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AIR ACCIDENT INVESTIGATION BUREAU (AAIB)

MALAYSIA
REPORT NO.: S101/23
OPERATOR : MALAYSIAN FLYING ACADEMY
SDN BHD
AIRCRAFT TYPE : PIPER ARCHER Ill PA28-181
NATIONALITY : MALAYSIA
REGISTRATION : 9M-SKJ
PLACE OF OCCURRENCE : OPEN CONSTRUCTION AREA IN
JASIN, MALACCA
DATE AND TIME : 14 FEBRUARY 2023 AT 1100LT

The sole objective of the investigation is the prevention of accidents and incidents. In
accordance with Annex 13 to the Convention on International Civil Aviation, it is not

the purpose of this investigation to apportion blame or liability.

All times in this report are Local Time (LT) unless stated otherwise. LT is UTC +8

hours.
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INTRODUCTION

The Air Accident Investigation Bureau of Malaysia

The Air Accident Investigation Bureau (AAIB) is the air accidents and serious incidents
investigation authority in Malaysia and is responsible to the Minister of Transport. Its
mission is to promote aviation safety through the conduct of independent and objective

investigations into air accidents and serious incidents.

AAIB also conducts investigation into incidents when the occurrence shows evidence

to have safety issues concerned.

AAIB conducts all accident and serious incident investigations in accordance with
Annex 13 to the Chicago Convention and Civil Aviation Regulations of Malaysia 2016.

It is inappropriate that AAIB reports should be used to assign fault or blame or
determine liability, since neither the investigation nor the reporting process has been
undertaken for that purpose.

In accordance with ICAO Annex 13 paragraph 4.1, notification of the accident was
sent on 16 February 2023 to National Transportation Safety Board (NTSB) of the
United States as State of Manufacturer. A copy of the Preliminary Report was
subsequently submitted to NTSB, Civil Aviation Authority of Malaysia (CAAM) and the
Aircraft Operator on 15 March 2023.

Unless otherwise indicated, recommendations in this report are addressed to the
investigating or regulatory authorities of the State having responsibility for the matters
with which the recommendations are concerned. It is for those authorities to decide

what action is taken.
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SYNOPSIS

A Piper PA28-181 aircraft was on a plan training flight for a Student Pilot (SP)
callsign ACADEMY 09. The aircraft departed Malacca International Airport (MIA) at
1000 hours for training area R239A2 as per flight brief.

On completion of all training area exercises, a rejoin for overhead Practice
Force Landing (PFL) to MIA was requested. After passing the reporting point Chin
Chin at 2,000 feet, the aircraft experienced engine vibration and the engine RPM was
observed to have reduced from 2,300RPM to 1,700RPM. The engine did not response
to the throttle advancement by the pilot and the RPM reduce further to below

1,000RPM when the pilot performed the engine roughness checklist.

The pilot decided to secure the engine and make a force landing when the
aircraft descended below 1,000 feet with no power response after trouble shooting
checks. The aircraft landed in an open construction area in Jasin with no reported
damage on the aircraft and properties. Both the pilots safely evacuated from the

aircraft with no injuries.

A Mandatory Occurrence Report (MOR) was submitted by the Aircraft Operator
to Civil Aviation Authority of Malaysia (CAAM) and Air Accident Investigation Bureau,
Malaysia (AAIB) as notification of the incident.
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1.0 FACTUAL INFORMATION

1.1  History of the Flight

ACADEMY 09 was a day General Handling (GH) sortie to the training area for
the Student Pilot (SP). It was the second sortie of the day for this particular aircraft
(9M-SKJ) where a running change (without stopping the engine) was carried out after
the first sortie. The pilots did all the necessary checks (ground/power check) in which

there were no sign of abnormality during taxi and take-off to training area R239A2.

All plan GH exercises (stalling, steep turn, climbing turn stall, and PFL) were
carried out without any sign of abnormalities. The final exercise carried out in the
training area was a practiced force landing (PFL). In the PFL exercise, the throttle was
reduced to idle and the alternate air was switched to open until the aircraft had reached
a minimum altitude of 500ft. Thereafter, the alternate air was switched to the close
position and the throttle advanced to full power to commence a go around to climb to
2,000ft.

On completion of the training area exercises, a rejoin via PFL overhead was
requested and the ATC Controller cleared the aircraft to Chin Chin (reporting point).
Approximately 1 minute after passing Chin Chin, the aircraft experienced engine
vibrations and the engine RPM was observed to have reduced from 2,300RPM
(cruising power setting) to 1,700RPM. The Flight Instructor (FI) took over controls of
the aircraft and attempted to maintain the power setting by advancing the throttle while

simultaneously attempting to maintain the altitude.

The Fl asked the SP to carry out engine roughness checklist when the engine
power was not responding despite advancing the throttle. The first action in the
checklist was to switch the alternate air to the open position, however upon doing so,
the engine RPM drastically reduced to 1,000RPM and it progressively dropped further.
Even after the drop-in engine RPM, both the pilots continued with the remaining parts
of the checklist for engine roughness but there were still no changes to the engine
performance. Subsequently, both the pilots carried out the troubleshoot checks in an

attempted to regain power to the engine but there was no response.

2
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The SP asked the FI if the engine should be secured (EFATO checks) as the
aircraft was losing altitude and the engine was still not producing sufficient power. On
passing below 1,000ft, the SP secured the engine and the FI made a forced landing
at an open construction site which was clear of obstacle. Once the aircraft had fully

stopped, both the pilots evacuated the aircraft safely.

The aircraft was secured at site by the police. Air Accident Investigation Bureau
(AAIB) Investigation Team arrived at the incident site the next morning (15 February
2023) to conduct site investigation and evidence gathering. The aircraft was cleared
from the incident site at about 1600 hours the same day and placed in the aircraft
operator’s hangar. It was impounded for AAIB investigation. A police report was filed
by the Aircraft Operator’s Safety Manager at the Police Station in Jasin, Malacca on

the same day (Appendix A).

1.2 Injuries to Persons

Injuries Crew Passengers Others Total
Fatal Nil Nil Nil Nil
Serious Nil Nil Nil Nil
Minor/None 2 Nil Nil 2

Figure 1: Injuries to persons

1.3 Damage to Aircraft

Post-incident inspection revealed no damages to the aircraft. Both the aircraft

wings were disassembled at the incident site and the aircraft was transported back by

road to the aircraft operator’s hangar at Batu Berendam, Malacca.
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Figure 2: Aircraft condition at the hangar after salvage activities from the crash site

1.4 Other Damage

Nil.
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1.5 Personnel Information

1.5.1 Pilotin Command - Flight Instructor (FI)

Nationality Indonesian
Age 30
License Type CPL
License Expiry 30 Nov 2023
Medical Expiry 30 Nov 2023
Aircraft Rating Piper PA28
Instructor Rating Fl (2)
Flying Hours Total Hours 3,206

Total on Type 3,206

Figure 3: Personnel Information — Pilot in Command

1.5.2 Student Pilot (SP)

Nationality Malaysian

Age 21

License Type SPL for CPL

License Expiry 31/10/2023

Medical Expiry 31/10/2023

Aircraft Rating Piper PA28

Instructor Rating -

Flying Hours Total Hours 150.35
Total on Type 150.35

Figure 4: Personnel Information — Student Pilot

1.6 Aircraft Information

1.6.1 General

The Piper Archer Il PA-28-181 is a single-engine aircraft designed and
manufactured by Piper Aircraft, Inc. Florida, United States. The aircraft features
a low-wing design, fixed landing gear, fixed-pitch propeller and is powered by

a 180-horsepower Lycoming 10-360-B4A engine.
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Figure 5: Three view of the aircraft

1.6.2 Aircraft Data

The latest Certificate of Registration was renewed on 18 December 2020
and is valid till 17 December 2023 (Appendix B) while the Certificate of
Airworthiness was renewed on 30 December 2022 and is valid till 27 January
2024 (Appendix C).

Aircraft Type Piper PA28-181

Manufacturer Piper Aircraft Incorporation

Year of Manufacture 2019

Owner Malaysian Flying Academy
Sdn Bhd

Registration No. 9M-SKJ

Aircraft Serial No. 2881283

Certificate of Airworthiness Issue / Expiry date | 30 Dec 2022 / 27 Jan 2024

Certificate of Registration Issue / Expiry date | 18 Dec 2020 / 17 Dec 2023

Total Flight Hours 1,148.45

Figure 6: Aircraft Data
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1.6.3 Preventive Maintenance

The last schedule maintenance ie 50 hours Inspection (1,113.40 hours)
was carried out on 3 February 2023 (Appendix D). The maintenance activities
inspected for the period above found no defect related to fuel, engine or
propeller systems. The aircraft had flown 35.05 hours after the schedule
maintenance without reported defect. The next schedule maintenance is 100

hours Inspection due at 1,163.40 hours or 2 February 2024.
1.6.4 Corrective Maintenance
Inspection on the Aircraft Journey Log for a 6 months period from August

2022 to February 2023 revealed 2 defects only (Figure 7). All the defects were
rectified with no reported recurrence again.

NO DATE DEFECT
1 27 Aug 2022 | Left magneto drop.
2 03 Jan 2023 | Fuel flow reading gauge show zero in flight.

Figure 7: Corrective maintenance for a 6 months period

1.6.5 Aircraft Airworthiness

The aircraft was in an airworthy condition. There was no reported
abnormalities or malfunction by the pilot before and during the flight. The
aircraft had flown a total of 463.75 hrs from August 2022 to February 2023 with
only two reported defects. The breakdown monthly hours are as follows:

YEAR MONTH FLIGHT HOURS (HRS.MINS)
2022 AUGUST 54.50
SEPTEMBER 82.00
OCTOBER 70.30
NOVEMBER 79.40
DECEMBER 85.20
2023 JANUARY 57.30
FEBRUARY 35.05
TOTAL 463.75

Figure 8: Aircraft flight hours from August 2022 to February 2023
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1.7 Meteorological Information
The incident happened in day time. Actual weather was fine with few clouds at

2,000 feet. The visibility was reported as more than 10 kilometres and wind 080° at 04

knots.

1.8 Aids to Navigation

All navigation aids were operating normally.

1.9 Communications

All ATC communications frequencies were operating normally. The pilot
(ACADEMY 09) informed Malacca ATC tower that the aircraft had mechanical
problems and had to make a force landing but did not transmit any “MAYDAY"! or
“PAN"2 call.

A company aircraft (ACADEMY 16) had relayed message via ATC radio to
Malacca ATC tower informing that the aircraft had made a forced landing safely at a

factory area within training area R239A2.

1.10 Aerodrome Information

Airfield Malacca International Airport
Runway 03/21

Length 2,135m

Width 45m

ICAO Designator WMKM
IATA Designator MKZ
Elevation 40ft
Figure 9: Malacca International Airport Aerodrome Information

1 An international radio distress signal used by ships and aircraft.
2 Pan, short for “possible assistance needed,” is used to communicate an urgent, but not emergency,
situation over VHF radio, in the case of aviation, to air traffic control.

8
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Figure 10: Malacca International Airport Aerodrome Layout

1.11 Flight Recorders

Aircraft is not equipped with Flight Data Recorder (FDR) and Cockpit Voice
Recorder (CVR). It is equipped with a Garmin G1000 Integrated Avionics System as
a flight display which records basic flight and engine information.
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1.12 Wreckage and Impact Information
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Figure 11: Flight path and final position of aircraft
(Diagram not to scale)

Figure 12: Final position of aircraft at the open construction area in Jasin.
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1.13 Medical and Pathological Information

The Flight Instructor and Student Pilot underwent blood and urine test and

results were negative for substance abuse.
1.14 Fire
There was no pre or post impact fire.
1.15 Survival Aspects
Both the pilots safely evacuated from the aircraft with no injuries.
1.16 Tests and Research
1.16.1 Post-Incident Trouble Shooting Inspection
Post-incident Trouble Shooting Inspection® was completed on 04 March
2023 by the Aircraft Operator's Airworthiness Personnel. The Trouble
Shooting Inspection on the following engine systems did not revealed any

abnormalities (Appendix E):

a. Fuel system inspection including the fuel injector, fuel filter, fuel

lines and fuel engine driven pump were normal.
b. Ignition system inspection including magneto and ignition harness
were normal. One spark plugs at cylinder No. 2 had carbon deposit and

was cleaned. The remainder spark plugs were in normal condition.

