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About the AIC

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

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

The AIC performs its functions in accordance with the provisions of the PNG Civil Aviation Act 2000
(As Amended), and the Commissions of Inquiry Act 1951, and in accordance with Annex 13 to the
Convention on International Civil Aviation.

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

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

On 19 March 2020, at about 12:00 local time (02:00 UTC) the AIC was made aware about an alleged
occurrence on 18 March 2020 involving a Fokker {00 aircraft, registered P2-ANF, owned and operated
by Air Niugini Limited. The AIC immediately attempted establishing contact with the Civil Aviation
Safety Authority of Papua New Guinea.

AIC commenced an investigation on the 19 March 2020 at 16:26, and on the next day, dispatched a team
of investigators to Air Niugini Limited Maintenance facilities to commence onsite activities.

This Final Report has been produced by the AIC pursuant to JCAQ Annex 13 and has been approved for
public release.

The report is based on the investigation carried out by the AIC under the Papua New Guinea Civil
Aviation Act 2000 (As Amended), and Annex 13 to the Convention on International Civil Aviation. It
contains factual information, analysis of that information, findings and contributing (causal) factors,
other factors, safety actions, and safety recommendations,

Although AIC investigations explore the areas surrounding an occurrence, only those facts that are
relevant to understanding how and why the accident oceurred are included in the report. The report may
also contain other non-contributing factors which have been identified as safety deficiencies for the
purpose of improving safety.

Readers are advised that in accordance with Annex 13 to the Convention on International Civil Aviation,
it is not the purpose of an AIC aircraft accident investigation to apportion blame or liability. The sole
objective of the investigation and the final report is the prevention of accidents and incidents (Reference:
ICAO Annex 13, Chapter 3, paragraph 3.1). Consequently, AIC reports are confined to matters of safety
significance and may be misleading if used for any other purpose.

Hulicrt Wamani, LLB
Chief Commissioner
22 November 2021
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INTRODUCTION

SYNOPSIS

On 18 March 2020, at 14:15 local (04:15 UTC), a Fokker 100 aircraft, registered P2-ANF, owned and
operated by Air Niugini Limited, while on a scheduled passenger flight under instrument flight rules from
Boram Airport, Wewak, East Sepik Province to Jacksons International Airport, Port Moresby, National
Capital District, sustained a loss of cabin pressure, resulting in an emergency descent and deployment of
oxygen masks. The aircraft diverted and landed at Madang Airport, Madang Province.

There were five crew: two pilots and three cabin crew, and 43 passengers on board the aircraft.

Following an earlier flight on the day of the occurrence, the aircraft had undergone unscheduled maintenance
in relation to the bleed system, and after it was released to service, the flight in which the occurrence took
place was conducted.

The aircraft departed Boram at 13:55 with a planned cruising altitude of 35,000 ft.

The crew reported that shortly after take-off, they noticed the No. ! engine bleed fault light illuminate on the
overhead panel. They switched the No. 1 engine bleed off and back on. The fault did not recur, and the crew
decided to continue the flight.

At 14:07, as the aircraft was climbing through about 23,000 ft the crew contacted Moresby Centre and
requested for a 15 nm deviation left and right of track due to weather. Moresby Centre authorised the request.
The crew initiated the deviation to the left.

At 14:07:36, while passing 28,900 ft, the aircraft reportedly entered cloud. The PIC activated the aircraft’s
engine anti-icing system, which remained activated for 28 seconds until it was manually deactivated by the
PIC as they came out of cloud.

About 6 seconds after the engine anti-icing deactivated, a Master Caution indication was triggered. The crew
also noticed fault lights relating to the bleed system, along with the activation of the Master Caution alert.
The crew donned their oxygen masks and commenced Double Bleed Fault procedure, as the PIC levelled off
the aircraft.

About 25 seconds after the Master Caution alert activation, the aircraft levelled off at about 30,000 ft and
maintained that altitude for about 40 seconds, as the crew continued actioning the checklist items.

The PIC reported that shortly after they levelled off, he initiated a rapid descent to control the cabin pressure,
as he observed an increasing rate of cabin altitude. The crew reported they switched off the No. 1 and No. 2
engine bleed systems.

While descending past 29,300 ft, the Excessive Cabin Altitude warning activated along with the Master
Warning alert. The crew reported that they switched on the fasten seatbelt/no smoking sign, and advance to
an emergency descent. The copilot reportedly made the emergency descent PA then manually activated the
passenger oxygen masks. The crew proceeded with actioning Emergency Descent procedure.

While passing through 24,000 ft, the PIC broadcast a PAN and advised Moresby Centre of the emergency
descent.

While passing 18,900 ft, the crew advised Moresby Centre that they were 63 nm from Goroka. Moresby
Centre acknowledged and instructed the crew to advise when operations returned to normal. Moresby Centre
Controller subsequently declared an emergency alert phase on P2-ANF.

When the aircraft reached 10,000 ft, the crew levelled off. The crew reported that they contacted Madang
Tower and advised on their intentions to maintain 10,000 ft and requested to track to Madang and hold
overhead. Madang Tower authorised the request and advised the crew to expect a normal approach and
landing. Madang Tower subsequently notified Airport Rescue Fire Fighting services to be on standby at the
aerodrome.
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The crew reportedly removed their oxygen masks upon observing the Excessive Cabin Altitude warning
lights go off.

The aircraft maintained a holding pattern for approximately 11 minutes as the crew reportedly reviewed the
Quick Reference Handbook checklist items and subsequently, switched back on the No. 1 and No. 2 engine
bleed systems, they observed a normalcy with the bleed systems. The flight crew provided a brief to the cabin
crew, on the emergency and their intentions. The cabin crew then carried out their follow-up duties while the
flight crew referred to and completed the Manual Cabin Pressurisation Control checklist items to adjust
cabin pressure prior to landing.

P2-ANF landed at 14:46 and taxied to the parking bay where a normal disembarkation was conducted for all
passengers and crew. There were no injuries or damage reported.

Madang ARFF stood down their services after they escorted the aircraft from the taxiway to the parking bay
and the aircraft engines were completely shut down.

ATC emergency alert phase was cancelled at 14:50 by Moresby Centre Supervisor.

The occurrence was due to defective components in the aircraft’s bleed system.

[10]



1 FACTUAL INFORMATION

1.1 History of the flight

On 18 March 2020, a Fokker 100 aircraft, registered P2-ANF and operated by Air Niugini Limited,
was on a scheduled IFR!' passenger flight from Boram Airport, Wewak, East Sepik Province to
Jacksons International Airport, Port Moresby, National Capital District, when, at 14:15 local (04:15
UTC?), a cabin depressurisation event occurred. The aircraft subsequently diverted and landed at
Madang Airport, Madang Province.
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Figure 1: Depiction of the flight path from Boram to Madang.

The Pilot in Command (PIC) was the designated pilot flying while the copilot was the pilot
monitoring.

The PIC, during interview, stated that after take-off from Boram, they noticed the No.! engine bleed
fault light illuminate on the overhead panel. They reset the No. 1 engine bleed system as required by
the Fokker 100 Quick Reference Handbook (ORH) Bleed Fault checklist (See Appendix A, 5.1.1). The
fault light did not reappear. The crew decided to continue the flight as planned.

The planned cruise altitude was FL350 (35,000 ft) and an initial track of 141° to Port Moresby via
MUDIX?.

1 Instrument Flight Rules: applied in cloud or whenever external cues are below Visual Flight Rules (VFR) minima which prohibit non-IFR pilots/aircraft. Source: The
Cambridge Aerospace Dictionary.

2 The 24-hour clock, in Coordinated Universal Time (UTC), is used in this report to describe the local time as specific events occurred. Local time in the area of the serious
incident, Papua New Guinea Time (Pacific/Port Moresby Time) is UTC + 10 hours is UTC + 10 hours.

3 Five letter waypoint: previously GOROKA NDB ‘GA’ decommissioned and amended to MUDIX on 07 November 2019 SOURCE: AlP SUPPLEMENT AMENDMENT 6.
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Air Traffic Control (ATC) recordings showed that at about 14:07, the crew called Moresby Centre and
requested for a deviation up to 15 nm left and right of track due to weather. Moresby Centre cleared
P2-ANF to deviate left and right of track. The aircraft began deviating towards the left at about 23,000
ft.

The FDR data showed that at 14:13:17, while passing through 28,900 ft, both engine anti-
icing* systems were activated. PIC confirmed during interview that he activated the aircraft’s engine
anti-icing systems as part of their standard procedure (See Appendix A, 5.1.2), as the aircraft
encountered cloud.

As per the FDR data and the information provided by the PIC during his interview, at 14:13:36, while
climbing through 29,100 ft, the PIC deactivated both engine anti-icing systems when they cleared
cloud.

According to the crew, as the aircraft continued climbing the engine No.! engine bleed fault light
illuminated on the overhead panel, followed about 3 seconds later by the No. 2 engine bleed fault light
accompanied by the Master Caution® (MC). The FDR data showed that at 14:13:42, as the aircraft
reached about 29,200 ft, the MC activated. The crew stated during interview that immediately after the
double bleed fault and MC activation, the Multifunction Display Unit (MFDU) displayed instructions
identical to the QRH Double Bleed Fault checklist (See Appendix A, 5.1.1). The crew stated that they
immediately donned their oxygen masks as the PIC levelled off the aircraft.

