryasmetric condition as a result of the left Beta system being more effective than
the right, inducing asymmetric drag. Efforts to counter the yaw, including adjustments to the power levers as
well as rudder inputs, led to controllability issues. The creawis, coupled with a delay in the Beta response,
caused the aircraft to veer right of center. The investigation found that due to the control inputs maintained by
the crew, the aircraft continued to track up the airstrip with its right main wheel oraseslyip edge for about

120 meters before tracking back onto the runway. Control inputs were done to get the aircraft back to centre.
This included rudder pedal input as well as asymmetric power applications to correct the aircrafts tracking. Tyre
markings showed that the aircraft made a positive turn back onto the strip just before the taxiway, however, due
to the control input being maintained, shortly after tracking back onto the strip, the aircraft continued further left
of the strip. The crew contield the aircraft back onto the strip, however, rudder pedal inputs and asymmetric
power application resulted in the aircraft continuing further left of the strip towsedsdrip edge drainage ditch.

As the aircraft rolled off the runway and onto the grass, it slowed significantly but continued moving toward the
drainage ditch, along the western edge of the strip edge. Full reverse thrust and braking were ineffective in
preventing the roll into the draage ditch and subsequent impact. After coming to rest in the ditch, the crew
initiated a safe evacuation through designated exits.

The investigation concluded that pilot actions or inactions interacted with thexigtng conditions (latent)

which are as follows: maintenance issue, Beta asymmetric condition of the aircraft on landing and environmental
conditions such as strip sureacdamp with standing water and physical characteristics of the strip, which
breached all defenses in the system, hence creating an opportunity for the serious incident to occur.

The AIC issued safety recommendations to the operator (Tropicair Ltd) with respect to Beta Asymmetry,

emphasing it to technical crew and establishing special procedures or guidance on the operation of Beta and
recommendatiofor appropriate maintenance actions to be carried out after a major work on the control systems
of the aircraft.
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1 FACTUAL INFORMATION

1. History of the flight

On 8 June 2024, d1:43 local (01:43 UT§, a De Havilland Aircraft of Canadd.td DHC-6-300 Twin Otter
aircraft, registered RBBM, owned and operated Qyopicair Ltd, was conducting an IFRares and Freight

flight from Kerema Airport to Kikori Airstrip, Gulf Province, Papua New Guinea, when, dtinmignding roll

at Kikori, it experienced a runway excursion and rolled into a drainage ditch which runs along the left side of
the runway and impacted the embankment.

Kikori
Airstrip

Kerema
Airport

[
Jacksons
International

Airport

Figure 1. Serious incident at Kikori Airstrip .

There were sixteen (16) persams board: two (2) crew and fourteen (14) passengers. The Pilot in Command
(PIC) was Pilot Flying (PF) and the-pdot was Pilot Monitoring (PM).

The recorded dafashowed thaP2BBM departed Kerema Airport at 11:@&hd commenced a climb to an
altitude of 8,000 fIAMSL and began tracking Northwest to Kikori Airstrip with an estimated arrival time of
11:45(ReferFigure 2).

The crew reportedno significant weather along the rout@n arrival in the Kikori areathey observedight
clouds anadho rain over the airstrifirecorded data showed that the aircraft continued to track Northwest towards
Kikori Airstrip.

The crew conducted the approach in accordance with the publishedr@®$ procedures in thidiusky Pacific
Limited Papua New Guinea Aeronautical Information Publication Flight SupplembaetPIC stated that he
commenced the approach in light cloud, becoming visual at 4 nautical miles (NM) from runway (RWY) 30, at
around 706800 feet (ft) above ground level (AGL).

The recorded data indicated that the aircraft was established on final approach about 3 NM from the RWY 30
threshold. At 11:41:39, the crew then set the flaps to 10° and gradually reduced speed, while maintaining a height
of 700 ft AGL.

At 11:42:00, when the aircraft was 2.4 NM from RWY 30 threshold, the recorded data showed that the crew
fully configured the aircraft for landing by setting the flaps to 20°, advanced the propeller levers to the full fine
position, and maintained an airggebetween 80 to 90 knots (kts), with a descent rate of about 960 ft per minute

1 Universal Coordinated Time

2 Instrument Flight Rules

3 The recorded data from both the L3 FA5000 Fligdita recorder aircraft and the Appareo AMR®, whichhave been synchronised. For further details, see section 1.11
4 Global Positioning System



(FPM). The crew stated during the interview that they maintained an airspeed within 10 kts of the Vref, which
was about 80 kts, and a descent rate no greater than 1,000 FPM.

According to the Air Traffic Services (ATS) recording, at 11:42:14, the crew cancelled SARWATCH. At
11:42:55, the recorded data indicated that the aircraft was 0.8 NM from RWY 30 threshold. The aircraft
maintained the runway heading while gradually redytieight and speed, atmliched down at 11:43:27 with

an airspeed of 73 kts and a groundspeed of 86 kts.

Kikori
Airstrip

Kerema
Airport

Figure 2. Depiction of P2BBM flight path .

- 0.8 NM from Runway 30 Threshold
- Maintaining Runway 30 heading
- 2.4 NM from Runway 30 Threshold
- Fully configured for landing
- Flap 20°
Began to maintain

- SARWATCH - airspeed 80 -90 kt
Cancelled - rate of descent—160-960 FPM

Established on Final
- 3 NM from Runway 30 Threshold

- Maintain 700 ft AGL
- Flap10°

Figure 3. Recorded data showing where P2-BBM was established on final approach for Runway 30.

According to the crew, théouchdown and the initial roll were normalhe crew statedthat following
touchdown, theyapplied Betaas perTropicair's DHC-6-300 Standard Operating Procedures Manual, 3.13.3
Use ofReversdRefer to Appedix 5.1), by pulling the power levers afof IDLE setting anglacedthemin the
Beta rangeThey added that, after the application of B#tay noticed that the aircraft began to yaw to the left
At 11:43:30,recordeddata showed thahreesecond after touchdowrthe aircraftoegandrifting to the left of

5 Further back



thecentreline covering a distance of 188 mes (m)on the runway. Thikasted for 5 seconds before the aircraft's

heading began turnto the opposite direction

The crewstatedthat upon noticing the left yaw, they advanced the left engine power lever back to the IDLE

position, in an attempt to realign the aircraft with tdemtreline However, thisled to an overcorrectioand
cau®dthe aircraft to veer from left to right, past tbentreline The recorded data shedthat at 11:43:35, the

aircraft's heading begantiarnto the right, lasting for 4 seconds and covering a distance of 120 m on the runway,

before the headinigegan to shifback to the left.

According to the crewto correct the right yaw, tiygeadvanced the right engine power lever to IDbBwever
the aircraft continued veering righThe PIC stated that beforthe aircraftreachedhe right turroff into the
parking areaon the airstripthey werestill attemping to counter the right driftwhile alsoattemptingto slow
downthe aircraft s  stpbelondOkts by applying Betaonce again.

The recorded data showed that at 11:4388%he aircraftpassedhe right turroff to the parking baythe

aircraft’s heading subsequent lkisand a graundspeed of 49 Kithe
PIC addedthat while the aircraft had slowed down, after the second applicati®atafthe aircraftcontinued

to veer leftpast thecentrelineand rolled toward the left edge BWY 30, covering a distance of 61 m in a

trajectory pathihatlasted for 8 seconds

l eft

The PIC stated that tend alsapplied right rudder to assist with steering the aircraft back to the right, however
the rudder input was ineffective. He added that, when the aircraft rolled onto the grass surface of the strip edge,

he then applied fulleverse and braking, however, the aircraft contirtaedll past the runway edge and into an

adjacent drainage ditch.

PN
11:43:35
Began veering right

3 -l A 4 Q 11:43:30
@, =} . _— % : P\ Began veering left
: ‘\ 61 m covered s/ ) T AT o DN <

; N
4 ‘/ LaSt,ed for 8 sec 11:43:29

; & - ‘7 : ¥ G 6 .~ BetaApplication
= A : & 3 '

A N & W
Figure 4. Aerial view of the airstrip and P2BBM track from touchdown to final resting position.

The aircraft impacted the embankmehthe drainage ditcand came to rest. The PIC subsequently shut down
the engines and advised thepitot to evacuate the passengers. Theitmt and the passengers egressed the

aircraft through the left rear exit door and the PIC egressed the aircraft from tbidéeco&pit door. There
were no reported injuries to the crew and passengers.



1.12njuries to persons

Injuries Flight crew Passengers Total in Others
Aircraft

Fatal - - - -

Serious - - - -

Minor - - - Not applicable

Nil Injuries 2 14 16 Not applicable

TOTAL 2 14 16 -

Table 1. Injuries to persons

1. Bamage to aircraft

Theaircraft sustained damagethenose cone structur®efer toSection 1.1Zor a detaileddescription
of damage to thaircraft

1.@t her damage

There was no other damage to property/anthe environment.

1. BPersonnel i nformati on

1.5.1 Pilot In Command

Age 142

Gender : Male
Nationality : Fijian

Position : Pilot

Type of license : CPL (AYy
Valid to : Perpetual
Rating : BN2; DHC-6
Totalflying time :5918.F hours
Total last90 days : 94.9 hours
Total on type last 90 days : 94.9hours
Total last7 days : 3.6hours
Total on typelast7 days on type : 3.6hours
Total last24 hours : 3.6hours
Total hours lase4 hours on type : 3.6 hous
Total on duty last 48 hours : 6.0 hours
Total rest period(s) last 48 hours : 20.0hours- 2 Rest Periods

Last recurrentraining : 24 Janugy 2024

6 Commercial Pilot License (Aeroplane).



Last proficiency check : 23 January 202

Last line check : 24 January 2024
Route recency 1 7 June2024
Medicalclass : One (1)

Valid to : 25 April 205
Medicallimitation : Multi Crew

ThePIC wainingrecords provided bthe Operatowere assessdd determine crew competency and currency

at the time of theerious indent Recordsshowed thathe pilot was current with his proficiency and currency
checksin accordance witCt 4 R Part 61. 807 “Currency Requireiment:s
andCAR Part 25.605“ Fl i ght Cr e w ¢ dHisflass ene ¢l)yMedicalecacchrding@AR Part

67. 61 “Effective date aitd wasawvabndsefiousMitcidetitc t i1 m€e o f

The investigation determined that the PIC was familidin Kikori Airstrip, and the surrounding argaaving
operatednultiple flightsinto Kikori for the OperataRecords showed that he Hadtoperated a flighto Kikori
the day before theerious incidentlight.