C. No sign of oil and fuel leak on the engine.

3 Piper Archer Il PA28-181 Maintenance Manual Chapter 71, Section 71-00-00, Page 13 Chart 2,
Revision 3 August 2021.

11
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d. General condition of the engine externally was normal.

e. Cold engine compression checks performed on all cylinders was

satisfactory and within the limits. The results are as follows:

COLD ENGINE COMPRESSION CHECK
CYLINDER RESULTS (psi)
1 65/80
2 70/80
3 60/80
4 68/80

Figure 13: Cold Engine Compression Check Results

1.16.2 Recovery Plan Checklist

The engine was started up and engine run up checks were carried out
in accordance with the Recovery Plan Checklist on the 8 March 2023
(Appendix F) in the presence of AAIB Investigator In-Charge (1IC). During
the idle mixture check by leaning out the mixture lever, an increase of more
than 10RPM was observed. This indicates an excessive rich idle mixture. An
adjustment of one notch to the lean direction was carried out and a recheck
was carried out satisfactory. Other checks carried out in accordance to the

Recovery Plan Checklist was satisfactory.

1.16.3 Trouble Shooting Inspection and Engine Run-Up

A Trouble Shooting Inspection* and subsequently two more engine run-
ups checks were performed in the presence of AAIB IIC on the 8 March 2023.
The Trouble Shooting Inspection on all the engine systems and the two engine
run-ups did not revealed any abnormalities (Appendix G). The engine run-up

results are as per Engine Run-Up Record Sheet in Appendix H.

4 Piper Archer Ill PA28-181 Maintenance Manual Chapter 71, Section 71-00-00, Page 13 Chart 2,
Revision 3 August 2021.

12
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With reference to recommendation by the Engine OEM, Textron
Lycoming, the loss of power, increasing oil consumption, hard starting or other
evidence of unexplained abnormal operation is encountered, a compression
check of the cylinders is recommended. Hot engine compression checks
performed after the completion of engine run-up on all cylinders was
satisfactory and within the limits ®. The results are as follows:

HOT ENGINE COMPRESSION CHECK®
CYLINDER RESULTS (psi)
1 75/80 - satisfactory
2 78/80 - satisfactory
3 78/80 - satisfactory
4 78/80 - satisfactory

Figure 14: Hot Engine Compression Check Results

1.16.4 Fuel and Engine Oil Forensic Test

The aircraft fuel and engine oil were drain at incident site and
sent to laboratory for forensic test. The test results revealed no abnormalities
and complied to OEM specification (Appendix ).

1.16.5 Fuel Injection Servo (FIS) Inspection and Test by the Original
Equipment Manufacturer (OEM)

On completion of the Engine Run-Up and Trouble Shooting Inspection
by the aircraft operator’s airworthiness personnel, the investigation team did
not find any evidence of engine or related components malfunction that could

had possibly caused the incident.

5 Textron Lycoming Service Instruction No. 1191A — Cylinder Compression dated 28 September

1998.

6 Pressure reading for all cylinders is equal and above 70 psi, the engine is satisfactory.

Less than 65 psi indicates wear has occurred and subsequent compression checks should be made
at 100-hour intervals to determine rate and amount of wear.

Below 60 psi or if the wear rate increases rapidly, as indicated by appreciable decrease in cylinder
pressure, removal and overhaul of the cylinders should be considered.

13
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The final engine component to be inspected and tested is the Fuel
Injection Servo (FIS). The inspection and testing of this component were
beyond the capability of the aircraft operator’s airworthiness department. The
FIS was sent to Original Equipment Manufacturer (OEM), AVStar Fuel System,

United States for further inspection and test to verify its airworthiness condition.

The summary inspection report from Federal Aviation Administration
(FAA) of United States and AVStar was received on 03 June 2023 from NTSB
who assisted AAIB in its capacity as the Accredited Representative for this
incident. The summary inspection report states that the idle leaning adjustment
screw was beyond normal parameters and there was oil contamination in the
centre seal area. The FIS had passed the rest of the acceptance test
(Appendix J).

In response to the investigation team’s query whether the factors found
above would have adversely influenced the output of the FIS, the response
from the Engineering Manager of AVStar Fuel System was that the
contamination found within the servo venturi/regulator cannot conclusively be
the cause of the incident. An overly rich condition would had probably caused
the engine to lose RPM but without any data to substantiate the overly rich
condition it cannot be concluded that the servo or the contamination found
played a factor in this incident (Appendix K).

Reference to the Recovery Plan Checklist action (refer paragraph
1.16.2), an adjustment to the lean direction was made by the Aircraft
Operator's Airworthiness Personnel on the FIS to rectify the excessive idle
mixture condition. The adjustment was made before the removal of the FIS.

It was later sent to the OEM, AVStar Fuel System for inspection and test.

1.17 Organizational and Management Information

The Aircraft Operator is an Approved Training Organisation (ATO) by Civil
Aviation Authority of Malaysia (CAAM) for pilot training since 1983 and is situated at

Malacca International Airport, Malacca. It operates 2 types of aircraft ie 13 x single

14
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engine Piper PA28 and 4 x twin engine Piper PA44. The main flying course conducted
by the Aircraft Operator is the Commercial Pilot Licence (CPL) (A)/IR with Frozen Air
Transport Pilot Licence (ATPL).

The Maintenance Organisation which performed all aircraft maintenance
activities is from the Aircraft Operator (MFA). It is a CAAM Approved Maintenance
Organisation (approved number AMO/2017/25) and the approval is valid till 5 June
2024 (Appendix L).

The Aerodrome Operator for Malacca Airport is Malaysia Airports Sdn Bhd
(MASB). MASB is licenced by the Ministry of Transport Malaysia to operate, manage,
and maintain all airports in Malaysia except Kuala Lumpur International Airport (KLIA)

and Senai International Airport.

1.17.1 Aircraft Maintenance

There was no reported defect on the fuel, engine or ignition systems after
preventive maintenance during the latest 100 hours inspection completed on
12 January 2023 or during the latest 50 hours inspection completed on 03
February 2023. There was also no evidence of recurring defects after corrective

maintenance were carried out on the reported defects in Figure 7.

Evidence from the aircraft maintenance record history and documents
inspected did not reveal any abnormalities on maintenance performed on the
aircraft. Examination of the aircraft documentations and records shows that the
operations of the aircraft comply with the current CAAM airworthiness

requirements.
1.17.2 Pilot Experience
The FI holds a valid CPL rated on Piper PA28 issued by CAAM on 25

January 2023 and a FI (2) rating valid till 31 July 2025. The FI had accumulated
a total of 3,206 hrs on the PA28 aircratft.

15
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The SP holds a valid SPL issued by CAAM on 21 October 2022 and had
accumulated a total of 150.35 hrs on the PA28 aircraft.

1.17.3 Flight Authorisation, Crew Duty and Rest Time

The flight was properly authorised in accordance with MFA Training and
Procedure Manual (TPM)’. The FI flew the first sortie of the day with the first
SP for a duration of 2 hours. The accident sortie was a running change sortie
for the second SP. The duration of the sortie was approximately one hour
before the accident happened.

The crew duty time, rest time and flight time limitation for both the pilots
were in accordance with MFA TPM&. Both pilots had sufficient rest time. The FI
last flown was on 13 February 2023 after a 2 days weekend rest period (11 &
12 February 2023). The SP last flown was on 10 February 2023 after 3 days off
from flying duties. In accordance with the TPM, both pilots had more than 12

hrs rest time.

The total hours flown for the day by the FI including the accident sortie
was about 3 hours while it was the first sortie of the day for the SP (about one-
hour duration). In accordance to TPM?, both pilots did not exceed the Flight
Time Limitation of 4 hrs for General Flying and Monthly Limits of 80 hrs. The

monthly and total hours for the 6 months period for the FI are as follows:

YEAR MONTH HOURS
2022 AUGUST 28:30
SEPTEMBER 62:00
OCTOBER 45:15
NOVEMBER 44:30
DECEMBER 52:00
2023 JANUARY 62:00
FEBRUARY 33:30

Figure 15: FI's Monthly and Total Hours for the 6 Months Period

7 MFA TPM paragraph 7.1, Approval / Authorisation of Flights at MFA.
8 MFA TPM paragraph 7.4, Duty Periods, Rest Periods and Flight Time Limitation.
9 MFA TPM paragraph 7.4.23 Flight Time Limitation for FI (2).

16
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1.17.4 Forced Landing Procedure

It was observed that the FI was concentrating on flying the aircraft while
trying to complete two set of checks (Engine Roughness and Trouble Checks)
albeit with the help from the SP. The heavy workload and low altitude of the
aircraft (2,000ft descending) had contributed to the FI forgetting to transmit the
‘MAYDAY’ call which would had alerted Malacca ATC on the nature of
emergency and location of the forced landing area. Although the FI did inform
the Malacca ATC tower that the aircraft had encountered a mechanical
problem, it took another company aircraft to verify that the aircraft had safely
forced landed. It took approximately 30 to 45 minutes after the aircraft forced

landed for the police and other first responder to arrive at the incident site.

The FI had decided to secure the engine and make a forced landing at
an open construction site when the aircraft had descended below 1,000ft. In
accordance to the MFA SOP - Practice Forced Landing Procedure (Figure 16),
securing the engine to force land the aircraft should had been carried out just
before High Key (1,400ft to 1,700ft). This will give a reasonable time for the pilot
to fly and position the aircraft for a safe forced landing. Nevertheless, in this
accident, due to heavy workload, the FI delayed the decision to secure the
aircraft engine. Although the aircraft was low in altitude, the pilot was able to fly
and make a successful forced landing.

It was observed that the pilots secured the aircraft’'s engine using the
EFATO checks instead of the Power Off Landing checks. This contradicts with
the correct usage of checklist procedures as EFATO checks are used when an
engine fails after take-off while in this incident the aircraft was descending for a

forced landing ie Power Off Landing checks should had been used.

17
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10.10 PRACTICE FORCED LANDING (PFL) TASK#:10

OBJECTIVE: To develop proficiency in conducting an emergency approach and landing with no

power available.

STANDARDS: 1. Exhibits knowledge of the elements related to emergency approach and landing

procedures.
2. Establishes and maintains the recommended best glide airspeed, +5 knots, and
configuration during simulated emergencies (Engine Failure / Jammed Throttle).

Note: The PFL from overhead will commence on the non-traffic side of the landing area at a

minimum of 2000ft AGL heading in the planned landing direction. During the exercise, the PF
Is to cross the runway onto the normal downwind. This same procedure is also be used in the
training area. All holding overhead will be on the non-traffic side.

DESCRIPTION: 1. To simulate an engine failure, select carb heat ON, close the throttle, and apply

rudder to remove the yaw.

2. Pitch the instrument panel to the horizon to maintain altitude until 75KIAS, at
T5KIAS pitch the nose to the glide attitude to maintain 75KIAS and trim for ‘hands
off’

3. Select the landing area, initial aiming point, finals aiming point, low key and high

key and fly the pattern initially towards the high key area completing:

a) Trouble checks [If unable to fix the issue, continue the pattern],

b) Make the (simulated) emergency radio call (Mayday),

¢) Secure the enaine [as per the Emergency Checklist]

At the Hi-Key Area [1400°-1700°] turn downwind

On downwind complete BUMFISH as normal.