According to the FDR data, the aircraft levelled off at 14:14:17, maintaining an altitude of about 30,000
ft and at 14:14:56 commenced a rapid descent. During interview, the PIC stated that he initiated a rapid
descent to control the cabin pressure, as the cabin rate of change indicator showed a cabin altitude
increase rate of 2,000 FPM®. He also stated that as they descended, he turned the aircraft left towards
the coastal area to avoid the higher ground, which was around Mt. Wilhelm area, Chimbu Province.

The copilot reported during interview that as they continued descent, the PIC switched off both engine
bleed systems to reset them but, before the PIC switched them back on, the Excessive Cabin Altitude
warning activated along with the Master Warning’” (MW) alert. The FDR data indicated that the MW
activated at 14:15:34, while descending through 29,300 ft. The crew recalled observing the cabin
altitude indicator reading more than 14,000 ft and that, subsequently, the Excessive Cabin Altitude
procedure was shown on the MFDU (See Appendix A 5.1.3 for QRH checklist). The procedure
required the crew to don their oxygen masks and establish communication which they had actioned
earlier as part of the MFDU Double Bleed Fault procedure.

According to the statements of the crew, the PIC immediately switched on the fasten seatbelt/no
smoking sign and commenced an emergency descent while the copilot made the emergency descent
public announcement (PA) and activated the passenger oxygen manual override (PAX OXY MAN
OVRD).

The crew stated that they actioned the MFDU Emergency Descent procedures (Refer to Appendix A
5.1.3 for QRH checklist). The FDR data indicated that at 14:15:36, while the aircraft was descending
through 29,200 ft the thrust levers were set to idle, and at 14:15:37, the speed brake was retracted.

4 The engine anti-icing system uses hot engine bleed-air to give protection from ice on the engine intakes. Two identical systems are installed on Fokker 100, Left for

Engine No. 1’ and nght for Engine No. 2. SOURCE: FOKKER 100 AIRCRAFT MAINTENANCE MANUAL.

5 Annunciation of level 2 alerts which requires immediate pilot awareness and subsequent corrective or compensatory action.

6 Feet per minute.

7 These are red flashing lights used as ATTENTION GETTERS. Together with aural signals, they enable the flight crew to detect failures which require immediate crew

action.
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During their interviews, the cabin crew stated that they were carrying out inflight services when the
fasten seatbelt/no smoking sign illuminated. A few seconds later, they felt the aircraft suddenly entered
a rapid descent as the copilot made the emergency descent PA. The cabin crew secured all service
equipment and took up their seats around the time the oxygen masks deployed in the cabin.

According to the information gathered in the investigation, at 14:16:30, as the aircraft passed 24,000
ft, the PIC declared a PAN and reported to Moresby Centre that they were descending to 16,800 ft.

The PIC called Moresby Centre again at 14:17:18 and advised that they were 63 nm from MUDIX, on
descent. Moresby Centre acknowledged and instructed the crew to advise when operations returned to
normal.

ATC recordings indicated that at about 14:19, Moresby Centre advised Madang FIS that the crew of
P2-ANF had broadcast a PAN during an emergency descent. Moresby Centre then instructed Madang
FIS to advise all traffic in their area of responsibility. Madang FIS advised Moresby Centre that there
was no traffic and requested Moresby Centre to maintain communication with the crew. Moresby
Centre acknowledged and subsequently declared the Alert Phase (ALERFA) on P2-ANF.

The crew continued the descent until reaching 10,000 ft, where they levelled off the aircraft. They
initially opted to track to Nadzab Airport but, after assessing the weather conditions around that area,
they opted for a diversion to Madang.

The crew stated that they contacted Madang Tower and advised that they had conducted an emergency
descent and that at that time they were maintaining 10,000 ft. They requested to track to overhead
Madang and further requested for traffic information. The crew stated that they were cleared to track
to Madang as requested and to expect a normal approach. Madang Tower subsequently notified Airport
Rescue Fire Fighting (ARFF) services to be on standby at the aerodrome.

The FDR data indicated that at 14:22:38, the Excessive Cabin Altitude warning deactivated. The crew
stated during interview that after the Excessive Cabin Altitude warning went off, they removed their
oxygen masks and, subsequently, they referred to the ORH and conducted a follow up review on the
relevant checklists that were displayed on the MFDU during the emergency phase of the flight, and
completed the remaining items on the Emergency Descent procedure and then reverted to the Double
Bleed Fault procedure at which point they switched back on both engine bleed systems.

According to the FDR data, the aircraft was established overhead Madang at 14:28:11. The crew
subsequently flew two holding patterns. The crew confirmed that they conducted a NITS® briefing
with the cabin crew and advised the cabin crew to carry out their follow up’ duties. They also stated
that they completed the QRH Manual Cabin Pressurisation Control Procedures (See Appendix A
5.1.4).

The cabin crew reported that they checked the lavatory and passengers and reported back to the PIC
that there were no injuries to the passengers. The cabin crew stated that the PIC then made a PA to
passengers informing them that the flight would divert to Madang.

After completing the second holding pattern, at 14:39:39, the aircraft commenced a normal descent
tracking South, then turned right about 9 nm from Madang Airport to intercept the approach path for
runway 07. The aircraft established on the approach path for landing at an altitude of 1,233 ft.

The crew subsequently configured the aircraft, extended flap, and extended landing gear at 14:44:40.

The flight crew conducted the approach and landed at 14:46. After landing, the flight crew vacated
runway and taxied to the parking bay, where all passengers and crew reportedly disembarked normally.

8 Provided by the PIC to the SCC on the Nature of emergency, intended plan, time available and special instructions, during an emergency.

9 Cabin crew duties to be performed following a depressurisation event (Refer to Appendix B, 5.2.1).
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ARFF stood down their services after they escorted the aircraft from the taxiway to the parking bay
and the aircraft engines were shut down.

According to records provided by ATC the emergency alert phase was cancelled at 14:50 by Moresby
Centre Supervisor.

The flight crew informed AIC in an interview that they disembarked the passengers when they landed
in Madang. They then notified their Engineering division in Port Moresby about the incident, and were
advised by the Engineering Division to fly the aircraft to Port Moresby. The flight crew flew the aircraft
back to Port Moresby with only the passengers’ baggage while the cabin crew remained with the
passengers in Madang as they (cabin crew) were not comfortable operating the aircraft to Port
Moresby.
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Figure 2: Depiction of the flight path from Boram to Madang with the events.
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1.2 Injuries to persons

Injuries Flight crew Passengers Total in Others
Aircraft

Fatal - - - -

Serious - - - -

Minor - - - Not applicable

Nil Injuries 5 43 - Not applicable

TOTAL 5 43 48 -

Table 1: Injuries to persons

1.3 Damage to aircraft

There was no damage sustained by the aircraft as a result of this occurrence.

1.4 Other damage
Not applicable.

1.5 Personnel information

1.5.1Pilot in command

Age 139

Gender : Male

Nationality : Papua New Guinean
Type of license : ATPL

Route competency check valid to : 2 June 2020

Type rating : Fokker 70/ 100
Total flying time : 11,936.30 hours
Total hours in command : 9,404.00 hours
Total hours on type : 4,976.00 hours
Total hours last 30 days : 60.70 hours
Total hours last 7 days : 16.90 hours
Total hours last 24 hours : 3.40 hours
Hours on duty prior to occurrence : 3.00 hours
Hours off duty prior to this duty : 21.00 hours
Medical class : One

Valid to : 2 September 2020
Medical limitation 2 Nil

The PIC stated during interview with the AIC that he had about twenty years of experience as a pilot.
The personal records of the PIC showed that he was employed by Air Niugini Limited on 09 September
2007. The PIC’s training records showed that his recent Safety and Emergency Procedures recurrent
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training was revalidated on 03 March 2020 and was valid to 06 March 2021.

1.5.2 Copilot
Age 136
Gender : Male
Nationality : Papua New Guinean
Type of license : CPL
Route competency check valid to : 3 September 2020
Type rating : Fokker 70/100
Total flying time :4,993.40 hours
Total hours on type : 1,876.50 hours
Total hours last 30 days : 49.10 hours
Total hours last 7 days :10.60 hours
Total hours last 24 hours : 2.20 hours
Hours on duty prior to occurrence : 9.00 hours
Hours off duty prior to this duty : 11.00 hours
Medical class : One
Valid to : 5 October 2020

Medical limitation : Vision correction

The copilot stated that he had more than eight years of experience as a pilot. The personal records of
the copilot showed that he was employed by Air Niugini Limited on 06 June 2011. The copilot’s
training records showed that his recent Safety and Emergency Procedures recurrent training was
revalidated on 21 January 2020 and was valid to 31 January 2021.

1.5.3 Senior Cabin Crew"

Age : 26

Gender : Female

Nationality : Papua New Guinean
Position : Cabin Crew 1 (one)
Annual competency checks valid to : 15 May 2020

Type rating : Fokker 100/70
Total flying time : 2,217.80 hours
Total hours last 90 days 250.90 hours
Total hours last 7 days : 24.27 hours
Total hours last 24 hours : 7.23 hours

The personal records of the SCC showed that she had over three years of experience as a cabin crew.
The training records of the SCC indicated that her recent Safety and Emergency Procedures recurrent
training was revalidated on 08 October 2019 and was valid to 21 April 2020.