The PIC was the Pilot Flying (PFpm KeremaAirport to Kikori Airstrip (serious incident flight)

1.5.2 Co-pilot
Age .24
Gender : Male
Nationality : Papua New Guinean
Position . Pilot
Type of license : CPL (A)
Valid to : Perpetual
Rating : PA34,DHC-6
Total flying time . 1,424.7hours
Total last 90 days 85.5hours
Total on type last 90 days 72.7hours
Total last 7 days 3.1 hours
Total on type last 7 days on type 3.1hours
Total last 24 hours 3.1hours
Total hours last 24 hours on type 3.1hours
Total on duty last 48 hours 0.0hours

Total rest period(s) last 48 hours

20.0hours— 2 Rest Periods

Last recurrent training : 25 January 2024
Last proficiency check : 21 November2023
Last line check : 22 December 2023
Route recency 114 May 2024
Medical class :One (1)

Valid to

Medicalllimitation

: 10 October 2024

: Spectacles



The co-pilot’ ¢raining records provided by the Operatoere assessed to determine crew competency and
currency at the time of the serious incidétgcords showed that the pilot was current with his proficiency and
currency checks in accordance witM R Part 61. 807 “Currency Requivreme
rating” aCmddR Part 125. 605 “Fli2htH Cy e®@l zompen e nCAR) ¢ ke &
Part 67. 61 “Effective dat ?, awds dwnimaaftiesesiousinCitlette ¢ i ¢ a [

Theco-pilot reported that he was wearing higscribed spectaclesthat time of the serigs incident.
He was the PiloMonitoring (PM) on theflight from KeremaAirport to Kikori Airstrip (serious incident flight

1.Mi rcraft Il nformati on

The De HavillandAircraft of Canadd.td, DHC-6 Series300 Twin Otter is an alimetal, highwing monoplane
with a fixed tricycle landing gear, equipped with a steerable nose wheel. It is fitted wittatvand Whitney,
PT6A-34 turboprop engines, with short tail and landing (STOL) capabilities. The aircraft is a

passenger/utility aircraft, seating up to 20 passengers.

1.6.1 Aircraft data

Aircraft Manufacturer

: De HavillandAircraft of Canadd.td

Model : DHC-6-300
SerialNumber : 542

Year ofManufacture 1977
Registration : P2BBM

Name of theDwner
Name ofthe Operator

: TropicairLimited
: TropicairLimited

Certificate of Registration number : 356

Certificate of Registration issued : 7 May 2015
Certificate of Registration valid to : Non-Terminating
Certificate of Airworthiness number : 356

Certificate ofAirworthinessissued : 25November2015

Certificate of Airworthiness valid to
Total Hours Since New

: Non-Terminating
: 39,322.0 hours

Total HoursSinceOverhaul : 6,598.28 hours
Total CyclesSince New 133,123
Total Cycles Since Overhaul . 7,626

1.6.2 Engine data

Manufacturer : Pratt & WhitneyCanada Inc.
Model : PT6A-34

Engine Type : Turboprop

Engine number one (Left)

SerialNumber : PCE- RB0793

Total Time Since New : 6,46242 hours

Engine Cycles 17,237

Time SinceOverhaul : 2,438.58hours

CyclesSince Overhaul 12,411



Engine numbertwo (Right)

Serial Number : PCERB0794
Time Since New :6,14820hours
EngineCycles 16,910

Time SinceOverhaul :1,961.49 hours
Cycles Since Overhaul 1,880

1.6.3 Propeller data

Manufacturer : Hartzell Propeller Inc
Model : HC-B3TN-3D
Propeller number one (Left)

SerialNumber : BUA-25582

Total Time Since New 11284546 hours
Total Time (Cycleg SinceOverhaul :1,001.31

Propeller number two (Right)

SerialNumber :BUA-28618

Total Time Since New :12,557.0%hours
Total Time(Cycleg SinceOverhaul :457.44

1.6.4 Propeller — General Data

According tothe Viking DHC-6 Twin Otter Series 300MaintenanceManual, Volume 1Revision21 — Sep.

28/18 P2BBM engines are equipp@dth a Hartzelthree bladed;onstait speedreverse pitchfully feathering
propeller, theoperation of which is controlled in the constant speed and feather range by the propeller lever, and
in the reverse range by the engine poweeie

The propeller is operatéd one direction by engine oil, pressurised and controlled by a constant speed governor,
which isdelivered through the holo propeller shaft Counterweights and feather return springs operate the
propeller in the opposite direction

The propeller control systeincludes the constant speed and spgeedgovernors, and overspeed test switch
Refer toAppendix5.2, for further detailsOther controlling factors are the afdather and beta range bagj
systems and blade zero thrust stops.

Beta rangendicating lights, propeller reseaution light autofeather select and arming lights, and a prapelle
tachometer indicating system are provided.

1.6.4.1 Propeller

According to theViking DHG6 Twin Otter, Series 300, Maintenance Manual, Volume 1, RevisienS2p.
28/18 the propeller consists of a hollow spider hub which supports three propeller blades astheciesther
return springs.

The propeller has a diameter of 8 feet 6 inches and a pitch range of 102 degredd flegrees reverse to +87
degrees feathereWhenblade zerothruststops are fitted, the zestopsetting is at +1 degree.

The propeller is dowelled anbBoltedto the font of theenginepropeller shaftflange Blade movement is
controlled by a servoigton mountedon the font of the propeller spidelnub, which is connectetly links to
each bladeoot.

During propeller operation, centrifugal counterweights attached to each blade, and the feather return springs in
the spider hultend to move the blades into thigh pitch or feather position,ubthis novemenis opposed by



oil pressurdcontrolled by the constaspeed governgracting on the pistorAn increase in oil flow moves the
blades towards the lopitch position (increased rpm), and relieving oiégsure allows the blades to move to
the high pitch position, under the influence of the feather return springs asiddbecounterweightd he piston

is also connected to a low stop collar, mounted behind the propelléreeyspring loaded rods. Movement of
the low stop collar irthe beta rangés relayed to a beta control valve (incorporated in the consfzedd
governa) by a carbon block and a propeller reversing lgtercontrol blade anglesdm the normal forward
low pitch stop to full revers

1.6.4.2 Beta Range

According to theViking DHG6 Twin Otter, Series 300, Maintenance Manual, Volume 1, RevisioiSafh.
28/18 aBeta Range is the propeller operational mode in which the propeller blade angle is controlled by the
beta reverse valve, not by the propeller governor.

The beta reverse valve controls the propeller blade angles in the beta range as selected by the power levers.
Once on the ground the propellers can be used to assist with stopping the aircraft as well as for taxiing in
reverse by operating the propellansieta range.

Assuming the propeller is not feathered, the pilot can determine if the propeller is in beta range by comparing
the propeller speed selected using the propeller control lever to the propeller speed indicated by the Np gauge.
If the propeller speed indicaten the Np gauge is less than the propeller speed that has been selected with the
propeller lever, the propeller is in beta range.

The propellers normally operate in beta range during all ground manoeuvring (other than th#f flake
during the final portion of every approach and landing, once the propeller levers habeduggn forward to
the maximum RPM (96% Np) position prior to landing.

1.6.4.3 Controls and Indications

According to theViking DHG6 Twin Otter, Series 300, Maintenance Manual, Volume 1, RevisienSep.
28/18 the engine controls consist of three maystemspower, propeller and fuel

Each systens basicallyof the cable and pulley typwith the addition of cdb slides inthe power and propeller
control ystems. To operamicro switchesn relation to control lever positions.

The control levers are mintedin the flight commaitment ovehead console. Bvision is made for the use of
rigging pins tofacilitate the rigging of each system. Etion dampers are provided in the overhead console of
hold the power and ppeller levers in any select@dsition.Refer to Appendib.3.

Control of an engine is achieved through the operation of the power lever control system, ¢hatfaehtrol
and the propeller cordl system The control levergor each system are mounted in the flight compartment
ovelhead console.

A cableattached to each lever quadrams along the aircraft roof, wing leading edge, and engine nacelle to its
respective control pullegn the engine firewalFrom the control pulleys, a rod Geleflex is used to &gatethe

fuel control unit (FCU)fuel shutoff valve andthe propeller governoBoth engines areontrolled byidentical
systems.



Figure 5. P2-BBM Power Quadrant.

1.6.4.4 Maintenance/ Airworthiness

At thetime of theserious incidentP2-BBM had a valid Certificate of #worthinesg(CoA) and Certificate of
Annual Airworthiness Review (AAR)

The maintenance recordéthe aircraftvere reviewed during the investigation and identified that there were no
outstanding scheduled maintenandefects, and outstanding Minimum Equipmeérgt (MEL) prior to the
serious incidentflight.

Therefore, it was ideifited that the aircraft waserviceable and airworthy at the time of the serious incident.

1.6.4.5 Pre-occurrence schedule maintenance- related to the Serious Incident - Right Hand (RH)
Propeller

Maintenance records provided by the Operator to the AIC showed that on 20 May 2024, 19 days prior to the
serious incident, theght-hand RH) Propeller Assembly on PBBM was removeas it wagdue for an overhapl
andwasreplaced with another Propeller Assembly that was previously installed on another aircraft;Ga DHC
400(P2AXL) owned and operated by Tropicair Lithereplacement of thgropeller assemblyascarried out

duringa 250-hourscheduled matenance check

Records also showed that four (4) days after the installation efplecemenpropeller;HC-B3TN-3D/T 10282
S/No. BUA28618, an assessment flight was carried out and operations were reported as satisfdiivly. P2
wassubsequentlyeleased to service on the same.day



TIMELINE
MAINTENANCE PRE -OCCURRENCE

17May 2024 Engire 2(RH) Power Lever ControReverse ControBeta Armforward end
disconnected and removed fmcess to facilitatBropeller Asembly removdll7-
20 May] — Duplicate Inspection Carried out

1 Betaarm refitted and secured
1 Reversehecked
18 May 2024 Propeller SN: BUA28618- Removed from the DH®-400 aicraft P2AXL

20 May 2024 Engine 2(RH) Beta armandslide atuator cabon blocks worn and slidectuator
excessive play

1 Beta arm Slide actuator an@arbonblocksreplace with nevitems

20 May 2024 Removal of Righthand Propeller SN: BU&R4443 due overhaul.
20 May 2024 Installation of replacement Propeller SBIJA-28618
24 May 2024 Assessment Flight satisfactory

Released to Service (RTS)
24— 28 May 2024 21 Flights were conducted

Out of the 21 flights3 Flightsconductedo Kikori
Defect reportedby technical crewLogged in thélechnical Log as No#Airworthy
28 May 2024 Defect (NAD)
1 on takeoff Prop full forward, LH Prop lever leading the RH Prop Lever by
knob to synchronise propsRe-rigging suggested

29May — 7 Jun 23 Flightsconducte.

