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Executive summary

What happened

On 30 August 2023, the flight crew of an Alliance Airlines Fokker 100 aircraft, registered VH-FGB,
was operating scheduled passenger flight VA1388 from Brisbane, Queensland to Adelaide, South
Australia. At about 1048 local time, the aircraft commenced the standard instrument arrival into
Adelaide. During the arrival with the auto-flight system engaged, the aircraft descended below a
segment minimum safe altitude of 3,800 ft.

Observing the deviation, the captain commanded the aircraft to hold its current altitude. However,
the first officer observed that the aircraft continued to descend, and in response, disconnected the
autopilot and initiated a climb.

The auto-flight system then captured the lateral track of the localiser and intercepted the
instrument landing system (ILS) glideslope when the autopilot was subsequently reconnected.
The aircraft continued the ILS approach and landed at about 1100.

What the ATSB found

The ATSB found that, for an undetermined reason, the FMS did not capture the selected altitude.
This resulted in the aircraft descending about 480 ft below the segment minimum safe altitude.

Safety message

This incident highlights the importance of flight crew continuously monitoring auto-flight systems
and reacting quickly when the aircraft is not on the expected flight path to ensure that limits are not
exceeded.
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The investigation

Decisions regarding the scope of an investigation are based on many factors, including the level
of safety benefit likely to be obtained from an investigation and the associated resources
required. For this occurrence, a limited-scope investigation was conducted in order to produce a
short investigation report, and allow for greater industry awareness of findings that affect safety
and potential learning opportunities.

The occurrence

On 30 August 2023, an Alliance Airlines Fokker 100 aircraft, registered VH-FGB, was operating
scheduled passenger flight VA1388 from Brisbane, Queensland to Adelaide, South Australia. The
first officer was the pilot flying and the captain was the pilot monitoring."

Prior to departure from Brisbane, the flight crew entered the planned route, arrival, and approach
procedures into the flight management computer. The flight crew selected the vertical navigation
profile (PROF) mode, which was then armed to automatically capture the altitude at which the
climb thrust was reduced (see the section titled Automated flight). The PROF mode is a flight
management system (FMS) managed mode, in which the FMS controls the aircraft’s vertical path.
However, an altitude selected by the flight crew at the flight mode panel (FMP) (Figure 1) takes
precedence over PROF commands. The flight crew also selected and armed the FMS-managed
lateral navigation (NAV) mode.

Figure 1: Flight mode panel
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Source: Fokker, annotated by the ATSB

The aircraft took off at about 0900 Brisbane local time. Recorded flight data showed that passing
about 90 ft above mean sea level (AMSL) on climb, the lateral NAV mode activated. A review of
flight data identified that, at that time, both the vertical and lateral modes were FMS-managed, and
the armed vertical mode was altitude hold (ALT HOLD). The No. 2 (right) autopilot was engaged
passing 574 ft on climb, consistent with the first officer as pilot flying.

When the aircraft reached the cruising altitude of flight level (FL) 320,2 the active vertical mode
changed to FMS-managed altitude hold (ALT HOLD). Apart from during a 30-second period in
which the aircraft commenced a climb to a new cruising altitude of FL 340, the selected modes
remained unchanged for the cruise phase of the flight.

' Pilot Flying (PF) and Pilot Monitoring (PM): procedurally assigned roles with specifically assigned duties at specific
stages of a flight. The PF does most of the flying, except in defined circumstances, such as planning for descent,
approach and landing. The PM carries out support duties and monitors the PF’s actions and the aircraft’s flight path.

2 Flight level: at altitudes above 10,000 ft in Australia, an aircraft’s height above mean sea level is referred to as a flight
level (FL). FL 320 equates to 32,000 ft.
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The flight crew had entered the expected Adelaide BLACK 3A standard instrument arrival (STAR)
and instrument landing system (ILS) — Z for runway 23 into the FMS. For that STAR, there were
FMS-coded altitude restrictions at waypoints PLEZN (at or below 9,000 ft) and KERRS (at or
above 5,000 ft) (Figure 2). The aircraft was required to remain at or above the segment minimum
safe altitude of 3,800 ft until reaching GULLY. There was no altitude restriction and therefore no
FMS-coded altitude for waypoint GULLY on the STAR (Figure 2). However, the ILS had the
FMS-coded altitude constraint at GULLY as depicted on the ILS chart (Figure 3).

Figure 2: Extract of BLACK 3A standard instrument arrival chart
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Figure 3: Extract of ILS-Z Runway 23 Adelaide chart
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At about 1036 Adelaide local time, the aircraft commenced descent from FL 340. The selected
altitude was set to 9,000 ft, consistent with the air traffic control clearance, the lateral mode
remained FMS-managed NAV and the vertical mode became FMS-managed DESCENT.

At 1048:03, the aircraft passed waypoint BLACK at the commencement of the STAR, descending
through 13,600 ft. The altitude was then selected to 5,000 ft. About 1 minute later, APP mode was
selected on the right electronic flight information system panel in preparation for the ILS.

At 1051:17, the aircraft passed the next waypoint on the STAR (PLEZN), descending through
8,090 ft barometric altitude,3 thereby meeting the altitude requirement to be at or below 9,000 ft.
About 1 minute later, the selected altitude was set to 3,800 ft. The flight crew reported that, in
accordance with standard procedure, when they received air traffic control clearance to descend
to 3,800 ft, the first officer set that altitude at the FMP and checked that it annunciated on the
primary flight display. The first officer reported that they read aloud ‘3,800’ and the captain
crosschecked that was the altitude set at the FMP and on the primary flight display. Shortly
afterwards, the selected airspeed was reduced from 250 kt to 193 kt.