On the occurrence flight, the SCC occupied the forward crew station.

10 In-charge cabin crew member. ICAO Doc 10062 definition: Cabin crew leader who has overall responsibility for the conduct and coordination of cabin procedures

applicable during operations and during abnormal and emergency situations for flights operated with more than one cabin crew member.
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1.5.4 Cabin Crew 2
Age
Gender
Nationality
Position
Annual competency checks valid to
Type rating
Total flying time
Total hours last 90 days
Total hours last 7 days
Total hours last 24 hours

130

: Female

: Papua New Guinean
: Cabin Crew 2 (two)
: 24 June 2020

: Fokker 100/70

: 3,527.67 hours

218.05 hours
16.30 hours
7.53 hours

The personal records of the CC2 showed that she had over five years of experience as a cabin crew.
The training records of the CC2 showed that her recent Safety and Emergency Procedures recurrent
training was revalidated on 12 November 2019, and valid to 29 May 2020.

On the occurrence flight, the CC2 occupied the mid crew station adjacent to Door 4 Left (4L).
However, at the time of the occurrence, she occupied row 2, seat Bravo (2B). Refer to Figure 8.

1.5.5 Cabin Crew 3
Age
Gender
Nationality
Position
Annual competency checks valid to
Type rating
Total flying time
Total hours last 90 days
Total hours last 7 days
Total hours last 24 hours

127

: Female

: Papua New Guinean
: Cabin Crew 2 (two)
: 7 February 2020

: Fokker 100/70

: 2,049.23 hours

222.17 hours
20.10 hours
5.39 hours

The personal records of the CC3 showed that she had over three years of experience as a cabin crew.
The training records of the CC3 showed that her recent Safety and Emergency Procedures recurrent
training was revalidated on 17 March 2020, and valid to 21 October 2020.

On the occurrence flight, the CC3 occupied the aft crew station.

1.6 Aircraft Information

1.6.1 Aircraft data
Aircraft manufacturer
Model
Serial number

Year of manufacture

: Fokker

: Fokker 100
: 11351

: 1991
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Total airframe hours :50,951.37
Total airframe cycles :52,461.00
Registration : P2-ANF
Certificate of Registration number : 009

Certificate of Registration issued

: 1 March 2019

Name of the owner : Air Niugini Limited
Name of the operator : Air Niugini Limited
Certificate of Airworthiness number : 009

Certificate of Airworthiness issued

Certificate of Airworthiness valid to

1.6.1.1 Engine data
Engine type

Year of Manufacture

: 1 March 2019

: Non terminating

: Turbofan

11995

Manufacturer : Rolls-Royce
Model 1 620-15

No. 1 engine (Left)

Serial number 117235

Total time since new :43,212.13 hours
Cycles since new : 38,860.00

No. 2 engine (Right)

Serial number 117359

Total time since new :50,477.59 hours
Cycles since new :51,143.00

1.6.1.2 Minimum Equipment List

There was no outstanding Minimum Equipment List (item) at the time of the flight.

1.6.1.3 Fuel information

The investigation determined that fuel was not a contributing factor to the serious incident.

1.6.2 Aircraft Systems

1.6.2.1 Bleed Air System

According to the manufacturer’s Maintenance Manual, the bleed air system supplies regulated
pressure and temperature from the engines to different aircraft systems for air conditioning,
pressurisation and anti-icing, and other functions.

(18]



As graphically described in Figure 3, bleed air travels to the different aircraft systems through ducting
from the engine’s Low Pressure (LP) and High-Pressure (HP) compressors. The LP compressor
supplies bleed air when power levers are set to engine power higher than 80% N2!" RPM. During low
RPM operation, or when anti-icing system is in use, a Shut-Off and Temperature-Modulating Valve
(SOTMV) connected to the HP compressor section lines opens allowing bleed air from the HP
COMpressor.

During the operation of the anti-icing system, the SOTMV switches to the temperature modulating
mode and operates in response to changes in bleed air. Before bleed air flows upstream, it is regulated
enough to flow within the limit to meet the intended design purpose of the aircraft bleed system. The
Shut-Off and Pressure Regulating Valve (SOPRV) brings the pressure of the bleed air supply flowing
upstream to a range of 51 to 57 psi in accordance with design specifications.

The Overpressure Shut-off Valve (OPSOV) allows bleed-air supply pressure between 67.5 and 72.5
psi and protects the system from over-pressurisation if the SOPRV fails in the open position. The
pressurised (regulated) bleed air reaches the manifold where it is available to the anti-icing, air
conditioning and pressurisation system.

7

CVIRPE, B LT

|
1 i
| | FRSLE-wiklLIE DUl
VRLYVT %
{ [ Hameil WALLLD DLt
| | e T THI
i i TaTEHEETAT 1
| Wkli ANTI DG |
Pl gt LI PELLEURE 1
FORWARE [RASS i ) BLAR [ASCD | PRl R EL w
[OPLETET KT | LSEEES RS DIWITA il :-:r'hu'-'ru'l'n
LP Chistli Vaks LT OFF AWD
HP Cheati Wik ratty o WAL 1
BeLT-0FF AND
MM AOO FALYL 1=
Bleead froen the LR Compe es cor ] ure e gofaned] s 1P
=¥ Bleed froem the HP Compretsanunregulated) |y
e Regpalated Bleed Alr NG
W
AfL B
LR FTARTER
ATk §@ [ —
T __'_._.__,_.-—F'J

Figure 3: Bleed air schematics for No. 1 engine.

When the flight crew select the engine anti-icing on each of the engines, the engine anti-icing SOPRV
opens, and the bleed air then enters it and into the leading edge of the nose cowl to remove ice and
frost.

11 N2 - In a two spool axial flow jet engine, N2 refers to the rotational speed of the high speed spool which consists of the high pressure compressor and the high

pressure turbine.
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1.6.2.1.1 Flight Warning System

The bleed air system has its warning system that responds to faults occurring within the bleed system.
Sensors identify when these faults are associated to the valves SOTMV, OPSOV or SOPRV, and send
electrical signals to the flight warning computer (FWC), and from there to the overhead cockpit panel
as BLEED 1 FAULT or BLEED 2 FAULT, as appropriate, accompanied with an alert message to the
MFDU and an aural warning.

Specifically, during engine anti-icing activation, control sensors manage the SOTMV, allowing bleed
air from the HP compressor to be supplied through the ducting system to the aircraft at a temperature
of more than 265 degrees Celsius. If temperature reaches more than 300 degrees Celsius, the contacts
in the primary overheat bi-metallic switch would close and send an electrical signal to the temperature-
modulating control relay and the duct overheats relay to close the SOTMYV and SOPRYV respectively
which will send BLEED SYS 1 FAULT or BLEED SYS 2 FAULT alert signals to the FWC, indicated
by an amber light displayed on the overhead panel as BLEED 1 FAULT or BLEED 2 FAULT.

1.6.2.2 Engine anti-icing

Engine bleed air is used for engine, wing, and tail anti-icing. Anti-icing controls are located at the
ANTI-ICING panel.

ANTI-ICING
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Figure 4: Anti - icing panel

The engine anti — icing system includes the pressure regulator and shut-off valve (PRSOV) and
ducting. The PRSOV installed on each engine controls the flow of engine bleed-air to the engine air
intake and keeps the flow of bleed-air at a constant pressure.

When engine anti-icing is turned on, the PRSOV is opened, provided the engine is running and bleed-
air pressure is sufficient. Pressure regulated bleed air is now routed through the nacelle leading edge.
Low pressure will be detected, and an alert presented to the FWC. The air that is discarded from the
nacelle flows back into the engine, thus providing anti-icing for the air intake.
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Figure 5: Engine anti-icing components

1.6.3 Defect

1.6.3.1 Bleed System

According to the Operator’s post-occurrence maintenance records!? , the right and left hand SOTMV
and left hand SOPRV were found to be faulty and were subject to troubleshooting and replaced.

1.6.3.2 Passenger oxygen masks

During interview, the cabin crew reported that about 12 passenger oxygen masks came loose when
pulled on, and oxygen units at row seats 9 EFG, 14 EFG and 21 AB did not deploy/open. The SCC
stated that these defects were not recorded in the cabin defect report form (See Appendix B, 5.2.2). The
SCC also stated that the defect was included in her operations occurrence report (OOR) form'3 to the
safety department and a copy attached to the voyage report!“ for cabin crew department.

The investigation found that these defects were not recorded on the Aircraft Journal Technical Log
(AJTL) 5790 and there were no records of maintenance actions taken to rectify them (Refer to Section
1.17.4).

12 Refer to Section 1.18.4 Operator’s Post-Occurrence Maintenance.

13 The Operator’s occurrence reporting form, accepted by CASA PNG and meets the requirements of CAR Part 12 requirements SOURCE: AIR NIUGINI CORPORATE SAFETY

MANAGEMENT SYSTEM MANUAL.