2024 Out of the 2lights.

1 Flight to Kikori(1 Jure)

1 Flightconductedhe day befor¢he serious incident fligh7 Jure)
8 Jun 2024 Serious Incident (Runway Excursion after landing)

1.6.4.6 History of Replacement Propeller HC-B3TN-3D/T 10282 S/No. BUA28618

The propeller of interestwas installed on to PBBM 19 days prior to the serious incident, according to
maintenance recordgaso ve r haul e d boverseddasedopteacted overhall service proviaer

15 January 2024 anshipped back to the operatdrhe operatorreassembled and installéde overhauled
propelleron the lefthand engine atheir DHC-6-400 aircraft(P2AXL) on 25 January 202Zhe investigation
identified througtthe aircrafimaintenance records thahile the event propeller was installed BRAXL , from

25 January to 17 May 202there were no reported reversing inconsisten@esl18 May 2024the propeller
was removedfrom another IHC-6 Twin Otter aircraft, PAAXL andinstalled on Pz2BBM on the righthand
engine.
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TIMELINE
MAINTENANCE PRE -OCCURRENCE
15 Jan 2024 Propeller SN: BUA28618 overhauled by Overhaul service provider overseas

25Jan 2024 Propeller SN: BUA28618 returned to Tropicair Ltd, reasseedadnd reinstalled
on a DHG6-400(P2AXL) aircraft owned and operated by Tropicair Ltd

18- 21 Mar 2024 Propeller SN: BUA28618 Periodic Inspection Checks and Lubrication carried
IAW OM No. 139. Satisfactory

18 May 2024 Propeller SN: BUA28618 Removed from the DH®-400 aircraft(P2AXL)
20 May 2024 Removal of Righthand Propeller SN: BU&44430n P2BBM due overhaul.
20 May 2024 Installation of replacement Propeller SN: B{28618

1.6.4.7 P2-BBM Maintenance — Post Occurrence, Ferry Flight

The aircraft wagulled outof the drainage ditch the day after the serious incident, dur® 2024 and an
inspection was carriedutb y t he Op e r dadetarmine the extent dbmageReferto Section 1.12
Wreckage andistribution for further details.

After the inspection wasompletedminor repairs were carried out to prepare the aircraft to be ferried back to
the Operator’s base at Jacksons International Airjg
CASA’ PNG on 10 June allowing the Operator to conduct the ferry flight.

Priortodeparturg he Operator ’ s Mai nt e ngroundrunandencetheywere satisied, o ut

they proceeded with the flight.

TIMELINE

ONSITE MAINTENANCE -BEFORE FERRY FLIGHT

P2-BBM recovered fomdrainage ditch

On-site Damage Inspection carried out

1 Front fuselage only damaged area: minor composite damage to Nose cc
Nose section, Nose wheel flat on thieeel rim

Onssite maintenance carried out following inspection (for Ferry Flight back tc

POM):

1 Nosewheel tyre change

1 RH engine cleaned of sand around the Engine inlet

1 High-speed tape uddo secure Nose Composite damage to ensure smoot
airflow over forward fuselage

1 Engine Ground Run all systems found to be operating within normal limit

9 Jun 2024

FERRY LIGHT

11 Jun 2024 PZBBM f 1l own back +Jacksongsdnternatianirpost, P8rta s
Moresby

Observations During Ferry Flight:
Observation oeéngine parametesgfter takeoff:

7 Civil Aviation Safety Authority of Papua New Guinea
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1 RH Prop RPM increased beyond redline of 96%, right through to whitarih:
was observed to tgoverningat 100%

1 RHS Propeller RPM overspeed conditioneduced prop RPM to 96% whic
left an approkmately 2inch splitbetween prop levers

Cruise flight no issues ops normal
Touchdown normal

During landing roll Reverse selectadda significant yaw to the left Smetres
from RWY centreline.

Recovery: returned both levers to a positiorwiard of gate, resulted in positive
thrust, regained full directional control and retaoito runway centreline
achieved.

1.6.4.8 P2- BBM Maintenance — Post Occurrence Operators Base

B

According to an interview with the Operator’s Lic
aircraft was flown back t o Tropicairengineeringategarm conductgtbund ¢ i n
performance runsThe investigation established that the Tropicair engineering team observed no indication of
Beta Asymmetry when the propeller levers were placed in the full fine position and the powsmiener

retarded to the Beta Rang&hen the power levers were further retarded into Revédrsgs observed that
retarding the levers as far as 30RBéreverse indications were normelowever,when the power levers were

further retarded to achieve 50 PSI, the right propeller came out of reverse (stalled), while the left propeller
maintainedts position.

The LAME stated thaheaircraft returned to the Hangar where Rid Propeller wasemoved and a “Pos
Up” Inspection wRHPropetlen Alssemblydhe nspactionidantified an abnormal noise

which was described as a clunking sousslwell & a jumping action in the propeller hulihe Operator then
shipped the RH Propeller to their contracted propeller overhaul service prdoidenther assessment and
repair.

A full examination was carried own the RH propelleand a report was provided to the Operator on 3 July
2024. According to the examination report, it was discoveredhibabise was emanating from the interaction
(catching) of the inner and outlErathercompressiorsprings in the PropelleAssembly Wear marks hadlso
been discovered on the outer sprithgerefore, mew inner and outer spring of the spring assembly were installed
and the spring assembly reassembled. In addition, new clamp gaskétsenscrews (undrilled) and a new
mounting O’ HRnstallgd(Refertodppendik.4).

Maintenane records provided by the Operator to the AIC, indicatedtti®ewas significantrigging work
being carried oubn P2BBM in the Tropicairhangar post occurrence.
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TIMELINE

POST OCCURRENCE- (AFTER FERRY FLIGHT)
MAINTENANCE: FOR POWERPLANT (ENGINE AND PROPELLERS) 12 JUN -5 JUL 2024
12 Jun -5 Jul 2024  BothLH and RH engineto be ground m, raigged accordig to faults foundRH

engine eported to have Bet®eversing isue. A full checkequestedl15 Jun -5
Jul]

1 Engine 1 and2 Propellercontrols and Bwer Lever Reverse Contro
Rigging and A¢ustmentscarried out

1 Engine pdiormancechecks carried fgparaneter readings.

Engine 2 (RH) PY Bleed Elbow DisconnectatiFuel Control Unit (FCU) anc
FWD Fitting (PROP GOV) line for inspectigr23 - 27 Jun]

1 Engine 2 PY Line refitted and elbcsecured

RH Propeller Assembly removed for inspection and Beta Reversing |
disconnected for accefar Jun - 4 Jul 2024]

1 aserviceable propeller assembly was installedB3TNN-3D SN: BUA
21245)

1 Beta Reversing Lever refitted and secured

RH Engine power lever reverse control cable removed for inspection. Re
Control disconnected at AFT and FWD CleviFerminal, wire rope push pu
control[27 Jun — 3 Jul]

1 replaced with a new wire rope and adjushtcarried out

Engine 1 (LH) Propeller Contrétigging & Travel checks to be carried out, due
control disturbed for trouble shooting purposes with Bilepgovernor 7 — 28
Jun]

1 Engine 1 (LH) control rigging and travel checks carried out

Engine 2 Prop Control Rigging & Travel checks to be carried out due to c«
disturbed for trouble shooting purposes with prop govel2@r)28 Jun]

1 Engine 2 Prop Control rigging & Travel checks carried out, Satisfact:

Enginepower lever reverse contridrward end to be adjusted due to removal .
re-instalation of Propeller Governor for trouble shooting purpq2@s28 Jun]

1 Rigging and adjustments carriedt with enginel Beta control forwarc
end

5 Jul 2024 1 Ground Performance RunRH Propeller Change, LH and RH Engine cont
Adjustments carried ouSatisfactory

I P2-BBM Released to Service

1.6.5 Fuel information

The AIC determined that fuel was not a contributing factohésérious inciden
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1.6.6 Weight and Balance

The AIC determined thdhe aircraft wasvithin the weight limits for takeff and landing and correctly loaded
for the intended flighttherefore weight anblalancewvas not a contributing factor to the serious incident.

1.6.7 Minimum Equipment List

There was no outstanding Minimum Equipment List (MEL) item at the time fetieus inaient.

1.6.8 Collision Avoidance Systems

The aircraft was equipped with a Mode C transponder and its serviceability was not a factor in this occurrence.

1.7 Met eorol ogical information

1.7.1 Terminal Aerodrome Forecast (TAF)

The Terminal AerodromeForecast{TAF) for Kikori Airstrip was issuedby the PNG National Weather Service
at03:30 on 8 Jun2024. The validity of the forecast was betwd@00 t019:00for 8 Jun2024as follows:

Wi nd Bl o wldhdge gr 6k § s at

Cloud ScatteNdd nadt 31, 000 ft ; Broken at
Visibilit Gredatheédk m hi g handdrizzléesn

QNH 1000 0200109

TheTAF also provided intermittent weatheformationvalid for the period between T to 19:00 or8 June
2024as follows:

Cloud Broken at 1,000 ft
Visibility 5km inrainand drizzles

1.7.2 Reported weather and pilot observation of weather at Kikori

Prior todeparture froniKeremaAirport, thecrewreceived weathénformationfor Kikori Airstrip from thelocal
agent. Theagent repord thatit hadrained throughout the weekowever thee was no rain at théme, andthe
weather was fine.

On arrival in the Kikori area, the crew observed light clouds and no rain over the airstrim &imdl. They
added thaeven though the approach began in cloud, they could see theeigeralong the approach pa#ind
got visual 4 NM fromRWY 30, at a height of about 800 ft AGL
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Figure 6. Photo taken on the day of occurrence by onsite investigation team (4:40 pm local, 8 Jun 2024).

1.Bids to navigation

Navigatioral aids and theiserviceability were not a factor in thésriousincident.

1. ®ommunication

The aircraft was equipped with a High Frequency (HF) and Very High Frequency (VHRVayo
communication radio. Both communication systems were determined to be serviceable and were not a
contributing factor to thiserious incident
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1. A@rodrome informati on

1.10.1 General Information

Kikori Airstrip is situated in the Kikori District of Gulf Province. It is about 96 NM northwest of Kerkinpert
and about 219 NM northwest of Jacksons International Airport.