At the low key continue as per the glide approach.

o0 s

Figure 16: MFA SOP — Practice Forced Landing (PFL)

1.17.5Pilot Operating Handbook versus Standard Operating

Procedures

In accordance with the MFA SOP, Trouble Checks are to be carried out
when the aircraft is above 1,000ft AGL while EFATO Dirill are to be made when
the aircraft is below 1,000ft AGL during an engine failure or power loss in flight.
Both these checks are memory drills for the pilots. Although these checks are
stated in the MFA SOP*° (Figure 17 & 18), there is no mention of EFATO Dirill
and Trouble Checks in the Piper Archer 1l PA28-181 Pilot's Operating
Handbook (POH) which is the Manufacturer's Authority Publication when
operating the PA28 aircraft.

It was also observed that the full Emergency Checklist was not

incorporated in the MFA SOP!L. It has only one page with many other

10 Malaysian Flying Academy Standard Operating Procedures, Issue 3, Effective Date 03 January

2022.

11 Malaysian Flying Academy Standard Operating Procedures, Annex B — Emergency Checklist.
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Emergency Checks missing as compared with the full Emergency Checklist
stated in the Piper Archer Il PA28-181 POH.

15.2 ENGINE FAILURE AFTER TAKE-OFF (EFATO):

Immediate actions using the primary controls is to promptly pitch the nose to the glide attitude and choose a
suitable landing area and plan the approach. Thereafter the pilot is to continue with emergency drills so as to
minimize the risk of fire in the immediate aftermath of the landing.

Item 6: The main cabin door provides structural strength to the fuselage; however during a bad landing
the fuselage could bend and pinch the door preventing the door from opening. So the side latch is
disengaged.

Pilots are to remember that the EFATO drill and subsequent Trouble Checks are memory drills. Pilots are not
to waste precious time consulting the checklist of what to do.

Note: When turming OFF the fuel pump at 1000ft, check the fuel pressure gauge for normal pressure. If fuef
pressure is not stabifising (continues to decrease) this could indicate an engine fuel pump failure with
imminent engine failure. The eleciric fuel pump is to be switched ON again and the pilot is to RTB fo land.

15.3 TROUBLE CHECKS:

These checks are to find the source of why the engine failed. The most common reason is fuel starvation or
sometimes an unlocked primer. Completing these checks will determine the cause as either the pilots fault or
an engine fault. However, as the pilot is in training, these checks are mostly just touch checks.

Trouble checks are only to be made when the aircraft is more than 1000t AGL. Aircraft below 1000 AGL are
to continue with the EFATO drill.

Note: A sudden and total loss of power is very rare. An engine will give various signs of an impending failure.
Monitoring the engine Ts & Ps will give an indication of an impending failure.

Figure 17: MFA SOP - Expanded Emergency Procedures — PA28
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@ STANDARD OPERATING PROCEDURES

PSR pAZE ARCHER G1000 CHECKLIST) ANNEX B

EMERGEMNCY CHECKLIST

| PA2E  G1000 MFEA Emergency |
_—em Em e e e e e s e .
EFATC DRILL ENGINE ROUGHNESS
1 Fuel Selector .. __. OFF 1 | Alternate Air_._ . oM
2 Magnetos . OFF If Roughness continues for > 1 min
3 |Mixture ... - 1co 2 Miscbure __. ... Adjust
4 |Radio ... MAY DAY 3 Altermate Air. OFF
5 Batt FAR ... OFF 4 Fuel Pump ... ... .. OMN
8 | Side Door .. - UNLOCK 5 Fuel Selector _ - CHANGE
T |Hamness ... _._...__...._ SECURE L] Gauges _....__.. --. CTheck
T Magnetos .. .....ool.n L/ R Both
TROUELE CHECKS If operation is smooth on either one
1 Fuel - Selector ... CHAMNGE Confinue on fhat magneto & mixture RICH &
2 Fusl Pump .... . [s] ] Land a=z soon as FPassible
3 | Misture . RICH
4 | Alternate Air oM LOW FUEL PRESSURE
5 FEUTES cocciim i an Check 1 Fuel Pump ..........cocueua. oM
G | Throtle ... Partial Power 2 Fuel Selector . . CHANGE
W W ——————— e 3 Fuel Fump .........ccoooe... OFF
ALTERNATOR FAILURE
Master Warning & Triple Chime ELECTRICAL FIRE IN FLIGHT
1 I.F«.m L E= = Check 1 Emerg Batt
i Ammeter Shows ZEROC 2 Bait Master
2 |ALT OFF 3 ALT
3 |ALT Circ Breaker__. Reset 4 Wemts _..
4 PALT s oM If Fire Persists, Emergency Descent
If Power NOT Restored from ALT
1 IALT .......................... L OFF ENGINE FIRE IN FLIGHT
Electrics reducs. <30min Remaining 1 Fuel Selector OFF
2 |Mon Essen BUS ____ . PULL 2 Throttle CLOSE
2 Lighting BUS ___..__.._ FULL 3 Mizcture o
4 Radio Master ......... OFF 4 Fuel Pump OFF
Land as soon as Practical If Fire Fersists, Emergency Descent
TOTAL ELECTRICAL FAILURE FIRE ON START
1 IEmErg Bakt L. LL_. ARM 1 = e, D I, . CRANK
Check Stbhy Flit Instrums Operational 2 Mixture .. oo
2 IEIA'IT."ALT ................ OFF 3 Throttle ... ... FULL OPFEN
< 30 min of Electrical Power Remaining 4 Fuel Pump .. ... OFF
5 Selector ... Off
Wacate Aircraft
Issue o3
Effective Date 03 Jan 2022 .
Revision oo For Training Purposes Only B-5

Figure 18: MFA SOP — Emergency Checklist
1.18 Additional Information
1.18.1 Garmin G1000 Integrated Avionics System (IAS)
The aircraft is equipped with a Garmin G1000 Integrated Avionics
System. It consists of a Primary Flight Display (PFD), Multi-Function Display
(MFD), Audio Panel, Air Data/Attitude and Heading Reference System

(ADAHRS), and the sensors and computers to process flight and engine

information for display to the pilot.
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The Multi-Function Display (MFD) is located in the centre of the
instrument panel. The primary functions of the MFD include the display of

engine parameters and aircraft system parameters.

The MFD also incorporates a dedicated Engine Indicating System (EIS)
page along the left side of the MFD window that displays engine parameters,

electrical system parameters, and fuel quantity as shown in Figure 19.

— GARMIN

m..“mmjmm m__m:mm‘ o !

10 ¢1274| um

W

Figure 19: Engine Indicating System Page on Multi-Function Display

1.18.2 Fuel System

The aircraft fuel system consists of 2 twenty-five-gallon (24 gallons
usable) fuel tanks located at the leading edge of each wing. Each tank contains
an indicator tab in the filler neck to determine fuel status. 17 gallons of usable
fuel is measured at the bottom of each indicator tab.

The minimum fuel grade is AVGAS 100 or 100LL. There is one float type
fuel sensor in each wing. The signal corresponding to the position of the floats
is sent to the Garmin Engine Airframe (GEA) interface unit where it is converted
into fuel quantity. The fuel quantity information is then sent to the MFD for
display.
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The fuel selector control contains three positions ie ‘OFF’, "L" (left tank),
and "R" (right tank). To turn the fuel off, rotate selector handle counter clockwise
to the ‘OFF’ position while depressing the button. Rotate the selector handle
clockwise to either "L" or "R" positions to permit fuel flow. The button will release

automatically preventing accidental selection of the fuel to the off position.

An auxiliary electric fuel pump is provided in case of failure of the engine
driven pump. The electric pump should be on for all take-offs and landings, and
when switching tanks. The fuel drain is provided at the lowest, inboard corner
of each wing tank. An engine fuel strainer is accessible through the exterior,
lower, left nose section. Each fuel drain and strainer should be opened and the
fuel checked for contamination prior to the first flight of the day or after each

refuelling.

1.18.3 Fuel Injector Servo (FIS)

The fuel injector servo incorporates an AVStar RSA-5AD1 type fuel
injector. The injector is based on the principle of differential pressure, which
balances air pressure against fuel pressure. The regulated fuel pressure
established by the servo valve when applied across a fuel control (jetting
system) makes the fuel flow proportional to airflow. Fuel pressure regulation by
the servo valve causes a minimal drop in fuel pressure throughout the metering
system. Metering pressure is maintained above most vapor forming conditions
while fuel inlet pressure is low enough to allow use of a diaphragm pump. The
servo system features also checks vapor lock and associated starting

problems.

The servo regulation meters fuel flow proportionally with airflow and
maintains the mixture as manually set for all engine speeds. The fuel flow

divider receives metered fuel and distributes fuel to each cylinder fuel nozzle.

The induction airbox assembly contains a valve that can open and allow
airflow into the engine in the event of blockage of the primary induction air

source. The air provided through the alternate air source is heated, which will
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also provide induction system icing protection. As this alternate air source is not
filtered, the primary air source should always be used for take-off. Control of
the alternate air valve is through a lever located to the right off the engine control

lever quadrant. The Fuel System Schematic — Fuel Injection Engine is as shown

in Figure 20.
FUEL NOZZLE
FUEL FLOW
TRANSDUCER
FUEL DISTRIBUTOR
e
MULTI FUNC TION FUEL INJECTOR
oigpLAY . e————— SERVO REGULATOR
: ATinrac
PRMARY TLGNT tirrfr
IIIII ANy MO G ity
ENGINE D FUEL PUMP
ELECTRIC FUEL PUMP
FILTER AND DRAIN
SUPPLY LINE
FIREWALL —-/
FUEL SELECTOR VALVE
LEFT TANK RIGHT TANK
DRAIN ORAIN

NTERFALE
1OEA 1)
[T
MULTI FUNCTION
DRAPLAY

Figure 20: Fuel System Schematic — Fuel Injection Engine
1.18.4 Engine Indicating System (EIS) Data

The EIS data was downloaded to observe the engine performance
during the incident flight. The summary data in Figure 21 was an extraction from
the EIS data recording when the engine RPM started to show reduction in RPM
till it was shut down by the pilot. All engine parameters data recording before

the engine RPM started to show reduction was observed to be normal.
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TIME ENGINE FUEL EGT EGT EGT EGT REMARKS
(from RPM FLOW 1 2 3 4
engine (gallons/ (°F) (°F) (°F) (°F)
start) Hour)
Recording shows all engine indications were normal before the events below.
02:58:34 2275 10.92 1247 || 1228 § 1316 j 1215 | Engine RPM starts
to reduce
02:58:37 2117 11.51 1220 || 1222 921 1194
02:59:23 2001 11.99 1181 || 1207 228 1170
02:59:43 1849 11.98 1196 || 1210 207 1182
02:59:49 1790 11.70 1204 || 1247 199 1217
02:59:52 1949 11.76 1201 || 1252 195 1232 | Engine RPM
continuously reduce
03:00:01 1071 9.31 474 453 178 523
03:00:10 1371 8.6 453 400 177 403
03:00:18 990 8.84 511 404 164 393
03:01:54 869 7.83 192 168 142 175 | Recording stops
(engine shutdown
and power off)

Figure 21: Extraction

The following discrepancies were observed:

a.

rom the EIS data record

setting) about 3 minutes before recording stops.

b.

ing

Engine RPM starts to reduce below 2300RPM (cruise power

Engine RPM momentarily fluctuating between 2000RPM and

1700RPM and also between 1300RPM and 1000RPM.

C.

No. 3 Exhaust Gas Temperature (EGT) reduces continuously

when engine RPM starts to reduce below 2300RPM while No. 1,2 and

4 EGT reading remains consistent throughout.

d.

Engine RPM indications.