14 Completed daily after each flight by the SCC and forwarded to the Manager Cabin Crew, who addresses issues accordingly and provide feedback where necessary
SOURCE: AIR NIUGINI CABIN CREW ADMINISTRATION MANAUAL.
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1.6.4 Recurring Defects

In the review of the AJTL by the AIC it was identified that recurring defects!® involving the Bleed Air
System occurred between September 2019 and the date of the occurrence.

Between the period 18/09/19 to 23/09/19- AJTL J 9966, J 9970, J 9976, J 9979, J 9981, J 9982
Between the period 25/09/19 t029/09/19- AJTL J 9985, J 9988, J 9994

Between the period 16/11/19 to 22/11/19-AJTL K 0085, K 0093, K 3603

Between the period 11/03/20 to 16/03/20-AJTL K5777, K 5782, K 5786.

The investigation also reviewed the quarterly reliability reports of 2019 and found that in the 2nd
quarter of 2019 ATA 36-Pneumatic Systems was in the top 5 ATA delays and cancellations for
F70/F100 Fleets.

According to the AJTL K5789, earlier on the day of the occurrence, there was one unscheduled
maintenance action carried out on the aircraft regarding Bleed 1 fault on take-off from Goroka (see

Table 2).
AJTL No. Defect Date | Defect Action Released to
/Ttem service date
K 5789/1 18/03/20 FOR INFOR BLEED 1 | INFOR NOTED WITH THANKS - 18/03/20

FAULT ON TAKEOFF.| RESET SATISFACTORY - NIL
PROC ACTIONED & | FAULTS. MONITOR & REPORT,
CLEARED REFER MM 36-11-00

Table 2: Unscheduled maintenance recorded on AJTL 5789 Item 1.

The LAME 1'% stated during interview that he attended to the defect as reported on the AJTL when
the aircraft arrived in Port Moresby from Goroka. He commenced troubleshooting; set the No.1 engine
power to idle and turned the aircraft bleed system and MFDU on to check if the fault would recur. He
confirmed that there was no fault observed. He then turned on the pneumatically operated systems;
anti-icing, air conditioning and pressurization system, and pulled the Bleed 1 and Bleed 2 circuit
breakers while pressing the Bleed 1 and 2 switches on the air-conditioning panel. He confirmed that
he still did not observe any bleed system related faults. He therefore released the aircraft back to
service.

About a month after the occurrence, on 26 April 2020, two SOTMVs and one SOPRV were replaced,
and a functional test was carried out. The aircraft was released back to service on 29 April 2020, after
a return to service check and a post defect rectification verification flight were conducted.

15 A defect that occurs three times or more in seven days and require special attention and technical expertise until they are rectified permanently (Maintenance Control

Manual, Volume 1, Section 2.11.3.3).

16 License Aircraft Maintenance Engineer: See Appendix C,5.3.1 for LAME 1 personal information.
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1.7 Meteorological information

The TAF!7 for Madang was issued by PNG National Weather Service and was in effect on the day of
the serious incident between 12:00pm, 18 March 2020 — 12:00 am 19 March 2020:

Wind : 90 degrees at 10 knots

Weather : Clear visibility with light showers and rain, scattered clouds at 1,600 feet, scattered
clouds at 3,000 feet and broken clouds at 12,000 feet.

INTER : intermediate weather expected between 02:00 — 14:00 UTC (12:00, 18 March 2020

—00:00 am 19 March 2020) is reduced visibility to 4 km, heavy showers and rain and
broken clouds at 800 feet.

: 1012, 1010, 1011 and 1013 hPa respectively (three-hour interval between 02:00 —
14:00 UTC on 18 March 2020 -) (three-hour interval between 12:00, 18 March 2020
—00:00 19 March 2020).

Air Pressure

1.7.1 Pilot observation

The PIC stated during interview that when they had passed MAIYU!8, which is about 80 nm SE of
Wewak, he looked ahead of their track and saw cloud build up to 40,000 ft, about 90 nm from Wewak
all the way to overhead Goroka and slightly beyond. Consequently, the crew requested diversion of 15
nm left and right of the track to avoid the weather.

1.8 Aids to navigation

Ground-based navigation aids, on-board navigation aids, and aerodrome visual ground aids and their
serviceability were not factors in this serious incident.

1.9 Communications

The aircraft was fitted with both VHF and HF systems. All communication was conducted on the VHF.

All communication between the crew of P2-ANF and the Air Traffic Services (ATS) was recorded by
ground based automatic voice recording equipment. All relevant audio recordings were retrieved for
the investigation.

According to the audio recording, the communication was readable throughout the flight and
emergency.

1.10 Aerodrome information

Name of aerodrome : Madang Airport
: AYMD

: National Airports Corporation (NAC)

Location indicator

Airport operator

Runway 07 dimension  : 1, 570 m x 30m
Runway 25 dimension  : 1, 570 m x 30m
Latitude :5°12'30.00"S
Longitude : 145°47'15.60"E
Elevation : 18 ft (5.5 m)

17 Terminal Area Forecast.

18 Five letter waypoint indicator.
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Aeronautical Information Publication (AIP), states that Madang Airport has a Category 6 Rescue and
Fire Fighting service available and has two fire tenders on stand-by at the station. The operational
hours begin at 06:30 and ends at 17:30.

1.11 Flight recorders

The aircraft was fitted with a solid-state cockpit voice recorder (SSCVR) and a separate solid-state
flight data recorder (SSFDR).

The FDR identifying information:
* Manufacturer: Honeywell
* Model: SSFDR
* Part Number: 980 — 4120 — DXUS
* Serial Number: 10629

* Recording Duration: At least 25 hours

The CVR identifying information:
* Manufacturer: Honeywell
* Model: SSCVR
* Part Number: 980 — 6022 — 001
* Serial Number: 0385

* Recording Duration: At least 2 hours

The SSCVR was manufactured by Honeywell, with 5 input channels of cockpit audio as; Command,
First Officer, Passenger Address (PA), Cockpit Area Microphone (CAM) and a Mixed Band (MB)
which was a combination of the channels Command, First Officer and PA. The MB and the CAM had
a recording capacity of about 120 minutes while the other three channels had a recording capacity of
about 30 minutes.

The SSCVR and SSFDR were downloaded by AIC on 19 March 2020. The analysis of the data showed
that since the Master Caution activation in-flight until the shut-down of the aircraft at Madang Airport,
the time was about 36 minutes. However, this portion was not available in the SSCVR data retrieved
as the subsequent operations to ferry the aircraft back to Jacksons International Airport and the
maintenance activities conducted afterwards exceeded the maximum recording time and overwrote
that data.
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Figure 6: Overview of the SSCVR being overwritten.

The SSFDR was downloaded during the investigation by AIC on 19 March 2020. The relevant
parameters for this occurrence are shown in Figure 7.
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Figure 7: P2-ANF SSFDR overview.

Apart from the parameters presented in the previous figure, the AIC also derived the estimate latitude
and longitude which were used to recreate the aircraft’s landing roll and taxi.

1.12 Wreckage and impact information
Not applicable.
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1.13 Medical and pathological information

Not applicable.

1.14 Fire

There was no evidence of pre- or post-impact fire.

1.15 Survival Aspects

1.15.1 Cabin

During interview, the cabin crew stated that they were conducting their inflight cabin services when
the flight crew switched on the fasten seatbelt/no smoking sign. They assumed it was a signal for
expected turbulence. The CC2 stated that she made a PA to passengers regarding turbulence and then
continued with inflight duties.

The CC3 reported that she was at row 15 when she began feeling her ears block and throat dryness. A
few seconds later, CC3 observed the fasten seatbelt sign illuminate and heard the PA made by the
CcC2.

The cabin crew reported that they felt the aircraft suddenly commence a gradual descent. They recalled
the copilot making an emergency PA;

“Attention! Attention! Emergency Descent.”

The SCC stated upon hearing the PA, she immediately took up her seat at the forward crew station in
time to see the oxygen masks deploy in the cabin. The CC3 stated that she quickly took the cart to the
rear galley area where she stowed it away before the oxygen masks deployed. She quickly checked the
lavatories, took up her crew seat and donned her oxygen mask. The CC2 reported that she quickly
stowed away and secured all carts and catering equipment at the forward galley, then occupied row 2,
seat Bravo (2B) and donned her oxygen mask.

The SCC and CC3 reported that some passengers were unsure of how to activate the oxygen masks,
therefore they used hand gestures to indicate to these passengers on how to pull down and wear their
oxygen masks. The passengers subsequently donned their oxygen masks.

CC3 stated that the passenger at row 20, seat Bravo (20B) pulled down on the first mask and it came
out, so he pulled on the second one and donned it. She also stated that the passenger at row 21, seat
Alfa (21A) moved to row 20, seat Foxtrot (20F) as the oxygen units / masks at row 21 did not deploy.

The cabin crew stated that they had remained seated for about 15 minutes before the flight crew made
another PA stating;

“Cabin Crew carry out your follow up duties”

The cabin crew subsequently checked on each other, then checked the lavatories and confirmed that
they were vacant. They then checked the passengers and confirmed that the passengers were calm and
did not require medical assistance. Subsequently, the SCC reported to the PIC on the status of cabin.