Mt Hagen Airport

Tari Airport

Nadzab Tomodachi International Airport
Papua New Guinea

Kerema Airport

Gulf of Papua

Daru Airport
o

Jacksons International Airport

Figure 7. Location of Kikori Airstrip. (Source: Google earth, annotated by the AIC).

As stated i DHC:6IReute Guideatedtl Daceémber 2017, Kikori is situated inland, 20 NM from

the Kikori River mouth on the PNG mainland's south coast in the Gulf Province. Kikori operates as an
uncontrolled, daylighonly aerodrome within Class F airspace, serviced by a Flight SertatiorS(FSS)
providing traffic advisories. The airstrip features a #OBnway with steel matting, sloping 0.3% down toward

the northwest, and 1is restr i-affs. Thére arem aValableangineatingo n 1 vy
facilities, refuelling stations, or ground handling services, and the parking area is limited and prone to bogging
during heavy rains. Operational cautions are advised at Kikori due to several restrictions: unauthorized
pedestrian iad animal movement is common on and around the runway, requiring vigilance during operations.
Due to its rural location, Kikori lacks advanced navigation aids; there are no DME or NDB, though a GNSS
approach is available, and operations rely on GPS far aia c e and azimuth guidart
requirements specify strict procedures to minimize ground taxiing risks, mandating mandatory strip reporting,
with takeoffs preferred orRWY 12 and landings on RW30 to reduce wear on aircraft tyres and avoid the
matting’s lifted edges, which may cause damage.

Aerodrome name: Kikori Airstrip

Indicator: ICAO: AYKK IATA: KR
Coordinates: = Latitude: 7°25'12"S Longitude: 144°14'56.55"E
Elevation (AMSL): 40ft Runway length: 705 m
Airstrip type: Two-way landing and take off
Runway 12 Runway 30

Surface characteristic: Compacted, unpaved limestone gravel
Hours of operations: Day light

Table 2:Kikori Aerodrome information
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Figure 8. Aerial view of Kikori Airstrip.

1.10.2 Onsite Observation of Kikori Airstrip

During the onsite investigatiomvestigatorsobserved that the runway surfacekokori Airstrip wasmostly
even with potholes in certain areastba runway surfacegnd onfirm and compacdiimestone with grass edges.

The grass edges leading to the drainage ditches cosmpos#ly of soft silt as well as mud when it rains.

It was evident on the airstrip that vehicles and people commute within and through the airstrip perimeters due to
a lack of perimeter fencing. A public vehicle road also crosses the airstrip midway, with another before the
Northern end of the airstrip. Throad leads from main road, through to the parking bay, across the airstrip and
towards a primary school near the airstrip.

There is one parking bay on the Northern part of the airstrip approximately three quarters of the total length
towards RWY 12. It was also noted that the parking bay infringes on the main public road that passes parallel to
the airstrip.

The airstrip had two windsocks. One windsock was situated near the parking bay at the northwestern section of
the airstrip. On observation, this windsock was worn, torn and unserviceable. The other windsock situated near
end of RWY 30 is serviceable.
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Figure 10. AriaI view of P2-BBM final resting position.
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1.10.3 Rural Airstrip Agency (RAA) Survey Report

The Rural Airstrip Agency (RAAtonducted a Subsurface Strength Assessment at Kikori Airstrip on 21
September 2021.

The general assessment at the time of testing found that the runway and stripadeguate,and
recommendations were made for maintenance work to be carriedtoch,included keeping the grass on the
runway and strips (edgd thestrip,and along thérainagé cut, as well asnaintairing the perimeter drains

1. F1ight recorders

The aircraft was fitted with an L3 Harris FA5000 Sefithte recorder. The tabbelow outlines the additional
information of the recorder

Manufacturer L3 Harris
Model FA5000

Part Number 5311614321
Serial Number 001057738

The AIC downl oade da.dfthextensian dilewithl a totdl size df 4.98aGB.i This data was
subsequently forwarded to the Australian Transport Safety Bureau (ATSB), where an Accredited Representative
wasappointedn accordance with ICAO Annex 13, Paragraph 5.23, to assist with decompressing the file and
ensuring the proper protection of the information.

The file was decompressed and converted into two separate files, which were then unpacked, resulting in a new
file with .upk as the fileextensiorand had alata rate of 256 words per second (wps) and contained 144 hours
and 21 minutes of recorded data.

The unpacked file was processed using a ROSE electronic frdae provided by thadJS National
Transportation Safety Board (NTSB) The ROSE database was 1imported 1inf
to convert the raw data into engineering values. Relevant data that was crucial to the investigation was extracted
and used to support the investigation process.

1.11.1 Other Electronic Data Recording Device
1.11.1.1  Appareo - AIRS 400

The aircraft was fitted with an Appar@&dRS 400recorder for flight data monitoring purposes. The cafitured

the following information: cockpit image recording, intercom system audio for crew and air traffic control (ATC)
communications and WAASBGPS (latitude, longitude, groundspeed, vertical speed, GPS altitude, etc), Attitude
data (G forces) and rates of rotation. The unit has an SD card for storing recorded information.

The AIC obtained the SD card and brought it to the AIC Flight Recorder Laboratory for data extraction. During
the extraction process using the Appareo System’s
datafile for theserious incidentlight.

Therefore t he AIC used an alternative method to extra
memory, employing the appropriate software provided by the manufacturer. The AIC followed all
recommended procedures as outlined by the manufacturer. Aftgrleting the internal memory extraction
process, the AIC checked the SD card again, but the data was still missing.

The next step involved formatting and configuring the SD card before reinserting it into the AIRS 400 unit.
Once the aircraft was serviceable, the SD card remained in the unit during subsequent flights. After several
flights, the SD card was removed an@&cked, at which point the dataffler the serious incident flightlong

with data from other flights (including those prior to Hegious incident was successfully stored on the card.

8 The Wide Area Augmentation System is an air navigation aid developed by the Federal Aviation Administration to augment the Global Positioning System, with the goal of improving

its accuracy, integrity, and availability.
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The recorded information and parameters fronsthaus incidenfiight were then extracted from the SD card
and used in the investigation.

1. W2 eckage and impact information

The AIC onsite investigation team observed that yine markingsndicated that the aircraft initially touched
down approximately 90 m beyond tiNY 30 threshold. The impact point was about 475 m from the
touchdowrpoint. The aircraft began veering left around 414 m from touchdown, as shown pyetheatkings.
While the trye marks wengrominentbetween the poinvhere the aircraft startatle second veeto theleft up
until the point ofimpact, theywereless distinct in certain areas, particularly between the touchdoimband
theinitial veerto theleft. This was du¢o a heay downpourfollowing the runway excursion asported by the
crew. Additionally, thehard surface fathe runwayandthetyre marksfrom the resue aircraftmade it difficult

to clearly identify the markthatwere imprinted by PBBM.

Tyre marks
P2-BBM Impact & showed left
resting position X veer

) Touchdown

Figure 11. Accident site overview

The tyre markings on both tyres showed that the aircraft began veering to the left along a trdjaetory
distancecoveredby themarkings of thaircraft'sleft veeron the right side of the runway the point of impact

on the airstrip was measudréo be about 6In. The markings also indicated that heavy braking was applied
during the final stages of the ground roll, before the aircraft entered a drainage ditch and struck the
embankment, where it came rest
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Left Tyre

RightTyre

Figure 12. Tyre markings indicating the P2BBM final tracks prior to impact .

The onsite assessment of the damage revealed that the aircraft sustained damage to its nose dome structure.
The extent of the damageggested that the impact occurred with minimal force.

|

Damage on aircraft nose/dome structure

Figure 13. Damage to the nose cone/dome structure.
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Figure 14. Removal of P2BBM from the drainage ditch - Post occurrence.

1. M2dicapatahdlogical information

No medical or pathological investigations were conduateal result ahis occurrence, nor were thegquired.

1. F4r e

There was no evidence of p postimpact fire.

1. Burvival aspects

As stated inTropicair Ltd Part A — Volume 2- Operations Manual Section 2 Conduct of Flight 2.18
“Pas s enger SthefPmusteBsure that a safety briefing is conducted for passengers prior to take
off. This briefing shall be provided by either the pilot or another crew member affEadbengarhave boarded

the aircraft and taken up their seats. According tdperatoy the passenger safety briefing was provided by
the co-pilot, prior to departuref the first sector flighfrom Jacksos InternationalAirport, Port Moresbyto
KeremaAirport and the seond sector flight, from Kerem@irport to Kikori Airstrip.

Theco-pilot reported that once the aircraft had come to a complete stop and the engines were shut down by the
PIC, following the occurrence at Kikori, he opened the right hand (RH) flight compartment door and egressed
the aircraft. He then went around to the redrdigfe of the aircraft and opened the cabin aft left hand (LH) door

of the aircraft, from the outside, and deployed the stairs to facilitate passenger evacuation. He observed that the
passengers appeared shaken and were reluctant to leairerdie &ubsequently, he encouraged them to exit,

and theyegressetheaircraft

The co-pilot confirmed that the passengers egressed the aircraft through the cabin aft LH door while the PIC
egressed the aircraft through the LH flight compartment door. The passengers were then relocated to a safe arec
away from the aircraft.
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Aircraft schematic indicating doors used for evacuation j

RH flight compartment door |
(copilot egressed through this door)

Cabin aft LH door - with stairs
(passengers evacuated through
this door)

, - LH flight compartment \
LH flight compartment door ‘h P
(PIC egressed through this door) door \

*'\/ ; ‘ , : SN Cabin aft LH door

Figure 15. Aircraft schematic and P2BBM post occurrence indicating doors used for evacuation.

The copilot added that after the aircraft was secured and everyone was safe, they unloaded the cargo and securec
the site of the serious incident. TREC then contacted the Civil Aviation Safety Authority of Papua New Guinea
(CASA PNG), and theperator tanotify them of the incident.

According to thgassenger manifefsr the serious incident flighthere were a total of 14 passengers: 7 destined
for Kikori, 6 for Balimo and 1 foSasaremelhe PIC reported that the Kikori passengers retrieved their baggage
and cargo and left thairstrip. The remaining 7 passengers were latansportedby the operator to their
respective destinations.

1. Tésts and Research

No testsand research were conductesia result othis occurrence.