24
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1.18.5 Visual Inspection on Cylinder No. 3

The FIS Inspection and Test carried out by the OEM did not reveal any
abnormalities that would had caused the incident. To rule out a possible
Cylinder No. 3 problem since the EGT shows a drastic reduction in flight, a
trouble shooting inspection was carried out by the aircraft operator's
airworthiness personnel by dismantling the Cylinder No. 3 to check for any

abnormalities.

All components of Cylinder No.3 were inspected and there were no

abnormalities found. The inspection report is as per (Appendix M).

1.18.6 Interview and Written Statements

The Investigation Team conducted separate interview sessions with the
Pilots and Duty Air Traffic Controllers. The interview sessions were all recorded
under the express knowledge of all the parties. All of the above personnel had

also submitted a written statement.

1.19. Useful or Effective Investigation Techniques

The aircraft is not equipped with a Flight Recorder. Nevertheless, the availability
of the engine data recording from the aircraft Garmin G1000 had provided the

investigation team with crucial data on the engine performance during the incident.

This investigation will rely on witness statements and system investigation to
analyse probable factors that had caused the reduction of engine RPM in flight.
Human factors issue with regards to pilot actions, adherence to aircraft flying and

maintenance procedures will also be looked into.
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2.0 Analysis

2.1 The Problem Statement

The aircraft experienced vibration with engine RPM reducing from about
2300RPM to about 1,700RPM despite the throttle being advance by the FI. It further
reduced to about 1,000RPM and when the alternate air was selected to open when
performing the engine roughness checklist. Troubleshoot checks were subsequently
carried out to regain engine power but the engine did not respond. The FI secure the

engine and forced landed the aircraft in an empty construction site.

2.2 Engine System Investigation Analysis

2.2.1 Engine Indicting System Data (Refer Paragraph 1.18.4)

EIS Data shows that the engine was operating normally for about 2 hours
and 59 minutes continuously from the start of the sortie. The data also shows
that the fuel flow remained relatively consistent with the RPM and EGTs until
time 02:59:23 when there was a 300RPM decrease from about 2300RPM to
2000RPM accompanied by a drastic decrease in the EGT Cylinder No. 3 (EGT
3) from 1,316°F to 228°F.

The RPM continued to further reduced with the engine RPM momentarily
fluctuating between 2000RPM and 1700RPM and also between 1300RPM and
1000RPM. The remaining cylinders’ EGT remained consistent with no
significant changes except for EGT 3 which continue to reduce progressively.
This indicates there was an inefficient combustion in cylinder No.3 which led to
an uneven output of power with other cylinders thus causing the engine to
vibrate and the RPM to fluctuate momentarily. The subsequent reduction in
power (engine RPM) is probably attributed to the drastic reduction in power
output in cylinder No.3. The occurrence above is consistent with the witness

statement given by both the pilots with regards to the history of flight.
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To trouble shoot the Problem Statement, the Investigation Team
together with the Aircraft Operator’s Airworthiness Team performed all relevant
inspection and checks to identify the cause as per paragraph 1.16. The check
results found that one spark plugs at cylinder No. 2 had carbon deposit which
possibly indicate a rich mixture. Nevertheless, it did not affect the combustion
in cylinder No.2 as the EGT 2 remain consistent throughout the engine

operations.

The drastic reduction of EGT No.3 which indicate an inefficient
combustion can be attributed to either a spark plug problem or an overly rich
mixture. Engine Run-Up check did not reveal any abnormalities to all cylinders
ie the spark plugs were all functioning normally. The idle mixture check carried
out found an excessive rich idle mixture. An adjustment was made to the lean

direction at the FIS and engine run-up found the idle mixture satisfactory.

2.2.2 Fuel Injection Servo (FIS) Inspection and Test (Refer
Paragraph 1.16)

The FIS was sent to the OEM, AVStar Fuel System, United States for
inspection and test. The inspection and test revealed that the idle leaning
adjustment screw was beyond normal parameters and there was oil
contamination in the centre seal area. The reason the idle leaning adjustment
screw was beyond the normal parameters was due to the adjustment made to
the lean direction during idle mixture adjustment carried by the aircraft
operator’s airworthiness personnel. The oil contamination found in the centre

seal area was not a contributing factor to the engine power reduction.

Based on the Fuel System Schematic at Figure 20, the FIS regulates
meter fuel flow proportionally with airflow and maintains the mixture for all
engine speeds. The fuel flow divider receives metered fuel and distributes fuel
to each cylinder fuel nozzle. Based on the EIS data recording (Figure 21), the

fuel flow remains consistent with the power output.
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There is a possibility that an excessive rich mixture condition could had
contributed to the engine power reduction. If it was due to excessive rich
mixture, all four cylinders will experience an inefficient cylinder combustion ie
an EGT reduction as metered fuel are distributed equally to each cylinder via a
flow divider. In this incident, only EGT Cylinder No.3 shows a reduction in EGT
whereas the EGT for the remaining cylinders remained normal.

In summary, the evidence observed on the EIS data recording on fuel
flow and EGT for all cylinders does not support an excessive rich mixture
condition. The EIS data shows that the fuel flow and EGT for all cylinders were

consistent with the engine RPM except for EGT Cylinder No. 3 only.

The leak check conducted by the OEM, AVStar Fuel System on FIS for
Injection Servo, Air Bleed Nozzles and Flow Divider pressure test were normal.
This indicates that the components were clear and non-obstructed. Therefore,
the cause of the drastic reduction of Cylinder No. 3 EGT in flight cannot be

conclusively determine.

In conclusion, there is no conclusive evidence to support the analysis
that a malfunction of FIS had caused the engine power reduction in this

incident.

2.2.3 Visual Inspection on Cylinder No. 3 (Refer paragraph 1.18.5)

To rule out a possible Cylinder No. 3 problem, a trouble shooting
inspection by dismantling the Cylinder No. 3 was carried out by the aircraft
operator’s airworthiness personnel to check for any abnormalities. No
abnormalities were found on the cylinder which would have caused an engine

power reduction in this incident.
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2.2.4 Fuel and Engine Oil Inspection and Forensic Test

The aircraft fuel and engine oil samples were also sent to the laboratory
for forensic test. Test result did not reveal any abnormalities and complied to

OEM specification.

There is no evidence to indicate fuel or engine oil contamination had

cause the engine power reduction in this incident.

2.3 Adherence to Aircraft Maintenance Procedures

The investigation team scrutinised all preventive (50 and 100 hours inspection)
and corrective maintenance for the year 2022 and 2023 especially for defects which
are engine related. There is no evidence to show that there are related or recurring

defects that would have probably caused this incident.

All maintenance inspections and rectifications were carried out according to
schedule and in accordance to the Piper Airplane Maintenance Manual®?. All
maintenance records were managed and kept properly. It was easily accessible by the
Investigation Team with the assistance from the aircraft operator’s airworthiness

department during the investigation process.

2.4  Adherence to Aircraft Flying Procedures

The FI carried out all the forced landing procedures as per MFA SOP and
Emergency Checklist. By completing the relevant checklist, the FI had missed the
‘MAYDAY’ call. It had also contributed to the FI's late decision to secured the aircraft

engine and make a force landing.

The Investigation Team observed that the practice of using EFATO checks by
the FI to secure the engine is a non-standard practice as this check is meant for after
take-off and not for landing. In accordance to the Piper Archer Ill PA28-181 POH, the

12 Piper Archer 1ll PA28-181 Airplane Maintenance Manual dated 30 July 2021.
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Power Off Landing checks should had been used. This non-standard practiced had
made the Power Off Landing checks redundant and will also lead to confusion as to
which checks to be used when securing the aircraft engine in the event of an

emergency in flight.

The missing of the ‘MAYDAY’ call and the non-standard practice of checks by
the FI was not the cause or contributing factor of this incident. It was highlighted to
ensure the adherence of proper flying and correct checklist procedures are taught and
practiced by all pilots when operating the aircraft in accordance with the Piper Archer
Il PA28-181 POH.

With limited height, time and unable to determine the cause of the emergency
despite completing the relevant checklist, based on the principle of Local Rationality*3,
the Investigation Team would like to commend the FI for his excellent flying skill and
captaincy, thus making a successful force landing with no injuries to the crew and no

damage to the aircraft and surrounding properties.

2.5 Discrepancies between MFA SOP and Piper Archer Ill PA28-181
POH

There were two checks ie EFATO and Trouble Checks which are NOT stated
in the Piper Archer Il PA28-181 POH but was incorporated in the MFA SOP and used
by all Piper Archer 1l PA28-181 pilots. The Piper Archer Ill PA28-181 POH is the
authority publication issued by the aircraft manufacturer, Piper Aircraft Inc to all aircraft
operators for the safe operations of the aircraft. Any amendment by the aircraft
operator to any of the checks in the Piper Archer 11l PA28-181 POH must be approved
by the aircraft manufacturer before it can be officially used to operate the aircraft.
There is no evidence of any approval given by Piper Aircraft Inc. for these two checks

ie EFATO and Trouble Checks to be used by the aircraft operator although it has been

13 The decision to act in a certain way makes perfect sense to the individual in the local context given
the information that he has in the moment. The local rationality principle says that people do what
makes sense given the situation, operational pressures and organizational norms in which they find
themselves.
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incorporated in the MFA SOP under Emergency Checklist and approved for used by
CAAM™4,

After analysing the content of the Trouble Checks (SOP) versus Engine Power
Loss in Flight Checks (POH) and EFATO (SOP) versus Power Off Landing (POH), it
was observed that there is similarity in the content of the respective checks. The
duplication of checks above causes redundancy and creates confusion to pilots as to

which check to use during an emergency.

The aircraft operator is recommended to review the use of EFATO and Trouble
Checks to ensure the checks comply with the Piper Archer 1l PA28-181 POH. Any
new checks to be used should be approved by the aircraft manufacturer, Piper Aircraft

Inc. before it is incorporated into the MFA SOP for the safe operations of the aircraft.

3.0 Conclusion

From the problem statement in paragraph 2.1, the Investigation Team carried
out a detailed test and research on the engine systems as per paragraph 1.16. From
the engine system investigation analysis in paragraph 2.2, initial symptom of engine
vibration and fluctuation of RPM is most probably caused by an inefficient combustion
in Cylinder No.3 as the EIS data shows an initial reduction in EGT in this cylinder.
Subsequently, as the RPM reduced further, the EGT started to reduce rapidly which

most probably caused the engine to lose power.

Based on extraction from the EIS data recording, the fuel flow remains
consistent with the power output. If there is an excessive rich mixture condition, all four
cylinders will experience an inefficient cylinder combustion ie an EGT reduction as
metered fuel are distributed equally to each cylinder via a flow divider. In this incident,
only EGT Cylinder No.3 shows a reduction in EGT whereas the EGT for the remaining
cylinders remained normal. The evidence shown on the EIS data recording on fuel

flow and EGT also does not support an excessive rich mixture condition.

14 Malaysian Flying Academy Standard Operating Procedures, Annex B — Emergency Checklist.
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Leak check conducted by the OEM, AVStar Fuel System on FIS for Injection
Servo, Air Bleed Nozzles and Flow Divider pressure test were normal. This indicates
that the components were clear and non-obstructed. The test shows that the FIS is

fully functional and did not cause the incident.

Visual inspection by dismantling the Cylinder No. 3 to trouble shoot the problem
of drastic reduction in EGT also did not revealed any abnormalities. The inspection
shows that the Cylinder No. 3 is fully functional and did not cause the incident.

In conclusion, the Investigation Team could not conclusively identify the cause
to this unfortunate incident despite a comprehensive trouble shooting inspection and
test.

The Investigation Team would like to record its appreciation to the Aircraft
Operator’s Airworthiness Department personnel for the excellent cooperation given in
the course of the investigation by carrying out all the relevant trouble shooting
inspections, tests and engine run-up in an effort to find the cause to this incident.

The Investigation Team would also like to commend the FI's good flying skill
and captaincy with the assistance from the SP in executing a prefect forced landing at
an open construction site with no injuries to any person or damage to any properties.