The cabin crew also reported that oxygen units did not open/deploy above row seats 9 EFG, 14 EFG
and 21 AB (Refer to Section 1.15.2).
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Figure 8: Cabin layout including crew and passenger seating arrangement.

The cabin crew stated that when they arrived at Madang Airport, the passengers were met by customer
service officers upon disembarking the aircraft.

At the time of the occurrence, the cabin crew members were within their duty and flight time
limitations in accordance with the Operator’s Cabin Crew Administration Manual Section 9.1.6 and
CAR Part 122.257.

1.15.2 Cabin emergency warning system and procedures

During interview, the cabin crew stated that there was no pre-recorded PA heard in the cabin, as stated
in the Operator’s Safety and Emergency Procedures Manual (SEPM), Volume 1, Section 5.5.3 which
states;

1. On aircraft fitted with a tape recorder, the Decompression Emergency Warning Announcement

will be made automatically should the cabin pressure altitude ever exceed 14,000 fi.

Note: Any PA announcement will override the decompression emergency warning announcement.

2. On aircraft not fitted with a tape recorder or if the auto announcement is inoperative or fails to
operate, the Pilot Monitoring (PM) or designated Flight Deck crew member will make an

announcement using the PA system:

This is an emergency pull an oxygen mask down — place the mask over your nose and mouth —

breathe normally — remain seated with your seat belt fastened.

The Manufacturer stated that according to their document management system, the Service Bulletin
SBF100-23-045 App.06 (See Appendix D) had been accomplished on P2-ANF. The existing Music
and Pre-recorded Announcement Reproducer was replaced with a Becker DP-4100 digital player. The
new system does not contain an automatic decompression warning announcement.

The investigation found that the Operator’s active Fokker 100 Aircraft Operation Manual (AOM) did
not contain any information on either the existing Music and Pre-recorded Announcements Reproducer
or the Becker DP-4100 digital player.
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1.15.3 Airport Rescue and Fire Fighting

According to the Aviation Rescue and Fire Fighting Service (ARFFS) at Madang Airport, Madang
ATC Tower notified the ARFFS at 14:32 via a phone call to the Fire Control Centre (FCC) of an
imminent emergency landing for ANF as a result of an in-flight cabin air pressure problem.

During an interview with Madang Airport’s Chief Fire Warden, he stated that the FCC disseminated
the emergency information to the rest of the ARFFS team through the PA system at which time the
ARFFS immediately responded by deploying a six men crew with two fire trucks. The Chief Fire
Warden also stated that the ARFFS treated the emergency as an abnormal landing and responded to
the emergency in accordance with Aerodrome Emergency Procedures for Emergency No. 5 —
Abnormal Landings.

The Aviation Fire Service Incident Report provided by the ARFFS to AIC showed that both fire trucks
were positioned at Taxiway Charlie (C) and Taxiway Delta (D). According to the ARFFS journal
entry, P2-ANF touched down on Runway 07 at Madang Airport at 14:46.

During interview, the Chief Fire Warden stated that after the aircraft completed the landing roll, the
two fire trucks entered the runway and, one on each side, escorted the aircraft as it backtracked and
exited via taxiway C onto parking bay number 04 (see Figure 9).
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Figure 9: Ground roll direction of the aircraft post touchdown at Madang Airport.

The Chief Fire Warden further stated that the two fire trucks parked behind, on each side of the aircraft
and remained until the aircraft’s engines were shut down.

The ARFFS journal entry showed that the ARFFS crew subsequently stood down from the emergency
ARFFS duties and returned to the station at 14:50.

1.16 Tests and research
Not Applicable.
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1.17Organisational and management information
1.17.1 General

Air Niugini Limited is a State Owned Enterprise, with its headquarters in Air Niugini Haus, 7 Mile,
Port Moresby, PNG. Its main operational base and maintenance base is located at Jacksons
International Airport at 7 Mile, Port Moresby. Air Niugini operates both domestically and
internationally.

1.17.1 Operator’s Emergency Response Plan

The Operator’s Corporate Emergency Response Manual (CERM), Section 1.7.3 ‘Operations Control’
states;

Operations Control has the responsibility to identify an emergency situation or potential
emergency situation and to respond accordingly, including calling out the Response
Management Team.

NOTE: To satisfy the requirements of ORG 1.3.1, Operations Control has the authority, as
delegated by General Manager Ground Operations and Aviation Security, to carry out this
responsibility, including making an initial assessment as to whether an emergency situation
is an “operational emergency” or requires a corporate emergency response.

The Operator informed the AIC that the occurrence did not require an emergency response at Corporate
level.

1.17.2 Operator’s Internal Occurrence Reporting

An Operational Occurrence Report (OOR) on Double bleed fault and air diversion was submitted by
the PIC to Safety Department and entered into the Aviation Quality Database (AQD) system
(Occurrence No 0292-20). An Assessment Summary of the fault (20/A1/336) was provided by the
Operator to the AIC. The assessment stated:

RH SOPRYV removed and replacement valve installed IAW AMM 36-11-05-400-914-A. Leak
check c/out - Satisfactory. LH SOTMYV removed and replacement valve installed IAW AMM
36-11-03. Leak check c/out satis. RH SOTMYV replacement valve installed IAW AMM 36-11-
03. Leak check c/out satis. Functional and Operational test of SOPRV and SOTMV c/out IAW
AMM 36-11-05-720-815-A and AMM 36-11-03-720-835- A satisfactory at this time.
SOTMYV close at 80% and remain closed above 90% N2. Aircraft verification flight c/out.
Aircraft satisfactory.

An OOR was also submitted by the CC1 to Safety Department and entered into AQD (Occurrence
0299-20) for oxygen masks in three panels that did not deploy and 12 masks came loose from the tube.

The PIC had stated in an email to AIC that CC1 had advised him of oxygen masks that did not deploy
The PIC then advised CC1 to enter the defect in the CDR. However, there was no evidence of the
defect been entered in the CDR nor the AJTL.

The AJTL (K5790) for the flight only listed the following defects:

o SELECTION OF ENG 1 & 2 ANTI ICING ON @FL 290 LED TO A DOUBLE BLEED FAULT
WHICH EVENTUALLY LED TO AN EMERGENCY DESCENT

o PAX OXYGEN SYS MAN OVRD ACTIVATED DURING EMERGENCY DESCENT

o CREW OXYGEN MASKS USED

e BOTH COWLS & ACCESS PANELS FOR BOTH TMSOV'S OPENED FOR ACCESS ENG | & 2
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Corrective actions were taken for the listed defects and released to service.

The PIC also stated that upon landing in Port Moresby, he verbally advised the engineers and showed
them where the masks did not deploy.

An assessment summary 20/Al/343 of the defect (oxygen masks not deploying) did not identify any
defects in the oxygen masks as no entry was made in the CDR nor in the AJTL.

1.18 Additional information

1.18.1 Altitude and cabin pressurisation

According to various studies on human physiology in the air environment, above 10,000 ft of altitude
in the Standard Atmosphere, the use of supplementary oxygen is anticipated to avoid adverse
physiological effects that could occur as a result of human exposure to the decrease in atmospheric
pressure resulting in lower concentrations of oxygen.

Aircraft equipped with pressurisation systems, even when physically operated at altitudes well above
10,000 ft, have the capacity to maintain an internal pressure as if they were flying at 8,000 ft or lower,
which allows normal human performance without the need for supplementary oxygen.

In the event of a cabin depressurisation during flight, the occupants of the aircraft are exposed to the
existing conditions at the physical altitude in which the aircraft is flying, hence the use of
supplementary oxygen and a rapid descent to an altitude equal or below 10,000 ft become necessary
to avoid adverse physiological effects.

1.18.2 Operators post occurrence maintenance

The post-occurrence maintenance records showed that during the troubleshooting process, the Shut-off
Temperature Modulating Valve (SOTMV) and the Shut-off and Pressure Regulating Valve (SOPRV)
were replaced.

Shut-off Temperature Modulating Valve (SOTMV)

According to the Operator’s LAME 2! on the 19 March 2020, he, together with maintenance person
went onboard to take the reading on the Maintenance Test Panel (MTP) A. He conducted an engine
run to do the functional test of the SOTMYV in accordance with TASK 36-11-03-720-835-A Operational
test - SOTMYV. He stated that he proceeded to Step 6 but the SOTMYV did not close at the expected 77%
power, hence, he progressively increased the engine power where above 90%, the SOTMV
momentarily closed, and opened again on both engines. The SOTMYV were determined to be faulty.

Shut-off and Pressure Regulating Valve (SOPRY)

On 23 March 2020, LAME 2 carried out a functional test of the SOPRV in accordance with the AMM
and found both SOPRV were operating at 60 psi, outside the normal operational range of 51 to 57 psi.
He then adjusted both SOPRVs. LH SOPRYV was regulating within the required rate of 53 psi. However,
RH SOPRYV was then regulating at 48 psi.

19 See Appendix C, 5.3.2 for LAME 2 personal information.
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On the 27 April 2020, RH SOPRV was then adjusted by LAME 3?° and found satisfactory in accordance
with Functional Test - Shut-Off and Pressure Regulating Valve (SOPRYV) (with the engines running).