1. Dfgani sational and Management | nfor|

1.17.1 Aircraft Owner and Operator: Tropicair Limited

The Tropicair Limited (PNG) Head Office and Maintenance Facilitynishe National CapitaDistrict, Port
Moresby, Papua New Guinea. Tropicair operates domestically and internationally where approval has been
granted by CASA PNG.

At the time of theserious incidentthe Operator had an Air Operator Certificate (AOC) # 119/015 issued on 24
November 2023 and effective from 30 November 2023 to the end of 30 November 2028.

The AOC is issued pursuant$ection 47 (3and49 of theCivil Aviation Act 2000andCivil Aviation RulePart
119 and authorises Tropicair Limited to perform commercial air operations in accordance with the approved
operations specifications and company exposition.

The Operator hea Maintenance Organisation Certificate (MOC) #145/015 issued on 01 June 2024 and effective
from 01 June 2024 until 31 May 20Z2Fhe company also contracts out its aircraft Maintenance to authorised
maintenance organizations.

1.17.2 Completing the Technical Log

Accor ding t oMainterance®@oatrolaManual,’Part A, Volume 8, section 3.8d2m TAF400
Aircraft Technical log consists of 5 parts for each aircraft except for aircraft registratiBBM2vhich has 6
parts.
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Part 1

contains the maintenance programme type, annual airworthiness review datj
scheduled maintenance check type required to be done on the aircraft (column 2
specified due date or time (column 3). Once the maintenance is completed, columr
be certified. If the maintenance is completed or transferred to another work or
Technical Log, the work order number or technical log number must be stated in ¢
4 and certified. Other fields to be filled in are Time, Date, Signed and AME Licer]
Authority No. for Release to Service of the aircraft.

Part 2

is used to record any deferred discrepancy or defect(s) (DDL). Only deferred item
Part 4 are to be entered in this section. The Maintenance Log (ML) No., Desc
Rectify Before (Hrs/Date) columns must be filled in correctly and accurately. bac
defect or discrepancy is cleared, ensure the columns Cleared By and the Date Cle
completed.

Part 3

is used for Daily Inspection Certifications, Aircraft Time in Service and Trend datg
in required fields Date, Sign, Lic No., Hrs and Landings since last entry an
Progressive Totals correctly and accurately. This must be done for every seatar &
flies. Fill in Trend data when required including oil added.

Part 4

is used to record the Maintenance of defects. This part is divided into 2 halves. 1
part is used for entering the Details of the Defect. The bottom part is used for entel
Rectification details. All fields where applicable including certificati after the
rectification action are required to be filled in correctly and accurately. Any de
deferred here must be recorded in Part 2 as well.

Part 5

is used for Recurring Maintenance. This part comprises of Part A Comp
Desalination Wash, Part B ECTM Data Notification, Part C Cockpit Deep Cleaning
D Aircraft GPS NavData Update, Part E High Humidity Areas inspection and F
Routine A and Enspections. These maintenance events to be carried out will be st;
Part 1 of the Technical Log and will be referred to here. Certification of these eveni
be done ineach respective part of Part 5. Ensure all fields are filled in correctly
accurately.

Part 6

is used to record operations above 12,500lbs (5,670Kg). This is ONLY for a
registration PBBM. For each sector in Part 3 this aircraft operates with a MTOV
12,5001Ibs (5,670KQ) or greater, this part of the technical log must be completed.

1.17.2.1 Deferral and Recording of Non-Airworthiness Defects (NAD) on the Technical Log

The AIC reviewed the operational Technical Log forBEM, Traxxall Work Order Number WP 028d noted

that Pard, ltemNumber 6of the Technical Log (Refeéo Appendix5.5) had details of defect entered by a Pilot,
dated 28 May 2024

The Details of Defect wemecorded;

The
deferred

According

On take off with props full forward left prop lever leading the right prop lever by
half a knob to synchronize the props. Nesdlgging.

defect was also recorded by the Pilot

Classification’

Defects are classified into two categories; Airworthiness related and- Non
Airworthiness related. These are further classified into subcategories AOG, MEL

a

S

t o Mairiiemance gaentroh Manwal, fart A, Volume 8, section 3.Dekfect

and NAD respectively. These arswsedeifeacts
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Maint

not defects found whilst under scheduled maintenance by the Maintenance
Contractor.

1. Airworthiness related

a) AOG - An airworthiness related defect which is serious enough to prevent an
aircraft from flying.

b) MEL - An airworthiness related defect that is considered a permissible
unserviceability, which allows the continued operation of an aircraft for a defined
period of time, IAW with aircraft approved Minimum Equipment List (MEL).

2. Not Airworthiness related

Non-airworthiness defects or advisories are used by a Pilot or LAME to bring
something to the attention of the Maintenance Controller and Maintenance
Contractor, for further evaluation and possible action at the hangar check servicing
downtime maintenance.

c) NAD - is a NonrAirworthiness Defect that will require some form of assessment
and possibly rectification, and if left uncorrected, would not compromise the safe,
effective and efficient operation of the aircraft.

Also, a defect or damage which is within tolerances / allowable limits, has no
airworthiness implications and does not pose any ioprability considerations
with the safe, effective and efficient operations of the aircraft

enance Contr ol Manual, Part A, Vol ume

NAD category defects must be assessed by the Maintenance Contractor within three
[3] days from the day the defect is noted (excluding the day noted), and a
determination made that an item or system is, or is not, fit for its intended purpose.
Iltems or systemdetermined not to be fit for their intended purpose, and affects
airworthiness, must be rectified before further flight. Otherwise, the defect may be
deferred IAW deferral procedure in 3.3.2.1.

All defects must be entered without delay into both the Hard Copy Technical Log
and where possible, the EMT Software log entry, by the PIC, EAMBMC.

Maintenance Control Manual, Part A, VolumeSgction 3.2.2.1 (adtates;

The investigation found from review oR2BBM, Traxxall Work Order Number WP O2at Part 2 of the

a) If after inspection, a LAME determines that the aircafivorthiness is not
affected and the item or system is fit for its intended purpose, the defect may be
classified as a NAD on the Tech Log, noting a deferral period before certifying the
deferral, and then Transferring to the Deferred Defect Log (DDL).

8,

Sect

Technical LogRefer toAppendix5.6), which is used to record any deferred discrepancy or defect(s) DDL from
Part 4 vas not completedhere necessary to ensure that the defectefesred

The details recorded in Part 2 wolde the following

1 Maintenance Log Number;
9 Description of the defect;

9 Licenced Aircraft Maintenance Engineer
10 Deputy Maintenance Controller
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91 Due Date for rectifying the defect (deferral period);
9 Cleared By and;
1 DateCleared

The investigation alsooted that on 20 May2024, theRH Propeller Assembly was removed for overhaul
(scheduled maintenance) atite LH Propeller froma DHG6-400 aircraftwasinstalled on PZBBM. A test
flight of the propeller installed was conducted on 24 May 2024tlamdircraftwas subsequentiseleased to
service.

1.17.2.2 Non-Airworthiness Defect (NAD) Rectification
Accor ding t daimtdnancedpganisationE&Exposiion, Part A, Volume 9, section 2.11.1

Non routine or Norscheduled maintenance actions shall be recorded on an Aircraft Maintenance
Log sheet in accordance with this Exposition. Non routine or$¢hieduled maintenance actions
may also be certified for on any recognised form from the Operafopsoved Maintenance
Control Manual (or equivalent) provided the certification includes Tropicair MOC reference, for
example: "For and on behalf of Tropicair MOC #145/015

The investigation found that on 15 June 2024, defect details\Work Order Number WP 028ere entered on
Aircraft Maintenance Log (AML), No. 00338Refer toAppendix5.7) as;

Both LH & RH engines to be ground run, rerigged according to faults found, RH
engine reported to have beta/reversing is$ugl. check please.

Maintename Actionwas carried out on 5 July 2024 and recordedih 003352as;

ENG 1 & 2 PROP CONTROLS & POWER LEVER REVERSE CONTROL RIGGING
& ADJUSTMENTS C/O SATIS IAW AMM-76-00, EMM 7610-00 ENGINE
PERFORMANCE CHECKS C/8ATIS IAW AMM 7-D0-00 REF TAF 417 & TA416
FOR ENGINE PARAMETER READINGS.

1. Adi ti onal i nformati on

1.18.1 First Sector from Jacksons International Airport to Kerema Airport

According to records provided by the Operator to the AIC, seven (7) sectors were planned for the day from
Jacksons International Airport to Kerema, Kikori, Balimo, Sasereme, Kamusi, Kikori and then back to Jacksons
International Airport in Port Moresby, whe the flight would terminate for the day.

The passenger manifest showed that, for the first sector from Jacksons International Airport to Kerema Airport,
there was a total of 14 persons on board: two (2) crew and twelve (12) passengersiltteves PF and the
PIC was PM.

Recorded data showed that at 09:30.BBM departed Jacksons International Airport, climbed to 10,000 feet
(ft) AMSL and began tracking Northwest to Kerema Airport. The crew stated that they planned to refuel on
arrival at Kerema Airport and collect twoditional passengers for the next flight, which was the flight to Kikori
Airstrip. According to the crew, the flight to Kerema was uneventful.

At 10:23 the aircraft landed at Kerema Airport. According to theitm, after the main wheels touched down,

he pulled the power levers back into Beta to slow the aircraft down, as per the Standard Operating normal
procedures. Following the applicatiohBeta, he noticed the aircraft yaw left of centreline, he added that, to
counter the left yaw and bring the aircraft back on centreline, he pushed the left power lever forward to IDLE
creating an asymmetric thrust setting, which resulted in the airgrafhg right and back on to centreline. The
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aircraft slowed down to 40 kts, where he then handed over controls to the PIC. The PIC taxied to parking bay
and shut down the engines in preparation for refuelling.

According to the crew, after refuelling was completed ttfeepassengers boardéuk aircraftfor the flight to
Kikori Airstrip.

1.18.2 Kerema Airport

According to theAeronautical InformatiorPublication PapuaNew Guinea(AIP PNG)the Kerema Airport is

a small aerodrome offering limited services and infrastructure. The airport lacks cargo handling facilities and
fuel services, meaning nefuelling or storage capacities are availablesite. A basic passenger terminal is
present with sanitation facilities ftnavellers Rescue and firefighting capabilities are absent, with no equipment

or resources for aircraft recovery in case of emergencies. The apron, surfaced with bitumen and rated at PCN
14, supports limited aircraft operationdhile taxiways are narrower at 7.5 meters wide, unsealed, and rated at
PCN 12. Surface movement is assisted by runway markings, though navigation aids such as VOR/INS
checkpoints are not provided.