3.1 Findings

3.1.1 Both Pilots were properly licensed to fly the training flight.
3.1.2 The aircraft was properly maintained and airworthy for the flight.

3.1.3 The incident happened in day time. Weather was fine.

3.1.4 Both Pilots crew duty and rest time were in accordance with the

MFA Training Procedure Manual.
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3.1.5 Both Pilots were medically fit to fly and there was no evidence of
substance abuse.

3.1.6 There were no reported abnormalities on the aircraft by the Pilots

during the training flight.

3.1.7 The Pilots did not transmit any “MAYDAY” or “PAN” call but only
reported to the ATC Tower that the aircraft had mechanical problems.

3.1.8 EFATO checks were used by the pilots instead of the approved
Power Off Landing checks as stated in the Piper Archer Ill PA28-181
POH to secure the aircraft engine during the forced landing.

3.1.9 Two checks ie EFATO and Trouble Checks which are NOT stated
in the Piper Archer Ill PA28-181 POH but was incorporated in the MFA
SOP and used by all Piper Archer Ill PA28-181 pilots.

Causes/Contributing Factors

Based on Trouble Shooting Inspection, Cylinder Compression Check

and Engine Run-Up carried out, the engine parameters did not show any

abnormalities. There was no sign of engine vibration, power reduction or any

EGT reduction similar to the symptoms observed in this incident during the

Engine Run-Up checks. Visual Inspection on Cylinder No. 3 also did not reveal

any abnormalities. The Investigation Team could not conclusively identify the

cause to the power loss for this incident.

Human factors issues analysed was also not a contributing factor to this

incident.
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Safety Recommendations

4.1 The Aircraft Operator is to carry out the following safety recommendations:

4.1.1 To review the MFA Standard Operating Procedures as follows:

41.1.1 To review the use of EFATO and Trouble Checks
which are closely similar with the Power Off Landing and Engine Power
Loss in Flight Checks stated in the Piper Archer Ill PA28-181 Pilot’s
Operating Handbook to avoid confusion and non-standard practice by
pilots.

41.1.2 To obtain approval from the aircraft manufacturer,
Piper Aircraft Inc. United States the use of any new checklist before

incorporating it in the MFA Standard Operating Procedures.

41.1.3 To amend MFA Standard Operating Procedures —
Annex B — PA28 Archer G1000 Checklist — Emergency Checklist to
include the full list of Emergency Checklist as per the Piper Archer IlI
PA28-181 Pilot’s Operating Handbook.

41.1.4 To implement a suitable monitoring program (period
or hours) to monitor the engine performance during flight for any similar

recurrence of the problem as a safety defence.
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5.0 COMMENTS TO DRAFT FINAL REPORT AS REQUIRED BY ICAO ANNEX
13 PARAGRAPH 6.3

In accordance with ICAO Annex 13, paragraph 6.3, the Draft Final Report was
sent to State of Registry (CAAM), State of Manufacturer (National Transportation
Safety Board of United States), and the Aircraft Operator (Malaysian Flying Academy)
inviting their significant and substantiated comments on the report. The following are

the status of the comments received: -

Organisations Status of Significant and

Substantiated Comments

Civil Aviation Authority of Malaysia (CAAM) | Report accepted and no comments.

National Transportation Safety Board of Report accepted and no comments.
United States (NTSB)

Malaysian Flying Academy Sdn Bhd Paragraph 1.17.4 and 2.4 -

Comments accepted and amended

accordingly.

Figure 22: Status of significant and substantiated comments

INVESTIGATOR IN-CHARGE
Air Accident Investigation Bureau
Ministry of Transport

Malaysia
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APPENDICES

A Aircraft Accident Police Report A-1

B Certificate of Registration B-1

C Certificate of Airworthiness C-1

D 50 Hours Inspection Certificate D-1

E Post Incident Trouble Shooting Inspection - 04 March E-1 TOE-5

2023

F Recovery Plan Checklist - 08 March 2023 F-1TO F-2
G Trouble Shooting Inspection - 08 March 2023 G-1TO G-5
H Engine Run-Up Record Sheet H-1 TO H-2
I Fuel and Oil Laboratory Test Results -1 TO I-4

J Fuel Injection Servo (FIS) Summary Inspection Report J-1TO J-2
K AVStar Engineering Manager’'s Feedback K-1

L Approved Maintenance Organisation (AMO) Certificate | L-1 TO L-2
M Report on Visual Inspection on Cylinder No.3 M-1 TO M-7
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APPENDIX A

POLICE REPORT

214123, 1:57 PM iPRS

POLIS DIRAJA MALAYSIA
REPOT POLIS

Balai : JASIN
Daerah JASIN
Kontinjen : MELAKA
No. Repot JASIN000556/23 s
Tarikh . 14/02/2023
Waktu 1353 PM
Bahasa Diterima : B. Malaysia
Butir-butir Penerima Repot :
Nama :NURUL EFFARULLIA  No.Badan  :R204502 Pangkat : LKPL

BINTI BAHAROM
Butir-butir Jurubahasa (Jika Ada) :
Nama - No. K/P (Baru) : — No. Polis/Tentera  —
No. Pasport : — Bahasa Asal — $
Alamat Hone
Butir-butir Pengadu :
Nama : MOHD IQBAL BIN SALLEH
No.K/P (Baru)  :900131065319  No. Polis/Tentera :— No.Pasport  :—
No. Sijil Beranak :— Jantina : Lelaki Tarikh Lahir :31/01/1990
Umur :33 Tahun 0 Bulan  Keturunan : Melayu Warganegara  : Malaysia
Pekerjaan : SAFETY MANAGER MALAYSIAN FLYING
Alamat Tinggal  : 16 JALAN DESAR BERTAM 13, TAMAN DESA BERTAM 76450 MELAKA
Alamat IbuBapa —
Alamat Pejabat  : —
No. Tel (Rumah) :— No. Tel (Pejabat) :— No. Tel (Bimbit) : 013-6535738
Emel L—
Pengadu Menyatakan :

PADA 14.02.2023 JAM LEBIH KURANG 11.03 PAGI SEMASA SAYA BERADA DI PEJABAT MALAYSIAN FLYING
ACADEMY BATU BERENDAM 75150 MELAKA TELAH TERIMA PANGGILAN TELEFON DARIPADA JURUTERBANG
NAMA: ADAM SURYA PRATHAMA (NO LESEN: CPL6892) BERITAHU BAHAWA DIA BARU SAHAJA FORCE
LANDING KAPAL TERBANG PESAWAT RINGAN PIPER-28-181 ARCHER Il NO PENDAFTARAN: SM-SKJ DI
KAWASAN LAPANG KILANG XINYl SOLAR HOLDING, PLOT 23A & B, ELKAY INDUSTRIAL PARK LIPAT KAJANG
77000 JASIN MELAKA. SETIBANYA SAYA DI LOKASI TERSEBUT, DAPATI JURUTERBANG DAN KADET YANG
BERSAMANYA NAMA: LOW JIASXIN (NO LESEN: 14108) TIADA KECEDERAAN. PESAWAT BERADA DALAM
KEADAAN BAIK DAN TIADA SEBARANG KEROSAKAN. TUJUAN SAYA BUAT LAPORAN UNTUK MEMOHON
BANTUAN KESELAMATAN DARIPADA PIHAK PDRM BAGI MENGAWAL PESAWAT SEHINGGA KETIBAAN
PEGAWAI PENYIASAT DARIPADA AIRCRAFT ACCIDENT INVESTIGATION BUREAU (AAIB). SEKIAN LAPORAN

SAYA
Tlm Pengadu: Tandatangan Jurubahasa(Jika ada): Tandatangan Penerima Repot:
U
7 * e 7 ANYAS

Salwepot Pertama 'W': L
i
1
|
¢

iprs.rmp.gov.myliprsweb/Modules/EQ/EO_Pal55_RepotNo_PRS.aspx?sprs_repotid=IPRS/0B0301/20230214/135305/R2045028repotid=080301/... 112

A-1



FINAL REPORT SI 01/23

APPENDIX B
CERTIFICATE OF REGISTRATION

PIHAK BERKUASA PENERBANGAN AWAM MALAYSIA
CIVIL AVIATION AUTHORITY OF MALAYSIA

PERAKUAN PENDAFTARAN
CERTIFICATE OF REGISTRATION

Tanda-Tanda Kenegaraan dan Pendaftaran Pembuat dan Nama Sebutan Kapal Udara Nombor Siri Kapal Udara
Nationality and Registration Marks Manufacturer and Manufacturer's Designation of Aircraft Aircraft Serial Number
9 M i S KJ PIPER AIRCRAFT CORPORATION 2881283
PA-28-181
N e R G AR R
Al P NO. 13617-1, TU BERENDAM,
amat Pemunya 75350 MELAKA,
Name and Address MALAYSIA
of Owner

Adalah dengan ini diperakui bahawa kapal udara yang diperihalkan di atas telah dimasukan dalam Daftar Kapal Udara menurut
Konvensyen Penerbangan Awam Antarabangsa bertarikh 7 Disember 1944 dan Akta Penerbangan Awam 1969, dan peraturan-
peraturan yang dikeluarkan di bawahnya.

Itis hereby certifi ed that the above described aircraft has been duly entered on the Aircraft Register in accordance with the Convention

Tarikh dikeluarkan

Date of issue 18-Dec-2020 5
Tarikdequnal tompah 17-Dec-2023 Pihak Berkuasa Penerbangan Awam Malaysia
Date of expiry

Civil Aviation Authority of Malaysia
Nama penyewa atau pencarter, mengikut peraturan 6(4) Peraturan-Peraturan Penerbangan Awam 2016.
Name of hirer or charterer, pursuant to regulation 6(4) of Civil Aviation Regulations 2016.

Catatan
Remarks

Tiada apa-apa jua tulisan atau catatan boleh dibuat dalam Perakuan ini kecuali oleh Pihak Berkuasa Penerbangan Awam Malaysia.
No entries or endorsement may be made in this Certificate except by Civil Aviation Authority of Malaysia.

B-1
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APPENDIX C
CERTIFICATE OF AIRWORTHINESS

CAAM/AW/B301-00 010719

PIHAK BERKUASA PENERBANGAN AWAM MALAYSIA
CIVIL AVIATION AUTHORITY OF MALAYSIA

PERAKUAN KESELAMATAN TERBANG
CERTIFICATE OF AIRWORTHINESS

Tanda-Tanda Kenegaraan
dan Pendaftaran
Nationality and Registration

Marks PIPER AIRCRAFT CORPORATION

IM-SKJ PA-28-181 A

Kategori
Category CAR 3 - NORMAL

Pembuat dan Nama Sebutan Kapal Udara

Nombor Siri Kapal Udara
Manufacturer and Manufacturer's Designation of Aircraft

Aircraft Serial Number

Perakuan Keselamatan Terbang ini dikeluarkan menurut Konvensyen Penerbangan Awam Antarabangsa bertarikh 7
Disember 1944 dan Akta Penerbangan Awam 1969 dan peraturan-peraturan yang dikeluarkan di bawahnya, untuk kapal

udara yang tersebut di atas yang didapati layak untuk terbang jika disenggarai dan dikendalikan menurut pe’raturan
peraturan yang tersebut, dan had-had penerbangan yang bersabit.

This Certificate of Airworthiness is issued pursuant to the Convention on International Civil Aviation dated 7 December
1944 and with the Civil Aviation Act 1969 and regulations issued thereunder, in respect of the above-mentioned aircraft,

which is considered to be airworthy if maintained and operated in accordance with foregoL_qreguIat/ons and pertinent
operating limitations.