In an interview with AIC, LAME 3 stated that he conducted pneumatic valve test on the LH and RH
SOPRYV and LH and RH SOTMYV in accordance with the AMM. The following results were observed
during the test:

AJTL No Defect Action Taken Maintenance
Release Date

PROGRESSIVE T/SHOOTING C/O
AJTL No. AS PER FOKKER ADVICE & IAW | 27/04/2020

K5800/1-4: I;SEEETION 0515571\?2}/ 11: AMD97s'  F36-200320-50A, F36-
200323-00A,

& 2 ANTI-ICE ON LED
TO A DOUBLE F36-200324-00A, F36-200328-00A &
F36-200421-50A, ALL SATIS AT
THIS TIME. PNEUMATIC SYSTEM
HEALTH

BLEED FAULT.

CHECK C/O & THE FOLLOWING
FAILURES OBSERVED; LH SOPRV
FAILED. L4 COMING ON AT 61PSI
- OUTSIDE

HP LIMITS. TEST C/O AW AMM
36-11-05-720-825A. LH SOTMV
FAILED. GAUGE 3 READING AT
HP - 21PSI -

OUTSIDE LIMITS. RH SOTMV
FAILED. GAUGE 3 READING AT
HP - OFF SCALE. SOTMV TESTS
PERFORMED TAW AMM 36-11-03-
720-825-A.

Table 3: Post occurrence maintenance results for SOPRV and SOTMV.

1.19 Useful or effective investigation techniques

The investigation was conducted in accordance with the Papua New Guinea Civil Aviation Act 2000
(As Amended), and the Accident Investigation Commission’s approved policies and procedures, and
in accordance with the Standards and Recommended Practices of Annex 13 to the Convention on
International Civil Aviation.

20 See Appendix C, 5.3.3 for LAME 3 personal information.
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2 ANALYSIS

2.1

2.2

221

General

The analysis section of this report discusses relevant facts which contributed to the onset of the
emergency and serious incident.

The investigation determined that there were no issues with the aircraft and its systems apart from the
defect in the bleed air system. The analysis will therefore focus on the following issues but not
necessary under separate headings:

e  Operations,

e Aircraft systems and maintenance.

Operations

Operational procedures

The flight crew activated the engine anti-icing system as part of the standard procedure when the
aircraft entered cloud.

Subsequent to the double bleed fault along with the activation of the Master Caution alert, the crew
proceeded to action the Double Bleed Fault procedure. As required by the procedure, the crew donned
their oxygen masks and established communication. They then switched off the bleed 1 and 2 systems
and when they would have been about turn them back on, a Master/Excessive Cabin Altitude Warning
triggered, in response to which the crew proceeded with the Excessive Cabin Altitude procedure,
prioritising it over the continuation of the Double Bleed Fault as the Excessive Cabin Altitude is an
emergency procedure. Emergency procedures requires crews’ immediate actions for the safety of the
aircraft and its occupants.

The first two action items of the Excessive Cabin Altitude procedure are identical to that of the Double
Bleed Fault procedure and therefore they were actioned prior to the crew receiving the Master/
Excessive Cabin Altitude Warning alert. The investigation determined that the PIC switched on the
fasten seatbelt/no smoking sign at this time, prior to announcing and commencing the emergency
descent. Hence, the cabin crew assumed that the seatbelt/no smoking sign was switched on due to
expected turbulence.

The crew initiated emergency descent and proceeded with the ORH Emergency Descent procedure.
As the CVR recordings were partially overwritten during the post occurrence operation and
maintenance, the investigation was unable to determine the status and specific timings of a number of
items from the Emergency Descent procedure including ATS disconnection, Flight Mode selection
and Transponder setting.

Although not contributory to this occurrence, the investigation determined that, as the aircraft was not
equipped with a tape recorder with an automatic Decompression Emergency Warning Announcement,
at the onset of the emergency the flight crew should have made the following announcement using the
PA system ‘“this is an emergency pull an oxygen mask down — place the mask over your nose and
mouth — breathe normally — remain seated with your seat belt fastened”. This announcement does not
only have the intention of providing awareness to the cabin crew, but it also assists the passengers, by
reinforcing the instructions that the cabin crew should provide during the initial safety briefing about
use of oxygen masks. However, according to the information gathered, that announcement was never
done.
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Nevertheless, when the cabin crew received the “Attention! Attention! Emergency descent”
announcement, they were able to conduct the appropriate actions to manage the emergency in the
cabin.

2.3 Aircraft systems and maintenance

2.3.1 Bleed system

The investigation found that there were irregularly intermittent faults in the bleed air systems of the
aircraft, observed in a number of opportunities well before the day of the occurrence and had been
identified by the Operator as recurrent defects. Particularly, these faults reoccurred earlier on the 18
March 2020, and during the operation in which this serious incident took place.

In the context of the occurrence, as the SOTMVs were not functioning according to the engine RPM
and the SOPRVs were regulating above the upper limit, bleed air may have been supplied in excess
and at high temperature, causing the overheat switch to close the SOPRVs and SOTMVs and with this,
discontinuing the supply of bleed air to the aircraft, leading to the increase in cabin altitude that
originated the cabin depressurisation event.

The investigation identified that as the faults were occurring at irregular intervals, and flight crews and
maintenance were conducting tests and resets of the system when they occurred, which temporarily
solved the issues and allowed the continuation of flights or the release of the aircraft back to service,
no additional fault identification or troubleshooting procedures, nor effective follow-up, were
conducted by the Operator to identify and address the underlying causes of these faults.

Moreover, it was only during the post-occurrence maintenance actions that a number of components
were found defective in both engine bleed systems and, in particular, the SOTMVs and SOPRVs,
which were then replaced.

2.3.2 Oxygen system

The investigation was unable to determine the cause of the defective oxygen units at row seats 9 EFG,
14 EFG and 21 AB, which did not deploy during the onset of the emergency, due to the absence of
maintenance records, because of these defects not being reported by the cabin crew using the cabin
defect report form.
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3 CONCLUSIONS

3.1 Findings

311
a)

b)

¢)
d)

e)

f)

g)
h)

3.1.2
a)

Aircraft

The aircraft was certified and equipped in accordance with existing regulations and approved
procedures.

The aircraft had a valid Certificate of Airworthiness.
The aircraft was certified as being airworthy when dispatched for the flight.
There were recurrent defects in the bleed air systems well before the occurrence.

The underlying causes of the recurrent defects in the bleed air systems were not identified nor
addressed before the occurrence.

The failure in the SOPRVs and SOTMVs led to an increase in cabin altitude and a subsequent cabin
depressurisation event.

During post occurrence maintenance SOTMVs and SOPRVs were replaced.

Defects in the oxygen masks that did not activate in flight were not recorded in a cabin defect report
form.

Flight crew

The flight crew members were licenced and qualified for the flight in accordance with existing
regulations.

b) The flight crew members were medically fit and adequately rested to operate the flight.

¢)

3.1.3
a)

The flight crew and cabin crew were in compliance with the flight and duty time regulations.

Flight operations

The flight was conducted in accordance with the procedures in the company Operations Manual.

b) The flight crew carried out normal radio communications with the relevant ATC units.

¢)

The pilot made an early decision to divert towards a suitable aerodrome while attempting to
determine the extent of the emergency.

d) The flight crew broadcast a PAN during the emergency descent, which was acknowledged by ATC.

e)
f)

g)
h)

314

The flight crew donned their oxygen masks at the onset of the emergency.
The flight crew manually deployed passenger and cabin crew oxygen masks.
The flight crew did not make the Decompression Emergency Warning Annunciation.

The flight crew made an emergency PA to which the cabin crew responded, managing the emergency
in the cabin.

Operator

The Operator identified that in-flight emergency did not require an emergency response at corporate
level.
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3.1.5 Air Traffic Services and airport facilities

a) ATC provided prompt and effective assistance to the flight crew.

3.1.6 Flight recorders

a) The aircraft was equipped with a Solid State Flight Data Recorder and a Solid State Cockpit Voice

Recorder as required by regulation.

b) No data useful for the investigation was obtained from the SSCVR as it was overwritten during post

31.7

a)

b)

occurrence events.

Medical

There was no evidence that incapacitation or physiological factors affected the flight crew
performance.

There was no evidence that the flight crew suffered any sudden illness or incapacity which might have
affected their ability to control the aircraft.

3.1.8 Survivability

a)
b)

¢)
d)

e)

f)

3.2

Eight oxygen masks were not deployed during the manual activation of masks.
There were no reported injuries.

The Alert phase was declared immediately upon receipt of the PAN call.
ARFFS were on standby prior to P2-ANF landing.

After the aircraft completed the landing roll, the two ARFF fire trucks entered the runway and
escorted the aircraft as it backtracked and exited via taxiway C onto parking bay number 04.

ARFFS ceased their services at the parking bay after the shutdown of P2-ANF’s engines.

Causes [Contributing factors]

The loss of cabin pressure inflight was due to the simultaneous faults with the PRSOV and SOTMV
within the engine bleed systems.

The aircraft had recurrent defects on the bleed systems. The investigation found that no proper fault
isolation and troubleshooting were applied to identify and address the underlying causes of the faults
prior to the occurrence.