Aerodrome name: Kerema Airport ‘

Coordinates: Latitude: 0 7 ° 5 7 ’ Longitude: 1 4 5 ° 46’ 18. 7" E
Elevation: 8 ft

Dimension: Length: 944 m Width: 45 m
Airstrip type: Two-way landing and take off
Runway 14 - 140° Runway 32 - 320°

Surface Bitumen sealed
characteristic:
Slope: Level

Hours of operations: Day light

Table 3. Kerema Aerodrome information. (Source: Aeronautical Information Publication Papua New Guinea)

Meteorological services at Kerema Airport are supported by the Port Moresby Meteorological Watch Office
(MWO), offering 24hour weather monitoring and Terminal Aerodrome Forecast (TAF) preparation. However,
specific landing forecasts are not available. €idtations and briefings for weatheslated planning can be
accessed via telephone or NAIRSThese limitations highlight the airport's basic operational nature and
dependence on external support for advanced services and emergency response.

The AlIP PNGclassifies Kerema Airport as an uncertifisefodrome.

11 National Aeronautical Information Processing Sgstis an Australiammulti-function, computerized, aeronautical information system. It processes and stores meteorological and
NOTAM information as well as enables the provision of briefing products and services to pilots and the Australian Abotraffigplatform. SourceAir Services Australia

12 An "uncertified aerodromerefers to an aerodrome that does not hold a formal aerodrome certificate under PNG's aviation reRaittt@®s Aerodromes- Certification and
Operations.
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Jacksons International Airport

igure 16. Kerema Airport.

With the limitation of Kerema Airportas establisheth the AIP PNG the Operatorstores its own Jet Al fuel
drumsandrefuellingequipmentat the airport

According to theOperator'®DHC-6 Route Guidelated 1 December 201the Operatorattess that tie airport
infrastructure presents notable operational challengesstatedwithin the DHC-6 Route Guidethe small

parking area, unsealed and prone to bogging in heavy rain, demands careful ground handling. While navigation
aids such as NDB and DME have been decommissianéde O p erews thaymse sa DME Arrival plate
referencing AYKM for guidance. Safety risks include potential wind shear on Runway 14 during strorg south
easterly winds and unauthorized movements of pedestrians and animals on the airfield. Despite these constraints
there are no performance limitations for D¥éGircraft operating at Keremallowing the Operatorto conduct

its flights effectively while maintaining safety and operational standards.

11M1Useful or effective investigation t e

The investigation was conducted in accordance Wapua New Guinea Civil Aviation Act 2Q0énd the
Accident Invest iapptoved policiesCandnproaceduses, ana in saccordance wistaheards
and Recommended practices of AnnejoltBe Chicago Conventiam International Civil Aviation
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2 ANALYSIS

2.dener al

The analysis part of this report will discuss the relevant issues resulting ertbes incident
involving a DHC-6-300 Twin Otter aircraft registeredP2BBM that experienced runway
excursion after landingrhe investigatioidentified thathe aircraft experienced technicsgues
within the Propeller assemblyhen operated in the Beta and Reverse funclibainvestigation
also noted that thaircraft wascertified as airworthy prior to departure tbe flight

The analysis will therefore focus on the following issues, but not necessarily under separate
headings:

1 Flight Operations

1 Aerodromes

1 Aircraft Systems and Maintenance

22F1 i @Qperati ons

Theflight operations analysi®cused on the crew actiotfroughout thenormal operation afhe
flight as well aghecrew actionsand inactionsluringthe handling of theabnormaity experienced
on touchdownat Kikori. Although the investigation dil not identify any issues or abnormal
operation throghout the flightup to the landing at Kikéyit was howevernoted thatthe Beta
asymmetry was evident on the previous sector when the aircraft labhd@mema.lt was an
uneventful flight fromthe departure from Kerema up to the approach into Kikdrere the crew
executed a GPS approach for landing.

Following the GPS approach into Kikori, the aircraft established on a 4 NM final, and after
becoming visual at about 700 feet, thew fully configured the aircraft for landing. As per normal
operating procedures, both propeller levers were advanced to full fine in preparation for landing,
or a goearound if required. The aircraft was appropriately configured for landing, and a stable
approach was flown all the way to touchdown.

Given the airstrip characteristics in Kikori, Beta was applied upon touchdown to help slow the
aircraft. The system initially operated normally however, the aircraft began to yaw, and track left
of centre. This was a result of beta asymmetry where orcafiph, the Left beta system was more
effective compared to the right beta system, inducing a condition of asymmetric drag. As a counter
to the abnormality, power lever adjustments were made together with rudder pedal input to correct
t he ai r cng.allietinvestigation foankl that due to an overcorrection, coupled with a delay
in the beta response, the aircraft veered right of centre where it experienced a partial runway
excursion as a result of the over steering, together with the thrust asynmomsitg. investigations

found that the aircraft continued to track up the airstrip with its Right main wheel on the grass strip
edge for about 120 meters before tracking back onto the runway.

The investigation found that while the aircraft tracked on the right edge of the strip, control inputs
were being done to get the aircraft back onto the strip anddpeickcentre. This included rudder

pedal input as well as asymmetric power application to correct the aircrafts tracking. Tyre markings
showed that the aircraft made a positive turn back onto the strip just before the taxiway, however,
due to the control inpubeing maintained, shortly after tracking back onto the strip, the aircraft
continue left of the strip resulting in a runway excursion where it came to rest in the drainage ditch
that runs along the western edge of the strip edge.

Wreckage assessment showed that by the time the aircraft impacted the drainage ditch, it was at a
much slower groundspeed. Therefore, the airframe sustained minimal impact damage, particularly
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on the composite nose cone. The investigation concluded that the aircraft got back onto the strip
from the right edge and overshot onto the left edge of the strip where it experienced the runway
excursion. This was a direct result of crew input to cothecaircrafts tracking from the right edge.

Onsite investigation observed certain environmental factors that may have contributed to the lack
of ground controllability of the aircraft at the time of the serious incident. Onsite inspection of the
airstrip found that a lack of maintenance of the agsesulted in degraded conditions in areas such

as vegetation control, drainage for standing water management and overall strip surface
maintenance and leveling. The physical characteristics of the airstrip at the time of the occurrence
suggests that windt rains, the strip surface would stay damp, to wet for a longer period due to the
standing water, and this in turn would result in degraded traction on aircraft wheels during
operation. The onsite investigation also concluded that at the time of ihésdacident, the strip
surface was damp with standing water in certain areas due to rainfall on the preceding day. It is
therefore the view of the AIC that following the beta asymmetry, these environmental factors also
had a negative impact to the creat®mpt in recovering and maintaining directional control on the
landing roll. The investigation noted that despite the crew's input to correct the aircrafts tracking
from the right of the strip, it is highly likely that factors such as a damp and narnpwsface

may have made it challenging for the crew to recover from the loss of directional control that
resulted from the beta asymmetry.

Additionally, it is the view of the AIC that when the aircraft eventually tracked back onto the strip
from the right, the low groundspeed meant that the nosewheel now had more traction, and that,
coupled with the left rudder pedal input, as well as thesp@asymmetry application, all contributed

to the aircraft overshooting centre and continue tracking further to the left where it experienced the
runway excursion and impact with the runway edge drain.

It was noted during the investigation that Beta asymmetry was also evident on the previous sector
when the aircraft landed in Kerema, as well as on landing in Port Moresby, when the aircraft was
ferried back to base. However, due to a sealed runway suafat@ much wider runway width in
Kerema and Port Moresby, the crew were able to correct accordingly and maintain directional
control on the landing roll. The investigation established that following the Beta asymmetry
condition experienced on the landiilg Kerema, a decision was made to continue with the
subsequent flight to Kikori, following a brief discussion on the abnormality. It was however noted
during the investigation that there was a lack of assertiveness in planning for counter measures in
the case that a similar underlying Beta asymmetry condition was to be expected in Kikori.

. Bi rc83pdsiscanMai ntenance

The Investigation established that the Runway excursion on landing in Kikori was a result of ground
controllability issues experienced by the crew when reacting to a Beta Asymmetry condition that
was noticed when beta was applied to slow the aircraftwollp touchdown. On the crew's
application of beta, the aircraft was subject to a left yaw, which was countered by control inputs by
the crew to maintain runway tracking, however, the adverse effects of their corrective actions
resulted in the serious in@dt. It was later established, during the course of the investigation, that
the aircraft had a latent underlying condition where, at times when certain conditions permitted, a
situation of thrust or drag asymmetry would occur. The investigation notethihditst became
evident more than a week and half prior to the serious incident, when pilot control inputs were
necessary to counter asymmetric conditions. The investigation determined that the asymmetric
conditions were evident when operating at HighvRRnd in all situations, the Left engine and
propeller would lead the Right engine and propeller. When analysing engine and propeller
operating parameters, the investigation concluded that both the Left and Right engines were
operating normally, showingptimum performance. However, Propeller data, showed distinctive
differences between the Left and Right propeller parameters in different phases of flight, with
increased differences observed during High RPM operation as well as on Beta application.
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The investigation found that almost three weeks prior to the serious incident, the Operator had
conducted a 250our scheduled maintenance chesler a period ofl0 days, where a propeller
assembly change on the right engine was included. Apart from the propeller removal and
installation on the rig, an overhaul of the Propeller Overspeed Governor, as well afttimg) ref

the Beta Arm, a new slide actuator arelv Carbon Blocks on the Beta control system, were also
carried out, with all duplicate inspians recorded as satisfactory. The overhaul and replacement

of worn parts was in response to findings during the inspections where engineers found worn Beta
Slide actuator carbon blocks with excessive play on the slide actuator. The investigatiomedtablis
that, in order to gain access to facilitate the removal of the previous propeller, tHearightower

lever control beta arm forward end had to be disconnected. It was also established that multiple
work had been carried out within the right propeltsnd beta components, which involved
disconnecting multiple links. Thénvestigation, however, found from maintenance records
reviewed that suggest that no rigging was done and only record of one assessment ground run was
conducted although multiple work was done on the right propeller system. It was however, also
noted that, a successitsessment flight was conducted 4 days after the scheduled maintenance,
and the installation of the replacement propeller assembly, from which the aircraft was then signe
off and released to servioghere it continued to operate multiple fights that day.