Tarikh dikeluarkan v 3|
Date of issue 30-Dec-2022 ﬁ?ﬁ& o
DATUK CAPT/CH 'VOO.CHEE SOON
Ba?kh ftamat tempoh  27_jan-2024 Pihak Berkuasa Penerbangan Awam Malaysia
M o Civil Aviation Authority of Malaysia

Tiada apa-apa jua tulisan atau catatan boleh dibuat dalam Perakuan ini kecuali oleh Pihak Berkuasa Penerbangan Awam Malaysia
No entries or endorsement may be made in this Certificate except by Civil Aviation Authority of Malaysia.
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APPENDIX D
50 HOURS INSPECTION CERTIFICATE
REV.3.
MFA-CAMO-030A S/No.: 1018
APPROVAL NO:- CAMO/2017/28
BASE MAINTENANCE RELEASE
Aircraft type: LrAazeoter Registration No.: thgFj
Schedule Insp. Completed: . ...... 50 HP‘S ......... at ”l?’ 40 total A/C Hrs.

A/C. Maintenance Programme Rf:fm];/ﬁ'/P’Qilg’{gi/"55[’1 E’L[— .......................
Job No: WFA /S¥ /11099 .

I/We hereby certify that the work recorded above has been carried out in accordance with the
requirements of the Civil Aviation Regulations 2016 for the time being in force and in that respect
the aircraft/equipment is consider fit for releass to service.

Category B1.2 (Airframe) B1.2 (Engines) | B1.2 (Electrical) | B2 (Avionics)
Company v oy
Approval. jﬁﬁ )
T
Signature & /) 2 N
Date 23 Fd /23 7X 2/2 3 ﬁ/ﬁ/ 23
& Fi ¥ : I

Next Inspection:. . ‘OOH’E&-(? Due Hours:.. ”6 3'4‘0 > Due Date:.. j]lflﬂl"{

D-1




FINAL REPORT SI 01/23

APPENDIX E

POST INCIDENT TROUBLE SHOOTING INSPECTION -4 MARCH 2023

— MALAYSIAN —
FLYING ACADEMY

HIGREL STAKDARDS ALWAYS
HNCE 1003

MALAYSIAN FLYING ACADEMY SDN.BHD.

NO.13617-1, OFF LAPANGAN TERBANG BATU BERENDAM,

75350 MELAKA.
TROUBLESHOOTING INSPECTION
DATE:~ )S‘;]yl 701% [ 0B NO.:- rﬂfp]gy:l Mok
REGISTRATION™  (p- ) | AIRCRAFT SERIAL NO-- 98¢ 12¢ 5
ISSUE BY: CAMO PLANNER DATE: &9!«1 !SOAB

FINAL cLoseD BY: CRING PUiniER  pare: 'tR[PoD3 -

I
PREPARED BY CONTINUING AIRWORTHRE e AGER
NanE: NUmALR  BINY AHmAO |

SIGN./DATE: ‘_?DV
WORK PACK APPROVEN BY QUALITY ASSURANCE MANAGER—

MFA-CAMO-102 Rev. 0 Pagel]5
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Aircraft Model Piper PA 28-181 Archer III / TX
Aircraft Registration 9M-SKJ
Aircraft Serial Number 2881283
Date Start on 28 February 2023
Job Number MFA/SKJ/19062
Reference PA 28-181 Archer Maintenance Manual Chapter 71, Section 71-
00-00 Page 13 (Chart 2)
Revision date: August 3, 2021
Section:
D Airframe Engine D Avionics / Electrical
No Description Satis satia Remarks
1. Failure of engine to idle properly
) . Need to be check during
1. | Incorrect idle mixture enigine around run,
. Need to be check during
a) Adjust the mixture engine ground run.
2. | Leak in the induction system v f;:i‘ked and found no
a) Tighten all the connections in the v Tightness checked and
induction system. found satisfactory
b) Replace any parts that are defective, No replacement
. Need to be check during
3. | Incorrect idle adjustment. engine ground fun.
a) Adjust throttle stop to obtain correct Need to be check during
idle. engine ground run.
- Need to be check after
4, | Uneven cylinder compression. engine run up.,
a) Check condition of piston rings and Need to be check after
valve seats, engine run up.
5. | Faulty ignition system. v Fsggzgmscrepancv.
5 All checked and found
a) Check entire ignition system. v satisfactory.
» Need to be check during
6. | Insufficient fuel pressure. enaine ground run,
a) Adjust fuel pressure, - - N/A
MFA-CAMO-102 Rev, O Page 2|5
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No Description Satis “"g Remarks
2. Low power and uneven running.
Mixture to rich; indicated by sluggish engine
1 operation, red exhaust flame at night Need to be check during
‘| extreme cases Indicated by black smoke from engine ground run.
exhaust
a) Readjust of fuel injector by authorized ) ) N/A
personnel is indicated.
5 Mixture too lean; indicated by overheating or Need to be check during
" | backfiring. engine ground run.
a) Check fuel lines for dirt or other v Checked and found
restrictions. satisfactory.
5 Checked and found
b) Check fuel injection nozzles. ' satisfactory,
¢) Adjust fuel injector. - - N/A
v " v Checked and found no
3. | Leaks in induction system. leak, Satisfactory.
. v Checked and found
a) Tighten all connection. satisfactory.
b) Replace defective parts. v No replacement.
One spark plug has
carbon deposit at
4. | Defective spark plugs. ' cylinder #2. Other 7
spark plugs found
satisfactory. |
T AT spar plugs cnecked
a) Clean and gap or replace spark plug. v and found satisfactory.
Checked found
5. | Improper fuel. v satisfactory.
a) Fill tank with fuel of recommended v Checked found
grade. satisfactory.
Need to be check after
6. | Magneto breaker points not working properly. engine qround run.
a) Clean points. Check internal timing of Need to be check after
magnetos. engine ground run.
7. | Defective ignition wire. ' No defect found.
a) Check wire with electric tester, v Checked found
Replace defective wire. satisfactory.
- Checked found
8. | Defective spark plug terminal connectors. A\ satisfactory.
a) Replace connectors on spark plug v Checked found
wire, satisfactory.
MFA-CAMO-102 Rev. 0 Page 3|5
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No Desu'iption Satis Remarks
3. Engine fail to develop full power.
Check found no leak and
1. | Leak In the Induction system. v satisfactory.
a) Tightened all connections and replace v Tightness checked and
defective parts, found satisfactory
Checked and found
2. | Throttle lever out of adjustment. v satisfactory.
; Need to be check during
2) Adjust throttie lever. engine ground run.
Need to be check during
3. [ Improper fuel flow. engine ground run.
a) Check strainer, gauge and flow at fuel v Checked and found
injector inlet, satisfactory.
4, | Restriction in air scoop. v %::gg;nf;und lear
a) Examine air scoop and remove Chgcked and found
restriction v satisfactory ~ no
t restriction.
Checked and found
5. | Improper fuel v proper fuel,
a) Drain and refill tank with v Checked and filled with
recommended fuel. recommended fuel.
Checked and found
6. | Faulty ignition. v satisfactory - no faulty
ignition.
a) Tighten all connections. v Eug:;n:ass‘ checr " ked and
b) Check system with tester. Check g o e o
ignition timing. e S g
satisfactory.
MFA-CAMO-102 Rev, 0 Page 4|5
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No Description satis | MO | Remarks

v Checked and found
satisfactory — no crack.
a) Replace or repair mount, v No replacement.

Checked and found

2. | Defective mounting bushings. v satisfactory — no
defective,

a) Install new mounting bushing. - |- No replacement

Need to be check after

1. | Cracked engine mount.

3. | Uneven compression

Need to be check after
engine ground run.

Cold engine
compression figures:
Cylinder #1 = 65/80
PSIG

Cylinder #2 = 70/80

PSIG

Cylinder #3 = 60/80
PSIG
Cylinder #4 = 63/80 |

a) Check compression.

[GiZAsE

MFA-CAMO-102 Rev. 0 Page5|5
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APPENDIX F

RECOVERY PLAN CHECKLIST — 8 MARCH 2023

Aircraft Model PA 28-181 Archer 111/ TX

Aircraft Registration 9M-SKJ

Aircraft Serial Number 2881283

Date 8% March 2023

Job Number MFA/SKJ/19062

Reference PA 28-181 Archer Maintenance Manual Chapter 73, Section 73-
20-00, Para 2 (b), page 3.
Revision date: August 3, 2021

D Avionics / Electrical

Section:
D Airframe

Start the engine and warm up in the usual manner N

until oil and cylinder temperatures are normal.

2 Check the magnetos. If the ‘Mag-drop’ is normal
" | proceed with idle adjustment.

3 Set throttle stop screw so that engine idle at v

" | 600 £ 50 RPM.

If the RPM changes appreciable after making the

4. | mixture adjustment during succeeding steps, readjust v

the idle speed to the desire RPM.

When the idling speed has stabilized, move the cockpit

5. | mixture control lever with a smooth, steady pull v
toward the ‘Idle-Cut-Cff position.
5 Observe the tachometer for any change during the v

leaning process.
Caution must be exercised to return the mixture

7. | control to 'Full Rich position before the RPM can drop \'
o A

8 An increase of more than 10 RPM while ‘leaning out’ 1 Notch, to lean

indicates an excessive rich idle mixture. v direction.
An immediate decrease in RPM (if not proceed by
9. | momentary increase) indicated the idle mixture to v
lean.
If the above indicates that the idle adjustment is too ﬁjxfg Ao and
10 rich or to lean, turn the idle mixture adjustment in the v rechecked and
* | direction required for correction and check the new found
position by repeating the above procedure. satisfactory
MFA-CAMO-104 Rev. O Page 1|2
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| Make additional adjustment as necessary until a check |

11, | resultin @ momentary pick-up of approximately 5
(never more than 10) RPM.
Each time the adjustment is changed, the engine
12. | should be run up to 2000 RPM to clear the engine Vv

before proceeding the RPM check.
Make final adjustment of the idle speed adjustment to
obtained C

In the case setting does not remain stable, check the

idle linkage; any looseness in this linkage would cause
erratic idling.

All the recovery plan procedure have been carried out with BRIG GEN Datuk Yee Yit Hong
(AAIB IIC) on 8t March 2023.

MFA-CAMO-104 Rev. 0 Page 2|2
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APPENDIX G

TROUBLE SHOOTING INSPECTION - 8 MARCH 2023

~~MALAYSTAN —
FLYING ACADEMY

MIGHED STANDARDS ALWirs
SNCH 1585

MALAYSIAN FLYING ACADEMY SDN.BHD.