Moreover, due to the intermittent characteristics of the faults, the system tended to operate in a normal
manner when subject to tests and resets done either by maintenance or flight crews whenever those
faults appeared, which difficulted a more in-depth maintenance assessment and action.
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4 RECOMMENDATIONS

4.1 Recommendations

As a result of the investigation into the serious incident involving the Fokker 100 aircraft, registered
P2-ANF, when it experienced a cabin depressurisation event at flight level 29, 326 ft, about 63 nm
from Goroka, the Accident Investigation Commission issued the following recommendations to
address concerns identified in this report.

4.1.1 Recommendation number AIC 21-R05/20-2002 to Air Niugini Limited

The PNG Accident Investigation Commission recommends that Air Niugini Limited, should ensure
the use of its cabin defect report forms is reinforced for cabin crew to ensure that all cabin defects are
recorded and reported in a timely manner, to enable and facilitate maintenance actions.

Action requested

The AIC requests that Air Niugini Limited note recommendation AIC 21-R05/20-2002 and provide a
response to the AIC within 90 days, but no later than 04 October 2021, and explain including with
evidence how Air Niugini Limited has addressed the safety deficiency identified in the safety
recommendation.

4.1.2 Recommendation number AIC 21-R06/20-2002 to Air Niugini Limited

The PNG Accident Investigation Commission recommends that Air Niugini Limited, should ensure
that in their Fokker 100 series aircraft not fitted with tape recorders or if the automatic announcement
is inoperative or fails to operate, the appropriate announcement will be made in accordance with the
Operator’s Safety and Emergency Procedures Manual, when applicable.

Action requested

The AIC requests that Air Niugini Limited note recommendation AIC 21-R05/20-2002 and provide a
response to the AIC within 90 days, but no later than 04 October 2021, and explain including with
evidence how Air Niugini Limited has addressed the safety deficiency identified in the safety
recommendation.
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5 APPENDICES

5.1 Appendix A: Flight Operation

5.1.1 Fokker 100 QRH Abnormal Procedure _ Bleed Fault and Double Bleed Fault

checklists
BLEED FAULT
[BLEED . ...\ ee i easeesensassasnnsnesness . OFF THEN ON
m |f alert recurs:
_EI-.EEE ................................................. . QOFF
DOUBLE BLEED FAULT
g T e L R Rt A I PP S T IR - -2 4 . =5 1
CREWCOMMUMICATION . ............coccivinvnnnnnnncs..-.. EGTABLISH
BLEEDY1AMD 2. . ..cvcsrrasrasssnirasresrrasesnessessss DFF THEN ON
| If alert recurs:
BLEELFY AR b ave s viateicatiainiann s a's Biss diais bate s pon o ae s wsine s N
UNPRESSURIZED FLIGHT PROMC . .. ... .o vnivrnnnnasrasnnas- APPLY 40

| AVOID ICING CONDITIONS
STATUS: Cabin pressurization inoperative,

Adr condilicning moperative,

Engine anli-kcing inoperative.

Wing anti-icing inoparative.

Tail anti-icing moperativa.

Saa 601 pape 14
| L Maximum fight alitude is 10 000 fi or MEA, whichever is higher
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5.1.2 Engine Anti-icing procedure.

System Gperation ;$
Fokker Flight Crew Oparating Manual - Valurme 1 Al kg

71547 Engine Anti-icing

leing conditions ane présent when visible moisture is present.
stich &% clouds or fog with low visibdity, rain, snow, slesl, ice
crystals or with standing waler, ice or snow present on the

ground and when:
*  OWT is balow +8 deg G down bo and including «25 deg ©
gunng ground Sparatsang;

. :’i;th:b#mhﬁdlgﬂdmmtnwﬂhduqu-ﬁdmﬁn

Engine anti-icing must be an during all graund and flight
operations when icing conditions exist or are anticipated | rafer
1o Section 4.12 Adverse Weather Coeraban for additional
regarding icing conditicns).

In kcing conditions in combination with tamparaturas of lass than
+1 dag C, the fallzwing proceduns b recsmmendad 10 shed
pessible fan cs:

+  Accalerale the engine to TE par cent N1, pause
mernensarity ard then sef take-cff thrust,

‘, Flight Technigues
AR Fbg Faokker Flight Creee Oparating Marual - Volumss 1
4.12.1.13 Climb — Cruise — Dascent

Engine anti-icing may be activated when icing condiSions sxist
andior follcwing an “ICING® alert ot MFDS

The system may be switched off one mirute after leaving the
iging conditions or when the “ICING® alert i no longer showing

#An increase in the engine vibration level may bes cbssrved
durring icing conditiorns. The fan will nomaly shed any ics
fermaton and the vibration should dirminish. To assist in o

ing |and operational circumsiances panmiting),
disconnect ATS, guickly retard one thrust lver at a e 1o idle.
Hald it there for apprax 5 seconds ard then advance the thrust
bsver mormantarily to BS per cent M1, This procedure wil
sliminate o reducs the vibration, and tha thiust levers may be
readjusbed thaneaflsr 1o their original pesiticns and ATS
ESalasied,

Wing and tail anti-icing systems should ba activated whan icing
is coserded, The sysiem has been designed for continucus
cperation and may be used for lce shedding provided loe buld
i on wings does not excesd 1.5 emL5 inch If & thicker layer
has developed because of labe activation, the shed ice may be
ingeated by the angines. I this i the case selecl RELIGHT

ignitian before activating the wing anti-icing system.

With ATS engaged, engne thrust B maintained at the el
required to provide the anti-icing systems with bisad mir of
adequate pressure,
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5.1.3 Fokker 100 QRH Emergency Procedures _ Excessive Cabin Altitude and
Emergency Descent checklists

EMERGENCY FPROCEDURES g:.é-l: .
T WERSION 01
MISCELLANEOUS g
EXCESSIVE CABIN ALTITUDE
0¥ MASK (Y
CREW COMMUMICATEON ; ESTABLISH
DESCENT A5 RECD
W N cabin phtucs above 14 500N
P OOy AN DVRL R oo BETIVATE

Wihesn using cresy anpgen lor sepplemenial purposes sslect The mashk reguialons o
NI

- EMERGENCY DESCENT

CAUTION:F STRUCTUNRAL DAMAGE 18 SUSPMECTED. LIMIT AIRSPEED
AND REDUCE MANDEWRING LOADS AS MACH AS PRACTICABLE
ATS. ; [HSCOMNECT
THRUST LEVERS ILE
EPEED BRAEE (il svalable) ; : F T
FLEGHT MODE PANEL 10 000 FTASES
L¥L CH
M Vg
DY MASK AS RLCD
CREW CORMMUNICATION ESTABLISH
SEAT DELTNG SMRG i s JONVON
AT KROTIFY
THANSPONDER s P H o S HELD

W gabin pressurizalion is et

UNPRESSURITED FLIGHT PROC APPLY

Sen B0 pags 1 -

= Incag o peplongid Feghl aBoesn 10 000 A cale siilede, conpicdes T e ol corygen
Ior passengers and crew. When using Crew ouygen o supplemenial puposes
salocd B MASK REGULATORS o MO
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5.1.4 Fokker 100 QRH Abnormal Procedure _ Manual Cabin Pressurisation
Control checklist

.01
ABNORMAL PROCEDURES rf TN
'.T;g-}". VERSION 01
. AR ISSUE 004
pr—
CABIN PRESSURIZATION CONTROL FAULT
=
PR DAY 2z o cccsbitaaa asa e EEsddddadaEEEEEELEddE — L]
AN AR PRERE CTL PR .. oo cvvanssassssssssrmaaaasssssnnsaa APPLY 4=
WARNING: W ALERT JCOURE AFTER LARDHNG:
ACCDMPLISH FIRST STEP OF THE PROCEDURE BEFORE SHUTDOWN
OF BOTH EMGINES TO ENSURE THAT THE CARN 1S DEFRESSURZED
BEFORE QPENING OF THE RDAS MANH CAR PRESS CTL PROC MAY
BE OMITTED.
This alert indicales thal sulsmatc cabin pressurization condeol is inoperalie.
+  Mamimgm and nogateen cabin pressurs difienerdial profection i slill svailabie:
MAMUAL CABIN PRESSURIZATION CONTROL -
PROCEDURE
m CLIMB

BAMUAL CONTROL LEVER v caa s LR

BAAMIMAL RATECOMTROL ... ... ..cccciiivicnnmmmmmsesea A5 RECQD

& 'Whan macking egel CARALT

MAMIRAL CONTROLLEYER . .........ccccccvvrinaan MIC POS
® DESCENT

MAAMIGAL CONTROLLEVER _ .. .. ... ..... . ...c.icimmcnnnnns 1]

RUAMIAAL RATE COMTROL ... ... .. i T ) AS REQD

& Whan cabin aFludE reachas landeg allibuds:

MABHIAAL CONTROLLEVER . .......00vcvcrrrrriras MID POS
B BEFORE LANDING:

MAMUML CONTROLLEVER .. ........c.ccociiirinnananncsnranes L
CRUISE ALT (#) 18 DO 20 e} 32 000 34 000 | 3% 000
TARGET CAR ALT () o 1 000 2 108 J00 | 4000
CRUISE ALT (%) 2000 | 000 31000 1000 |35 000
TARGET CAB ALT (R) 5 D04y 5 SO0 5 404 T 20 B a0
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5.2 Appendix B: Cabin Safety Procedures

5.21 Cabin crew follow up duties.

', General Safety Procedunes
A Safety and Emergency Procedures Manual = Volume 3 (Fokker)

3. Decompression Drill = Cabin Crew;

Immediate Actlons

Sit down and strap in

Fit nearest passenger lype mask
Check oxygen is flowing

When the PIC makes his announcement “Will the Cabin Crew carry
out their follow-up duties™

Transfer to a portable O bottle or use spare masks
Check crew and toilets
Aftend to passengers
Report to CC1
CCA reports to PIC

4. Chemical Sysiarm:

&, Chemical cxygen generators will operate for a
minimurn of 12 minutes. Activated generators cannaot
be shut off.