The aircraft continued to operate additional scheduled flights, including a total of three flights to
Kikori without any reported issues relating to the propeller system. However, 4 days after the
aircraft was released to service, an entry was made iitbeaft's technical log regarding a
propeller synchronisation issue experienced by the flight crew. This entry was classified by the
flight crew as a Nowirworthy Defect (NAD), which means that there is no MEL reference for
such a defect, however,therir s t i gati on identified that the oper:
showed that there is a requirement for NADs to be assessed within three days, not including
the day the defect is noted, and a determination is to be made, to rectify if it affactgtzimess,

or to defer otherwise. The investigation found no records of an assessment or determination carried
out. Additionally, it is the view of the AIC that there was an opportunity for the maintenance
personnel to identify underlying conditions wittthe propeller systentHowever the NAD entry

was not attended to within the prescribed 3 days period.

From the pilot's technical log entry, the investigation established that on application of full fine on
the propellers for takeff, the propeller levers had to be placed offset, with the left propeller lever
leading the right propeller lever by about thn(half a knob), to synchronise the propellers. The
technical log entry also showed a request by the flight crew, for engineers to carryrigging

on the propeller system to eliminate the propeller synchronisation issue. The investigation did not
identify anything further in the technical log entry to suggest that there was a propeller governing
issue, and therefore, it is the view of the AIC that the propeller lever split by almost half a knob at
high RPM, may likelybe associated to a rigging issue.

As per the aircraft design, the propeller levers are encased in the throttle quadrant that is mounted
in the flight compartment overhead console. Propeller levers are linked to the Propeller Governor
on the engine via a series of steel cables intercorthduteugh a pulley system. When operating

at high RPM, with the propeller levers at full fine, the blade angles into beta are controlled by the
Power levers. A split on the propeller levers would induce thrust imbalance issues when the power
levers are adanced for takeff, and there may be a tendency to balance using thrust asymmetry
by splitting the power levers. For approach and landing, controllability issues will arise when
propellers are full fine but out of sync, and the power levers are retarBeghbidle, Ground idle

and then with the transition into beta and reverse. Technical logs showed that following the flight
crew's entry regarding the propeller synchronisation issue, no propeller rigging was done and the
aircraft continued operation fartotal of 11 days, up to the day of the serious incident in Kikori.

Theinvestigation noted the observations recorded during the engine ground runs prior to the ferry
flight as well as, observations during the ferry flight back to Port Moresby (Bdes) notably on
departurefrom Kikori Airstrip however, just after the aircraft got airborne, an uncommanded
increase was observed with the right propeller RPM exceeding 96% (Red line) and continued
increasing through to the white line where it maintained governing at 100 %. The Overspeed
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condition was rectified by retarding the right propeller lever, reducing the right propeller RPM to
96% and the aircraft maintained symmetrical RPM in the climb with the left propeller lever leading
the right propeller lever with a split of up to 2 incltegmart. This was maintained throughout the
climb, and in the cruise with cruise power set, the crew observed a propeller lever split of about 1
inch.

The investigation confirmed that the asymmetric condition was maintained throughout the ferry
flight up to the landing in Port Moresby (Jacksons), where a left yaw was again experienced on beta
application straight through to reverse after touchdown. Suieset engine ground runs conducted

post occurrence at the operator's base in Port Moresby, showed that the right propeller was unable
to maintain reverse thrust up to 50 PSI. The propeller was eventually sent tegathyrdropeller
maintenance facilitywvhere a component strip down was conducted for inspection. The findings
from the strip down include a clunking sound, which was found to be from worn inner and outer
feathering compression springs. Both springs were replaced, together with associatecisdre

cups, and the propeller was returned to the operator, where it was installed on to a different aircraft.
That aircrafthad been operating without any reported propeller issues since the repair. The
investigation carried out further analysis on tlhemponent design, and the effects of worn
feathering compression springs on the propeller's performance in full fine settings and on beta
application. It was noted during the investigation that the feathering spring assembly is always
applying pressure omé piston and would only change propeller blade angles from fine to course.

It was concluded that a faulty feathering spring would only affect the propeller's ability to feather.

Further review of post occurrence maintenance records showed no findings relating to a beta system
control malfunction, nor were there any recorded findings to indicate a malfunction in the propeller
governor system. Additionally, the investigation did rd®ntify any findings to indicate a fuel
control unit, or propeller oil supply malfunction. It was however noted on review of the operators
post occurrence maintenance records that, as part of fault finding, apart from the propeller
feathering spring reptements, a much more detailed rigging exercise was undertaken on the
engine and propeller controls and links. As part of the post occurrence rigging exercise, a new
propeller was installed with the associated ground runs conducted and recorded ampatesfisic

the aircraft was signed off and returned to service. It is therefore the view of the AIC that the
persisting asymmetric condition may have been the result of insufficient rigging and ground runs
following multiple maintenance work carried out e propeller system during the aircraft's 250
hourly maintenance check which was completed 19 days prior to the occurrence. The AIC believes
that certain underlying conditions may have been identifiedntadtenance personredidressed

the Flight crew'sechnical log entry regarding propeller synchronising issues on the 28 of May.
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3 CONCLUSIONS

31 Findings
3.1.1 Aircraft

a) Theaircraft was certified, equipped and maintained in accordance with existing regulations and
approved procedures.

b) The aircraft had a valid Certificate of Airworthinesx Certificate oRegistration antiad been
maintained in compliance with tliegulations.

c) The aircraft was airworthy when dispatched for the flight.
d) The mass and the centre of gravity of the aircraft were within the prescribed limits.

e) The maintenance records indicated th@tdays prior to the serious incidemtreplacement
propdler assembly was installazh theright-handengineof the aircraft.

f)  The maintenance records indicated thataysafter the replacement propeller assembly was
installedan assessment flight wasnductedand was found to be satisfactomheaircraft was
released to serviaan the same day

g) The maintenance records indted that 4 days after the assessment ftighdils ofa defect
enteredn the Tetinical Logbookby a Pilot The defectvasthatboth propeller leveraierenot
in sync ontakeoff, with theleft propeller lever leading theght propeller lever

h) The aircraft experienced technical issues within the Propeller assemblyoptetingin the
Beta and Reverse functiom landing at Kerema Airpohioweverthecrew were able to recover
from Beta Aymmetry,

i) The aircraft experienced technical issues within the Propeller assembly when operated in the
Beta andReverse function on landing at Kikori Atripwhich led toa loss ddirectional ontrol
andsubsequently a runway excursion.

i)  The aircraft was structurally intact prior to impact

k) All control surfaces were accounted for and all damage to the aircraft was attributable to the
impact forces.

I) The aircraftsustained damage to its nose datmactureonimpact

3.1.2 Crew/Pilot
a) The flightcrewwas licensed and qualified for the flight in accordance with existigglations.

b) The flight crew was properly licensed, medically fit and adequately rested to operate the
flight.

c) The flightcrewwerein compliance with the flight and duty time regulations

d Thecrew s actions and statements indicated that hi
systems was adequate.

e) The PIC had conducted a flight to Kikori the day beforesrgous incident flight on another
DHC-6-300 aircraftand dd not encounter anlgeta asymmetry issues.

f)  ThePIC had not operatde2BBM since the installationf the replacement propeller assembly
until theserious incident flight.
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3.1.3 Flight Operations
a) The flight wasconducted in accordance with the procedures in the company Operations Manual.
b) The flight crew carried out normal radio communications with the relevant ATC units.
c) There was evidence of a tailwind compoingresent at théme of landing.

d) After touchdown andhnitial landing roll the PIC applied Betéby retardingboth power levers
aft of the IDLE settingto slow the aircraftlown FollowingBetaapplicationtheaircraftyawed
to the left thePIC thenadvanced the Left powésverback to IDLE tocounter the yaveft as
well as right rudder input

e) The right power lever weasill in the Beta rangduring the correctivaction to counter thieft
yaw.

f)  The right propellewentinto Betacausing the aircraft teeer further right otentrelineand
which resulted in the aircriafnain right wheels contacting theass surface of the runway edges
that werewet with standing water following the rain experien@stlier that morningand
throughout the past week.

g) The PICadvanced the right power levieack to IDLE setting to counter thigiht drift as well
asleft rudder inputhowever the aircraftontinued veering right.

h) The aircraft was maneuveredback towards the lefonto centerline however, theaircraft
continuedhe left trajectory path

i) The PICapplied Beta for the second tinte slow the aircraft down furtheas well as right
rudder inputo turn the aircraft towards the right however the rudder input was ineffective

i)  The aircraftcontinued left past the runway aad to thewet grasssurfaceof the runwaystrip
edges When the nose wheehade contact with thevet grassy surface thHelC applied full
reverse and brakes @ furtherattempt toslow the aicraft and bring to a stop however, the
aircraftdid not stop and rolled into thrainage ditclon the edge of thevet grass surfac@he
aircraft impated the drainage ditch embankment and came to rest.

3.1.4 Air Traffic Services and Airport Facilities
a) ATC provided prompt and effective assistance to the flight crew.

b) Kikori operates as an uncontrolled, dayligimly aerodrome within Class F airspaserviced
by a Flight Service Station (FSS) providing traffic advisories. The airstrip features a 705 m
runway with steel matting, sloping 0.3% down toward the northwest, and is restricted to
“Captain only®offdandings and take

c) There are no available engineering facilitrefuelingstations, or ground handling services, and
the parking area is limited and prone to bogging during heavy rains. Operational cautions are
advised at Kikori due to several restrictions: unauthorized pedestrian and animal movement is
common on and around thenway, requiring vigilance during operations.

d) Due to its rural location, Kikori lacks advanced navigation aids; there are no DME or NDB,
though a GNSS approach is available, and operations rely on GPS for distance and azimuth

guidance. The Operator’s requir egroendtaxings peci fy
risks, mandating mandatory strip reporting, with takis preferred on RWY 12 and landings
on RWY 30.

e) Vehicles and people commute within and through the airstrip perimeters due to a lack of
perimeter fencing. A public vehicle road also crosses the airstrip midway, with another before
the Northern end of the airstrip.
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f)  There is one parking bay on the Northern part of the airstrip approximately three quarters of the
total length towards RWY 12.

g) The parking bay infringes on the main public road that passes parallel to the airstrip.

h) The airstrip had appropriate visual aids available to flight crew. However, the primary windsock
at the airstrip was located at an area that was obstructed by the surrounding environment and
did not give a true indication of the prevailing winds at theetohthe accident.

i) The airstrip had two windsocks. One windsock was situated near the parking bay at the
northwestern section of the airstrip. On observation, this windsekworn, torn and
unserviceable. The other windsock situated tleaendof RWY 30, serviceable

3.1.5 Flight Recorders
a) The aircraft waditted with an L3 FA5000Flight Recorder

3.1.6 Medical

a) There was no evidence that the pilot suffered any sudden iliness or incapacity which might have
affected his ability to control the aircraft.