NO.13617-1, OFF LAPANGAN TERBANG BATU BERENDAM,

75350 MELAKA.

TROUBLESHOOTING INSPECTION
[DATE= g3y [10B NO-- ATSe3| 1qoe2 [
lREGISTRATION:- Gy Sk | AIRCRAFT SERIAL NO:= 31382 . '

ISSUE BY: CAMO PLANNER DATE: 3'131'70]5

FINAL CLOSED By: (10 YLk it DATE: 5|23 -

PREPARED BY CONTINUING AIRWORTERESR
NAME:  NmAtA - Bk

MFA-CAMO-102 Rev. 0 Page 1|5
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Aircraft Information
Aircraft Model | Piper PA 28-181 Archer II / TX
Aircraft Registration 9M-SKJ
Aircraft Serial Number 2881283
Date 8 March 2023
Job Number MFA/SKJ/19062
Reference PA 28-181 Archer Maintenance Manual Chapter 71, Section 71-
00-00 Page 13 (Chart 2)
Revision date: August 3, 2021
D Airframe Engine D Avionics / Electrical
No Description satis | Nt Remarks
1. Failure of engine to idle properly
1. | Incorrect idle mixture
2 Adjusted 1 Notch, to
a) Adjust the mixture \ lean diecticn:
. . Checked and found no
2. | Leak in the induction system leak on 28/2/2023
a) Tighten all the connections in the v gg:?::; SE ed :edoannd
induction system. 28/2/2023 factory
b) Replace any parts that are defective, v No replacement.
3. | Incorrect idle adjustment. v Satisfactory.
a) Adjust throttle stop to obtain correct v Checked and found
idle. satisfactory.
" : Satisfactory figure at
4. | Uneven cylinder compression. v ace TMberS of 5.
a) Check condition of piston rings and v Satisfactory no leakage
valve seats. observe.
‘ Found no discrepancy.
5. | Faulty ignition system. Vv Satisfactory.
All checked and found
a) Check entire ignition system. v satisfactory.
Fuel flow figure
6. | Insufficient fuel pressure, v attached - engine run
up record sheet).
a) Adjust fuel pressure. - - N/A
MFA-CAMO-102 Rev. 0 Page 2|5
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R Not
No Description Satis satha Remarks
2. Low power and uneven running.
Mixture to rich; indicated by sluggish engine [
operation, red exhaust flame at night .
L extreme cases indicated by black smoke from v Satisfactory.
exhaust
a) Readjust of fuel injector by authorized B R N/A
personnel is indicated.
2. ?aué:g:ntzo lean; indicated by overheating or v No sign off lean mixture.
a) Check fuel lines for dirt or other Ehackad and found
restrictions v safisfactory on
g 28/2/2023.
Checked and found
b) Check fuel injection nozzles, v satisfactory on
28/2/2023.
¢) Adjust fuel injector. - - N/A
Vv Checked and found no
3. | Leaks in induction system. leak. Satisfactory on
28/2/2023
Vv Checked and found
a) Tighten all connection. satisfactory on
28/2/2023.
b) Replace defective parts. \ No replacement.
One spark plug has
carbon deposit at
: cylinder #2. Other 7
4. | Defective spark plugs. v spark plugs found
satisfactory on
28/2/2023.
All spark plugs checked
a) Clean and gap or replace spark plug. v and found satisfactory
on 28/2/2023.
Checked found
5. | Improper fuel. v satisfactory.
Checked found
a) Fz:lact;nk with fuel of recommended v satisfactory on
ol 28/2/2023.
6. | Magneto breaker points not working properly. v Satisfactory.
a) Clean points. Check internal timing of 5
magnetos. \ Satisfactory,
7. | Defective ignition wire, V' gg /g;zfg%found "
a) Check wire with electric tester. i Slichac nd
Replace defective wire. 28/2 /202;y
Checked found
8. | Defective spark plug terminal connectors. \ satisfactory on
28/2/2023
a) Replace connectors on spark plug v Checked found
wire, satisfactory 28/2/2023.
MFA-CAMO-102 Rev. 0 Page 3|5
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No Description satis| MO Remarks
Engine fail to develop full power. ;
[ ChecK Tound no leak and
1. | Leak in the induction system. Vv satisfactory on
28/2/2023.
a) Tightened all connections and replace v Eﬁ:?:;;gﬁ;f:::d
defctive perts. 28/2/2023
Checked and found
2. | Throttle lever out of adjustment. v satisfactory on
28/2(2023.
a) Adjust throttle lever. v Satisfactory,
3. | Improper fuel flow. v Satisfactory.
a) Check strainer, gauge and flow at fuel Ch?d‘ed and found
injector inlet. v ;;?;Eggg an
Checked and found dear
4. | Restriction in air scoop. W and satisfactory on
2B/2/2023.
a) Examine air scoop and remove v Mk&d and fhure]
restriction. satisfactory — no
restriction on 28/2/2023.
Checked and found
5. | Improper fuel v proper fuel on
28/2/2023 |
a) Drain and refill tank with . E:;%ﬁ;g:ﬂm \';Eh
recommended fuel. 28/2/2023
Checked and found
6. | Faulty ignition. v satisfactory — no faulty
Ignition on 28/2/2023
Tightness checked and
a) Tighten all connections. v found satisfactory
28/2/2023
Checked all the ignition
b) Check system with tester. Check v lead and timing found
ignition timing. satisfactory on
28/2/2023
MFA-CAMO-102 Rewv. D Page 4|5
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No Description satis | N | Remarks
4. Rough engine.

v | [ Checked and found

1. | Cracked engine mount. satisfactory — no crack
on 28/2/2023.

a) Replace or repair mount. v No replacement.
Checked and found

2. | Defective mounting bushings. Y satisfactory - no
defective on 28/2/2023

a) Install new mounting bushing. - - No replacement

3. | Uneven compression ' Satisfactory.

Hot engine
compression figures:
Cylinder #1 = 75/80
PSIG

Cylinder #2 = 78/80
PSIG

Cylinder #3 = 78/80
PSIG

Cylinder #4 = 78/80

a) Check compression.

All the troubleshooting procedure have been carried out by Muhammad Shafique Ansari
and Verified by BRIG GEN Datuk Yee Yit Hong (AAIB IIC) on 8t March 2023.

MFA-CAMO-102 Rev. 0 Page5|5
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ENGINE RUN-UP RECORD SHEET
~—— MALAYSIAN
FLYING ACADEMY
MALAYSIAN FLYING ACADEMY SDN. BHD.
NO. 13617-1 OFF LAPANGAN TERBANG BATU BERENDAM,
75350 MELAKA.
ENGINE RUN UP RECORD SHEET
(PA 28-181 ARCHER - 9M-SKJ)

15T RUN UP
IDLE RPM = 650
MIXTURE = RICH 15 RPM
STATIC RPM = 2260-2270
MAG DROP = L/H MAG 130 RPM

R/HMAG 100 RPM
FUEL FLOW - 12.9-13.0 GPH
OIL PRESSURE - 79 PSI
OIL TEMPERATURE = 190°F
DURATION OFRUNUP = 20 MINUTES
EGT = ALL CYLINDERS SATISFACTORY

(CYLINDER #3, 50°F IS HIGHER THAN OTHERS

CYLINDERS).
ALT. AIR OPERATION = SATISFACTORY.

Page 1|2
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23P RUN UP

IDLE RPM = 650 - 645

MIXTURE = ADJUSTED I NOTCH, TO LEAN DIRECITON

STATIC RPM = 2250 - 2260

MAG DROP = LHMAG  125-130 RPM
RHMAG  100-110 RPM

FUEL FLOW = 13.1 GPH

OIL PRESSURE = 78 PSI

OIL TEMPERATURE = 180 °F

DURATION OF RUNUP = 15 MINUTES

EGT = ALL CYLINDERS SATISFACTORY.
(CYLINDER #3, 50°F IS HIGHER THAN OTHER
CYLINDERS).

ALT. AIR OPERATION = SATISFACTORY.

BOTH RUN UPS HAVE BEEN CARRIED OUT BY:

1. BRIG GEN DATUK YEE YIT HONG (AAIB 1IC)
2. MUHAMMAD SHAFIQUE ANSARI (MFA, QUALITY APPROVED PERSON / LAE)

ON 8™ MARCH 2023 AT MFA HANGAR,

™
| oz
z/}aiw

MUHAMMAD SHAFIQUE ANSARI

Page 2|2
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APPENDIX |

FUEL AND ENGINE OIL LABORATORY TEST RESULTS

INSTITUT PENYELIDIKAN SAINS DAN TEKNOLOGI
PERTAHANAN (STRIDE)
Kompleks Induk
Taman Bukit Mewah Fasa 8
43000 Kajang Selangor
TEL 03-87324400 FAX: 03-87335219 STR'DE“
TEST REPORT
Report No: TB/P2392/028 Date of Issue: 27 February 2023
Customer's Reference: STRIDE's Referance:
MOT(S).600-5/4/94(1) KP/STRIDE/BTJAICTB 600-10v3/2 Jia 7 (30
dated 21 Feb 2023
Customer's Name and Address: Sampla Dascription:
Ketua Setiausahs Type: AVGAS, Lubricant
Kementerian Pengangkutan Malaysia Quantity: 3
No. 26, Jalan Tun Hussein 2, Presint 4, \dentificasion: RH Tank, LH Tank
Pusat F i Kerajaan P {AVGAS 100LL),
62100 PUTRAJAYA Engine Oil (Aeroshell W100)
(u.p.: Brigedier Jeneral lzani bin Isamil, TUDM)
Date Received. 21 Feb 2023
Data of Test: 23 Feb 2023
Labocalion; Material Technology Laboratory
Test Results

1 Detail test results as in page 2o 4.

Approved for is w ?

This report 1s only for samples described above and test results are cbtained only on samples tested. This report
cannot be reproduced EXCEPT IN FULL, without writlen approval of STRIDE
RESTRICTED
Page 1of4
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RESTRICTED A
Report No | TB/P2392/028 '
Date of Issue : 27 February 2022 Jr .
STRIDE

Background

Two (2) AVGAS 100LL samples labelling as RH Tank and LH Tank and one (1) Aeroshell

W100 sample lazelling as Engine Oil were sent to Materials Technology Laboratory for
laboratory testing.

Methodology
1. Testing methads for AVGAS samples

a. ASTM D86 Standard Test Method for Distillation of Petroleum Products and
Liquid Fuzls at Atmospheric Pressure

b. ASTM D4052 Standard Test Method for Density, Relative Density, and API
Gravity of Liquids by Digital Density Meter
2. Testing methods for Engine Oil sample

a, ASTM D7042 Standard Test Method for Dynamic Viscosity and Density of
Liquids by Stabinger Viscometer (and the Calculation of Kinematic Viscosity)

b. ASTM D92 Standard Test Method for Flash and Fire Peints by Cleveland
Open Cup Tester

This report is only for samples descnbed above and test resulls are oblained only on samples tested, This report
canno! be reproduced EXCEPT IN FULL, without written approval of STRIDE.

RESTRICTED
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RESTRICTED A
Report No TBIP2392/028 %)
Date of Issue - 27 February 2023 N
STRIDE
Test Results
Property Unifs | Test Tost Limits Sample Sample
Method RH Tank LH Tank
D ANt | D | (AVGAS100LL) | (AVGAS 100LL)
lssue § (Avgas 100LL
Version 1,2
dated
02.06.2022)
1 “Appearance Visual | Ciear, brightand | Lightbive. Clear | Light tlue. Bright | Liaht biue, Bright
. visually free from | and bnght iquid | and clear, visually | and dear, visually
solid matter and free from solid {rae from solid
undissoived matier and matter and
water at ambient dissoived water dis d waler
temperature. at amblent at ambient
perature. tempsrature.
2 | Digtillaton
21 | Inital Bailing Point, °C Report 25170 386 392
2.2 | 10% Evaporated °c Max 76 67.2 698
2.3 | 40% Evaperated °C ASTM | Min 75 8.2 988
24 | 50% Evaporated °C Das Max 105 1035 1036
2.5 | 90% Evaporated °c Max 135 113 1113
2.6 | Final Bofing Point °C Max 170 1313 1286
27 | Sum of 10%+50%
Evaporated °C Min 135 1707
28 | Residue Soviv Max 15 0 o 1734
29 | Loss Sviv Max 1.5 1‘5 09
c 0.6
3 | Denstty at 15°C ASTM | Report
agiem? | Da0sz 0,700 0.760 07205 Dz24
* Not SAMM Accreditated

This report is only for samples described above and test results are obtamed only on samples tested. This report

cannot be reproducad EXCEPT IN FULL, without written appraval of STRIDE.