§. Follow-Up Duties

A, Ensure all crew ane on aither portable coxygen or on
the fixed system.

Ensure passengers are placed on the fived system.
Attend to any injuries,

War 1.0 1-May-1T Carveral Sadety Proceduses
[Document Ovmar (enarad Manager Flight Opemations Fage 2-35
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5.2.2 Cabin Defect Report Form

3

Operational Procedures

Al Biuagin Caten Suwaras Teafer MG

512
B.12.1

5432

Forms

Bar Forms
This fowmm i wesed for of bar S0k O CoeTsUmed guring he This oiosourmesnk marss be
m-nmﬂ;wﬂmummu#:mum 1%
munutey. peoe 4 landng A eysenkal Fud S tom. s completed comecty and comesteg S 0
MOT TO BE USED by comect misiakes

Adrerall Ban/Food Ovder Form

Thees Foi b5 uesedl by e Qualesy Operafod For ordesnng opdifts back B standard nomber required

S.923

Cabin Defect Report Form — MC-B2
1 I Mnughoul e a1y af Rem Decomes ufseraoeabie, wiich wan rmltuly
sErvieable the defer] shall be reporbed in e COR
= T COR 5 10 e presenied and sgred by e Caplan befone s of descent
= I8 Oefect & dReoeeeed BReT I COR P Batr [reenieg 1o e Capiin, B sdw
defect shall be entered and sgred By the Captan after engne shutdosn_ before he
Ciaiaen drsembas
2. Caben Crew Momber Reporig i i mis ELIGHT o, | AIRCRAFT REG: | DATE,

= Each Sefec! shall be orfered Sepatalisl in e DEFECT cotumn weth sach delect

Fanilsiied 1, 2 1, Gnd 4 in T TEM ool
HOTE: Beesicles reporineg oy C-otEn Delecls n e Cabin Delechs Repor] (COR) boos, ese defscts
Ehanghd B bi reporied h Ma \oploe Faport fofm Tof felehnos 4nd 1680w wp by Cabin Crew
Mnagermen leam
‘v B0 1 Moy, 20T Cparaoral Procsdirss.

Dhaaaveiedt Dhimae Dol LIy gt Dipeipnd. Pags =23
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Operational Procedures

C:abin SLanGands Traming Manual

Foem N1 Eb Air Niugini  CABIN DEFECTS REPORT
FLEIHT b ARCRAFT EEG. FR. O TH
e [ Lita] L ES L L ey
T A T kT
DEFLARLD REIFLE IO DL b
AN WL T EETL
T ATER kT
DAFASE D RS T DA e
MANET FRRD 0 [
TP ATEN ik M
ShiH
Lo Lo, Bl Ly ooy ]
AR G T TR
T AT ok M
i AT,
DEFERRED REFER 10 OE ha
N Hﬁ;ﬁ g
e TN THE BICAAFT KRBT ¥ KART &
man el i ay
D3 TR T oy e TH pOinliiydy s WL AT ol T i o T 3 mln T Jokg Dol P e, o el O
[ _ = FESTT T AR T RSN COMTRIE S8 b O
‘P T ll:l._:liilllll o] ety [ TR e PO T i i T (o ek D0

i’ sliwiacal
B .74

Wiarmean 810 1 My, 2017

Daraimagrd i Cuprasral Wlaragis Flpht Dipsss s,

[44]




5.3 Appendix C: Engineering

5.3.1

9.3.2

5.3.3

LAME 1 personal information
Age

Gender

Nationality

Position

Type of license

Type rating

Issuing Authority

LAME 2 personal information
Age

Gender

Nationality

Position

Type of license

Type rating

Issuing Authority

LAME 3 personal information
Age

Gender

Nationality

Position

Type of license

Type rating

Issuing Authority

132

: Male

: Papua New Guinean

: LAME

: Mechanical

: F28-MK 70/100, DHC 8 - 100/200/300
: CASA PNG

155

: Male

: Papua New Guinean

:LAME

: Mechanical

: DH 8 — 100/200/300, F28 — MK 100, B767 —

200/300, B737 — 600 - 900, AMD F900, F70/100

: CASA PNG

135

: Male

: Papua New Guinean

: LAME

: Mechanical

: F28-MK 70/100, DH 8 100 — 300, B737 600 - 900
: CASA PNG
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5.4 Appendix D: Service Bulletin F100-23-045

Fokker 70100

- e e e mw ’ = e mr——
S o P2 [ SR e 1 11

mﬁii Service Bulletin

Predoamsa

CORUNICATICHN

Passenger Entartamment - The Introdscion of & Digital Mussc and AnroursCesment Flayer

1. Pianning Infommatcn
A Effectvity

(1) F2i Mark QOF0D100 arcral Sedinl rumbaers
11244 thru 11585

8. Concument Requiremsnis
{1} Mot apphcabio
L. Reason

(1) Th gl misas (amd anvouncarent) playes s & Sokd Slate digital player for MP3
Tommal comgessaed data The digeal lechnology olfers less manlsnanos oosis and
oy operabon. The audo i somed on memdany cods and can Ba road and weitlon

wilh i Slamndard porsonal compuled
Page 12|34
Revtsion -] -] - -
Sap V08 SEF100-23-04

—h 7
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Fokker 70100

1wy Fead ban s B 'l"rlll-nln-m--nhll-rh-ml rimf!mmuﬂrlrm'rm
- il B e ] S B L, RS S L

El"ﬂﬂH'l Service Bulletin

{n Mmmmﬁmmmu tedl 'y v o
Remcne the exsting muesic and annduncemeant mpreducer (I applicabia)

{1} The techrical condent of this documant is appeovid by EASA, of under tha suthorty af
DA . EASA 1.0 Df

{2} Speciic configurations may be sutject io separate approval, which will be covered by
e Boybcabia ppEeEmic

G, Marpowel
(1) Apprcoamdledy 15 mman-FRours ong ety o do e modificatien on o aircrn
Thur elapreand tirrais will b B hours for 2 man (men)
Baoth menbioned figunes ané nough esimaies. Mofe delaled manpowen mlormabon will
e inchaded inan Appandi to this Proforma Sardce Bulletm
H Weight and Balance
{1} Wil ba parl of tha Appanco
I Eledricnl Load Dot
(1) Wil b piard of the Appondo
4 Soltware Acoompishmant Instnuctcns
{1} Mot applicable
K. Rolstencoes

(1) The mod@caion s covead by Fokker mismal relerence ECH 015515 and
ECR 5552

SEF100.23.045 Sep 1008
Poge 2
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STORKE Service Bulletin
e Fokker 70/100

I WA P p— Y
-
- r—

Sl - -
ELE T s e e s .

-
s
.

L Pubbcations Alecied
{1y This 5B attects the pubbcations lsbed below:
) Mainlennnes Docurmsnislion

- Fokker 7000 Arcsaft Merdenance Manual (A5 chapiar 23-32
. Fokker 7100 Winng Manwal (W) chapier 23-32
- Fokker TOV00 rsimbed Parts Catnlog (10C) choplar 2332

- Foklkoer 7000 Troubls Shooting Schwmatcs Manual {TSSM)

(#} For incorporabon of s Seonon Bullelin in your documentation relier io SEF 100000.
001 {Service Bullstin Indmduction, sechon 4 "Incoponaton of Servece Bulsdrs o
Documnantation of Fokiar Saraces”)

M Intedchangestility o Irermicabilly of Pans
(1F Wil b part of the Appendic

Sep 10408 SBF100-23-045
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2 Malsnsl informaton
A Malenal - Proe and Availabedily

(1) On roquest we wall Supply yoo o customined modiscntion proposal including prices
and kead-1mes.

(2) A custorizsd modiicobon proposal will includs an EASA appiowed Appsndic, mod
o5} and revickons of The affectad documentaton [ apphoaba )

3l ‘rm:mmtuumFm mﬂmmhmam
proposal.

B Matens Regured
(1) Wil b2 pan of the Appendix.
C. Toolng - Price and Availabikty
(1) Will b part of B Appendia
D Drowings Requined
(1) 'Will b part of the Appandi
A Accomgdshment Wi fons

A Becausa this = a Profomma Senica Bullatin, we do not inchude the “Ac
Insiructions” Thay wil b included in an Appendi i this Prolorma Seevice Bullatin

1?:]-23—!]45 Sap 10083
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