3.1.7 Survivability

a) The accident was survivable.

b) There were no reported injuries.

3.1.8 Safety Oversight

a) TheCi vil Aviati ons aSfaefteyt yo vAeurt shioghitt yofs t he operato
operationsvasadequate.

3.Qauses [Contributing factors

The investigation identified factors that cohtried to the runway excursion at Kikori Airstripilot
actions and inactions interacted with the-exrésting conditionglatent)in the system which breached
all defences resulting in the runway excursion.

1 The investigation also noted that 4 days after the aircraft was released to service following the
installation of aright-handpropeller assembly on FBBM andl11 daysprior to the serious
incident Four (4) days after the aircraft was released to service, an entry was made in the
aircraft's technical log regarding a propekgnchronizationssue experienced by the flight
crew.The crew had suggestednigging. This entry was classified by the flight crew as a Non
Airworthy Defect (NAD) However, the defect was not assessed within 3,de/per the
Oper at or ’nee Chtrol Manualeguirementby maintenance personnel responsible
determindf thedefectwas tobe rectified odeferred.

1 Beta asymmetric condition of the aircraft on landiafjer touchdown and initial landing roll,
the PIC applied Beta by retarding both power levers aft of the IDLE sedtiispwthe aircraft
down. Followingthe Beta application, the aircraft yawed to the left, the PIC then advanced the
Left power lever back to IDLE to counter the yaw I€iercorrection(pilot technique)of the
left yaw coupled with a delay in the Beta response caused the aircraft to veer rightef cent
However, due to control inputéudder pedal input and asymmetric power application)
maintained by the crew, the aircraft after tracking back onto the strip, continued left of the strip.
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1 Full reverse thrust and braking were ineffective in preventing the impact due to ground
controllability issueglue to @vironmental conditions (strip surface damp with standing water
and physical characteristics of the strip)

3.3 Other factors

Not applicable
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4 RECOMMENDATIONS
4 Recommendation 2ndRmRBR 200G opicair Lir

Recommendation

The PNG Accident Investigation Commission (AIC) recommends thaOtierator, Tropicair Limited
ensures that:

a. Awareness is made during initial training, on the latent condition of Beta
Asymmetry on landing, or aborted tak#fs, to ensure that crew are situationally
aware of the effects of Beta Asymmetry, and the appropriate handling technigues
and or procedures ttounter such a condition.

b. Incorporate guidance into Standard Operating Procedures, on the operation of Beta
on runway surfaces that may pose controllability issues. Procedures may cover
Runways that reduce safety margins, such as Narrow, Unpaved and Wet Unpaved
Runways.

Action requested

The AIC requests that Tropicair Limited note recommendation AR23/242001 and provide a response
to the AIC within 90 days of the issue date, but no later than 27 February 2025 and exglaiing with
evidencehow Tropicair Limited has addressed the safety deficiency identified in the safety recommendation.

42Recommendation n-RMb22A00AN Ct a®24Tr opi cair
Recommendation

The PNG Accident Investigation Commission (AIC) recommends that Tropicair Limited ensurdsethat
maintenance personnel are aware of procedures associated to addressing defects that are classified as Non
Airworthiness Defects (NAD), and that such defects are assessed, and maintenancaraci&esmined

by responsible maintenance personnel within the prescribed 3 days period a©Oper#te’s Maintenance

Control Manual.

Action requested

The AIC requests that Tropicair Limited note recommendation AR R#24-2001 and provide a response
to the AIC within 90 days of the issue date, but no later than 27 February 2025 and exgiading with
evidencehow Tropicair Limited has addressed the safety deficiency identified in the safety recommendation.
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5 APPENDICES

Appendikr dpi ca-b-8 0 ODHSEt andar dP rOgpceerdaut ri ensg

3.13.3 Use of Reverse

Reverse thrust, defined as power lever movement aft of the IDLE stop that results in an Ng
increase at negative blade angles is most effective at speeds greater than 60 KIAS.

If required, full reverse should be selected (and held only as long as necessary) immediately
after touch-down for maximum effectiveness with the objective being to use reverse thrust
as a primary force to decelerate the aircraft speed to less than 60 KIAS. On dry runways that
offer good braking action, reverse thrust is of little value once speeds decrease to less than

40 KIAS.
09 January, 2016
Page 3-30 Document Owner: Chief Pilot
L o2 *  oudee Commercialin Normal Procedures
ropIC335" Confidence
I CASA Accepted DHC-6-300 Standard Operating Procedures
In any case, Beta should be selected on all landings to slow the aircraft to taxi speed, thereby
minimising the use of brakes.
NOTE: There is a one minute time limit on the use of reverse and the T5 limits of 790° C
must be observed.

NOTE: Unless an emergency exists or the loss of brakes require its use, reverse thrust
should be restricted to speeds greater than 40 KIAS to avoid propeller damage
and possible FOD caused by ingestion.
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Description of Propeller Control
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DHC-6 SERIES 300

Controlling — General Data
General

The propeller is controlled by the propeller and engine power levers in conjunction with a constant speed governor,
overspeed governor, autofeather system (refer to 61-22-00, Propeller Autofeather System — General Data or
61-22-02, Propeller Autofeather System (Mod 6/1470) — General Data), and a beta range back-up system (refer to
61-24-00, Propeller Beta Range Back-up System — General Data). An overspeed governor test facility is provided
for testing the overspeed governor on the ground. At the customer's option, a propeller synchronizer system, an
unfeathering system, and a blade zero thrust stop system may be installed (when fitted, refer to 61-28-00, Propeller
Synchronizer System (Mod S.0.0. 6099) — General Data, Para 3.F, and 61-26-00, Blade Zero Thrust Stop System
(Mods S.0.0. 6022 and 6/1303) (Pre Mods 6/1659 and 6/1716) — General Data). A propeller tachometer indicating
system and a reset caution light are also provided (refer to 61-40-00, Propeller Indicating — General Data).

Description

The constant speed governor combines the functions of a normal constant speed unit (CSU), beta range control
valve, and fuel governor. As a CSU, it regulates power turbine speed by varying the pitch of the propeller to
match the load torque to engine torque in response to varying conditions of flight. The beta range control valve
controls the propeller blade angles in the beta range as selected by the engine power lever. The beta range is
that segment in the overall pitch range of the propeller, which is directly controllable by the power lever; it extends
from +17 degrees in the forward range to —15 degrees in the reverse range. During beta range operation, the
propeller is kept in the under speeding condition as a function of airspeed. The fuel governor reset lever, which is
linked to the power lever control operating the reversing lever, moves progressively to reset a lower maximum
power turbine speed, relevant to the selected speed, to limit the power output of the gas generator, by restricting
fuel flow to a value which prevents propeller speed exceeding a value 5% below selected propeller speed. The
fuel governor section of the constant speed governor also protects the engine against propeller overspeeding, in
the event of an overspeed governor failure during normal forward thrust operation, by reducing fuel flow.

The overspeed governor provides automatic control of a propeller overspeed condition by increasing the pitch of
the propeller blades to absorb engine power, thereby decreasing propeller speed. The overspeed test switch,
when operated on the ground, simulates an overspeed condition of the propeller by resetting the governor

to a lower value.

Propeller feathering is accomplished by selecting the propeller lever to FEATHER.

A propeller lever/power lever interlock mechanism is fitted, which prevents movement of the power levers below
IDLE, if both propeller levers are positioned at less than 91% propeller rpm. Individual operation of either
propeller lever above 91% rpm disengages the interlock, to permit the power levers to be moved below IDLE.

Operation
A. Propeller On-speed

In the on-speed condition, forces acting on the engine, propeller and propeller constant speed governor
are in balance. The pilot valve within the CSU section of the governor has closed off the cil ports to meter
only sufficient oil to the propeller servo piston, to maintain blade pitch.

B. Propeller Overspeed

In an overspeed condition, the governor mechanism causes the pilot valve to lift and uncover oil ports so
that oil acting on the propeller servo piston is allowed to return to the reduction gear sump. This results in
the propeller piston moving rearwards under the combined influence of the blade counterweights and
feather return springs, to turn the blades into a higher pitch. Increasing blade pitch decreases propeller
speed and consequently governor speed, so that the pilot valve moves to close off the oil ports when an
on-speed condition is reached. In the event of a propeller maximum overspeed condition occurring, the
propeller overspeed governor mechanism lifts the overspeed governor pilot valve, to allow propeller servo

61-20-00

Page 1
Jun. 29/12
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piston pressure oil to be dumped to the reduction gearbox, so that the blades can move to increase their
pitch and so reduce propeller speed.

C. Propeller Underspeed

In an underspeed condition, the constant speed governor mechanism lowers the pilot valve and uncovers
ports to allow pressure oil to be directed to the propeller servo piston, which moves forward and turns the
blades into a lower pitch, so allowing propeller speed to increase till the on-speed condition is reached.

D. Reverse Thrust Operation

During reverse thrust operation when the power lever is moved into the REVERSE range, the reversing lever
and consequently the beta control valve is moved rearwards. In this position the beta control valve allows
pressure oil to act on the propeller servo piston to turn the blades into reverse pitch. As the propeller piston
moves forward, the low stop collar also moves forward and operates the beta control valve to close off the oil
supply, so that when the propeller blades reach the pitch determined by power lever selection, the oil supply
to the servo piston is just sufficient to maintain a balance.

E. Propeller Feathering

When the propeller lever is selected to feather, the CSU pilot valve is lifted and oil pressure acting on the
propeller servo piston is relieved. This permits the combined effect of the blade counterweights and the
feather return springs, to turn the blades into the feathered position (a pitch of +87 degrees).

F.  Propeller Unfeathering

To unfeather a propeller, the propeller lever must be moved to full INCREASE to reset the constant speed
governor, which in effect moves the pilot valve to open the governor oil ports, so that when the engine is
started, pressure oil from the governor pump is directed to the propeller servo piston to turn the blades into
low pitch. As the propeller piston moves forward, the low stop collar also moves forward and operates the
beta control valve to close off the oil supply, so that when the blades reach the pitch determined by power
lever selection, the oil supply to the servo piston is sufficient to maintain a balance.

61-20-00

Page 2
Jun. 29/12
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