RESTRICTED
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RESTRICTED A
Report No - TBI/P2392/028 P
Date of Issue : 27 February 2023 r Y
STRIDE
Property Unit Test Test Limits Sample
Method SAE J1899 Grade 50 Engine Ol
1 | "Appearance Dark grey and opagque, visualy
\isual free from solid matter and
undissolved water at ambient
fempx
2 | Kinematic
Viscosity at 40°C, mmé/s ﬁ:’; Regort 2471
min (ASTM D7042)
3 | Kinematic
Viscosity at 100°C, | .| ASTM 163219 2087
| min s (ASTM DT042)
4 | *Flash Ponl. COC
ASTM
(min) ‘c Do2 243 252
Note: The Kir ic Wi Iy Test was perf d by third party labovatory wihich not under SAMM accredited
The tast required for the sample is using ASTM D445 Tes! Method, Standard Tes! Method for Kinemabc
Viscosily of Trensparent and Opeque Liquids (and G ion of Dy ic Viscosity). The laboralory,
however, is using ASTM D7042, Standard Test Method for Dy ic V. ity and Density of Liquids by
Stabinger Viscomelfer (and the G on of Ki e Vi Ry). The result stated in the report is
obtained using ASTM D7042, while the Kmils ame in accordance willh ASTM D445 Test Method.
* Not SAMM Accreditated
Findings

1. Both samples RH Tank and LH Tank were found complying with the requirement
of specification DEF STAN 91-80 Issue 5 on properties tested,

2. The sample Engine Oil [Aeroshell W100] was found complying with the
requirement of specification SAE J1899 Grade 50 on properties tested.

Conclusions
AVGAS 100LL sample test limits are refer to requirements in DEF STAN 91-90 Issue 5

and MSDS Petronas (Avgas 100LL Version 1.2 dated 02.06.2022) while engine oil
(aeroshell W100; is based on specification SAE J1899 Grade 50.

Verified by:

Haryatti bipti d Ars
Head of Bignch
Materials T2 logy

This report is only for sampies descnbed above and test results are obtained only on samples tested, This report
cannot ba reproduced EXCEPT IN FULL, without written approval of STRIDE.
RESTRICTED
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APPENDIX J

FUEL INJECTION SERVO (FIS) SUMMARY INSPECTION REPORT

Er‘nH Jeneral Datuk Yee Yit Hong TUDM

Fram: Stein Stephen <stephen stein@ntsh.gov>

Sent: Saturday, 3 June, 2023 10:11 PM

To: Brig Jeneral Datuk Yee Yit Hrng TUDM

Co am@mfa.edu.my; camo@rmifaedu.my; Khairulnizam Bin Jamaludin
Subject: RE: 81 01423 - Fiper Archer TX - SW-5KJ - FCU Test

Attachments: Avstar FCU Inspection 3.pdf

Good day Yee,
I'm happy to report the test and examination s complete.

Attached are the written results of the test from the Federal Aviation Administration and AVstar, Due to the file size,
I'l be sending the rest of the photographs through a third party encryption service we use known as Kiteworks.

To summarize, the idle leaning adjustment screw was beyond normal parameters and there was oil contamination in
the center seal area; however, the FCU seemed to pass most of the acceptance tests, I've already posed the obvious
guestion to our oversight, which was whether these factors would have adversely influenced the autput of the FCUL

Best regards,

Stephen

From: Brig Jeneral Datuk Yee Yit Hong TUDM <yeeyithong @mot.gov.my=

Sent: Thursday, May 25, 2023 7:37 AM

Ta: Stein Stephen <stephen.stein@ntsb.gove

Cc: am@mfa.edu.my; camo@mfa.edu.my; Khairulnizam Bin Jamaludin <khairulnizam@mot.gov.my=
Subject: Re: 51 01/23 - Piper Archer T - SM-5KJ - FCU Test

[CAUTION] This email originated from outside of the arganization. Do not click any links or open attachments unless you
recognize the sender and know the content is safe.

Dear Stephen,

Thank you for the good news. Appreciate it,
Regards,

fee

Get Qutloak for Android |

J-1
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SUMMARY OF INSPECTION REPORT
June 1, 2023

Inspection: AVstar Fuel Control Unit PN4 AV2581600 SN# AV50714449
LOCATION: Avstar Fuel System, 1365 Park Lane South, Jupiter, FL 33458

Description: Examine an AVstar Fuel Control Unit, off of a foreign registered Piper Archer TX
operated in Malaysia, on behalf of the NTSE for the AAIB which is investigating, Air occurrence,
{LOSS OF POWER DURING FLIGHT AND FORCED LANDING) Unit shipped to manufacture Avstar
Fuel Systems for examination.

Initial Review; Avstar Fuel Control Unit- broken down into various components.
1. Fuel Injection Serve PN# AV2581600, attachments (0004-0002)

2. Air Bleed Nozzles PN# AV2524864-2, attachments (0002)

3. Flow Divider PN# AV2524232-2, attachments (0003)

4. Fuel lines PN# LW1865 / LW12098-0-170 (Non Avstar Part)

Teardown [ Test: Observed Technician, (Loew) teardown unit for inspection LA.W Avstar Overhaul &
repair Manual for Model LFR-NNSS5 (AV25811600) dated 07/18/2022 rev 3. Each component was
tested separately per procedures. Found Idle Leaning adjustment screw beyond normal parameters,
upon teardown of Fuel Injection Servo, found Qil Contamination in center seal area, a leak check was
performed on Injection Servo test (Negative), Flow divider pressure test was (Megative), and Air
Bleed Nozzles were clear and non-obstructed.

Idle Leaning adjustment; attachment (0008)
Fuel Injection Servo Center seal area: attachment (0020, 0021)
Additional Photos: attachment (0012, 0011)

Documentation: Criginal build flow sheet Doc: AFS900-F75, Flow Divider Test report, Avstar order
confirmation & Service Bulletin for Known problems with this Unit.

OTHER FAA ACTION TAKEN OR REQUIRED:

None, No Follow Up Required.
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APPENDIX K

AVStar ENGINEERING MANAGER’S FEEDBACK

From: Chad Szwarnowicz <chads@avstardirect.cam>

Sent: Friday, June 16, 2023 5:31 AM

To: Stein Stephen <stephen.stein@ntsh.gov>

Ce: 'Goree, leffrie (FAA) <jeffrie poree @faa.gov>; 'Eric Weaver' <ericw@avstardirect.com>; kens@avstardirect.com
Subject: RE: FCU Inspection {Follow-up)

[CAUTION] This emall originated from outside of the organization. Do not click any links or open attachments unless you
recognize the sender and know the content Is safe.

Good Morning,

Regarding the following inguiry:

"Appreciate if AAIB Malaysia could get a confirmation from AVstar, which was whether the factors found would
have adversely influenced the output of the FCU as posted by you which in this accident could have caused the
engine to reduce closed to idle power from cruise power setting (2,300RPM drop to 1,700RPM then to 1,000RPM)
.with no engine power response when throttle was advance and retarded.”

The contamination found within the servo venturi/regulator cannot conclusively be the cause of the squawk noted
above. From the description of the issue encountered (reduction in engine speed/power) it would suggest there
was an overly rich condition which caused the engine to lose rpm. I'm not aware if there was an engine monitor
which captured the occurrence, so without any data to substantiate the overly rich condition it is difficult to
conclude if the servo (or the contamination found) played a factor.

Best Regards,
Chad Szwarnowicg

Engineering Manager
AVStar Fuel Systems

1365 Park Lane South
Jupiter, FL 33458

Phone; 561-575-1560

Fax: 561-575-0795
hapfwww.avstardivect.com/

K-1
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APPENDIX L

APPROVED MAINTENANCE ORGANISATION (AMO) CERTIFICATE

0108521

CIVIL AVIATION AUTHORITY OF MALAYSIA

CERTIFICATE OF APPROVAL

APPROVAL NUMBER: AMO/2017/25

Pursuant to regulation 31 of Civil Aviation Regulations 2016
and subject to the conditions specified below, the following organisation:

MALAYSIAN FLYING ACADEMY SDN. BHD.

No. 136171,
Off Lapangan Terbang Batu Berendam,
75350 Melaka,
MELAKA.

is approved as a MAINTENANCE ORGANISATION
in accordance with Civil Aviation Directive (CAD) 8 and CAD 8601
CONDITIONS:

1. The approval is limited to that specified in the Terms of Approval,
2. This approval requires compliance with the procedures specified in the latest revision
of the Maintenance Organisation Exposition, as specified in the Terms of Approval,

3. This approval is valid whilst the approved Maintenance Organisation remains in
compliance with CAD 8 and CAD 8601; and

4. Subject to compliance with the foregoing conditions, this approval shall remain valid
until the expiry date, as specified in the Terms of Approval, unless surrendered,
suspended or revoked.

AlIR 2
CAPT. NORAZMAN BIN MAHMUD
for Civil Aviation Authority of Malaysia

Date of initial issue: 08-Jun-2017
Date of renewal: 31-May-2023
Date of revision: -

Revision number: 00

Page 1 of 2
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010521

TERMS OF APPROVAL

Approval Number: AMO/2017/256
Scope of Approval

The holder of this maintenance organisation approval has been approved to engage in
maintenance and to issue maintenance release, in respect of completion of maintenance, for
the aeronautical products specified in the following table

CLASS ‘ RATING SCOPE

Aircraft A2 (Aeroplanes 5700 kg and below) Line Base
Piper PA-28-161 fitted with Lycoming Yes Yes
0-320-D3G engines
Piper PA-28-181 fitted with Lycoming Yes Yes
0-360-A4M engines
Piper PA-28-181 fitted with Lycoming
10-360-B4A engines Yen e
Piper PA-44-180 fitted with Lycoming
O/LO-360-ATH6 engines Yes Yes

Location(s)

Locations of maintenance facilities as per Part 1.8 of the latest Maintenance Organisation
Exposition.

Validity of Approval

a) Validity of this approval is subject to the organisation remaining in compliance with its
maintenance organisation exposition ref.: MMOE-01 Issue 03 Revision 01 dated 10
March 2022 or |ater approved amendment.

i i 3 £ : FIHOg,
b) The validity period of this approval is from 6 June 2023 to 5 June 2024. vfm

L= =
’\:glfuw?rmn =

Page 2 of 2
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APPENDIX M

REPORT ON VISUAL INSPECTION ON CYLINDER NO.3

MALAYSIAN
FLYING ACADEMY

HIGHER STANDARDS ALWAYS

MALAYSIAN FLYING ACADEMY SDN.BHD.

N0.13617-1, OFF LAPANCAN TERBANG BATU BERENDAM,
76360 MELAKA

REPORT OM VISUAL INSPECTION OF CYLINDER No. 3

DATE:- 13 JULY 2023 JOB NO.:- MFA/SK]/19062
REGISTRATION:- 9M-SkKJ AIRCRAFT SERIAL NO:- 2881283
No Description Satis Not satis
Cylinder #3 removal camied out as per Lycoming Operator
1. | Manual P/No: 60297-12 (Revision Date: December 2009) v
Sedtion 5 (4), Page 5-5.
2 The external inspection of coylinder #3 for signs of v
" | overheating and gas leakage revealed no abnormalities
3 The internal inspection of cylinder #3 for wear and v
" | scratches revealed no anomalies.
4 Piston and piston rings were examined for condition, ')
" | damage, and fatigue and were deemed satisfactory.
5 Exhaust and inducton wvalves were inspected for v
| keakage and no leaks were discoverad.
6 Exhaust and induction valves, springs, checked condition v
* | and found satisfactory.
7 Exhaust manifolds, rocker box cover and rockers checked v
* | for condition and found satisfactory.
8 Push rods, shroud tubes, hydraulic tappet inspected for v
" | condition and found satisfactory.
g Exhaust valve rotate cap inspected for condition found v
" | satisfactory.
10 Induction manifold checked for leakage and found v
" | satisfactory.
11. | Cylinder #3 dismantled parts and picture attached below. v

M-1
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1. ROCKER ARMS

2. PUSH RODS

M-2
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3. SHROUD TUBES

M-3
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6. ROCKER OIL DRAIN TUBE

M-4



FINAL REPORT SI 01/23

M-5



FINAL REPORT SI 01/23

9. CYLINDER INTERNAL SURFACE

M-6
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11. HYDRALIC LIFTER

Summary:
No abnormalities were discovered during our inspection of cylinder #3.

Performed by:

Mr. Dures Anandan (SMM)
Muhammad Shafique Ansari (MM)

M-7