At 1053:19, descending through 5,377 ft, the recorded flight data showed the FMS-managed
vertical mode changed from DESCENT to ALT HOLD, consistent with the auto-flight system
reducing the descent rate to meet the altitude constraint at KERRS. The aircraft then passed
waypoint KERRS at about the required 5,000 ft altitude, still descending. Shortly afterwards, the
vertical mode reverted to FMS-managed DESCENT. About 10 seconds later, the APP mode was
selected on the left electronic flight information system panel in preparation for the ILS.

Recorded flight data showed that an altitude alert activated as the aircraft descended through
4,562 ft, consistent with the aircraft being about 750 ft above the selected altitude (of 3,800 ft).
The alert ceased as the aircraft passed 4,062 ft, still descending.

At 1054:43, the aircraft was 1.7 NM prior to waypoint GULLY and descending at about 1,100 ft per
minute, when it descended below the selected altitude of 3,800 ft, which was the segment
minimum safe altitude. The flight crew were monitoring the altitude and noticed that the FMS did

8 Barometric altitude was pressure altitude corrected for QNH, which was 1018 hPa. Subsequent heights all reference
barometric altitude.
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not capture the selected altitude. In response, the captain pressed the altitude control knob to
command the aircraft to hold the current altitude* and the FMS-managed mode was disconnected.
The flight crew reported that the aircraft was in and out of cloud at that time, but they had sufficient
visibility with the ground and terrain to assess that adequate separation existed. As the aircraft
continued to descend through 3,631 ft, the selected airspeed was increased from 193 kt to 206 kt
and the selected altitude was then increased to 4,700 ft by the first officer in an attempt to make
the auto-flight system commence a climb.

Assessing that the aircraft was continuing to descend, 8 seconds later the first officer
disconnected the autopilot, and initiated a climb. The aircraft was then at 3,487 ft. About

15 seconds later, the aircraft passed GULLY at 3,321 ft, descending at 704 ft per minute. The
aircraft then entered a gradual climb, but as the aircraft had passed GULLY, the minimum safe
altitude was 3,200 ft and no further climb was necessary. The flight crew reported selecting the
approach mode (LAND on the FMP), and the aircraft captured the lateral track of the localiser.
The autopilot was reinstated 40 seconds later, at which time the aircraft intercepted the ILS
glideslope. The aircraft continued the ILS approach and landed at about 1100.

Context
Automated flight

The aircraft was fitted with an automatic flight control and augmentation system (AFCAS),
consisting of the automatic flight control, autothrottle and flight augmentation systems. The
automatic flight control system (AFCS) provided flight director guidance, autopilot control and
altitude alerting. Two flight control computers provided the calculations for the AFCS. AFCS
outputs were connected to the electronic flight instrument system (EFIS), autopilot servos for the
ailerons, rudder and elevator, and to the flight management system (FMS) and flight warning
computer. AFCS modes, speed, altitude, heading and bank limit could be selected at the flight
mode panel (FMP), which also had autopilot engage (and an alternate autopilot disconnect).

The AFCAS could be operated in 2 basic states — programmed by the FMS with lateral and
vertical navigation modes (NAV/PROF mode), or through flight crew manipulation of the FMP,
referred to as AFCAS mode. The flight crew had received training in operating PROF and AFCAS
states. The captain reported a preference for AFCAS mode, which required more manual inputs.
The first officer, as pilot flying, elected to operate the flight in PROF mode. The flight crew also
reported being aware that very rarely, the aircraft did not behave as expected when in PROF
mode. As such, the training included monitoring and the importance of reverting to the manual
mode if the auto-flight system was not behaving as expected.

The Alliance Airlines Operations Policy and Procedures Manual, section Flight Techniques stated:
The use of PROF mode in certain approach conditions creates extra workload.
Disconnect the PROF mode in cases where:
¢ Radar headings and/or speed restrictions are given.
o The NAV mode is not used for other reasons.
e Late clearances are given.
¢ Operationally not acceptable speed targets are issued by FMS.
¢ PROF should not be used when NAV is not engaged.

None of these listed conditions existed on the incident arrival/approach.

4 The Fokker 100 Aircraft Operating Manual stated that when the ALT control knob is pushed during climb or descent,
the aircraft will overshoot the altitude at which it is selected by approximately 10% of the vertical speed.
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Recorded data

Recorded flight data from the incident flight is depicted in Figure 4. ATSB analysis of the recorded
data was unable to determine the reason for the descent below the selected altitude. The ATSB
therefore requested assistance from Fokker and Honeywell, as the manufacturer of the flight
management computer.

Fokker advised that the flight data recorder only showed No. 1 (left side) parameters. As the first
officer was the pilot flying, the aircraft was flying on autopilot No. 2. Therefore, it was possible that
the systems were in independent operation and that there was a difference between the

2 systems. However, Alliance Airlines advised that the flight management systems were operating
in cross-talk configuration, so both side parameters should have been evident in the recorded
data.

Fokker also observed that when the flight crew changed the selected altitude to 3,800 ft, they
initially wound the dial down to 3,500 ft before selecting 3,800 ft. Fokker advised that had the
system been in altitude hold mode at the time, it would have captured 3,500 ft. However, it was in
descent mode at that time and the recorded selected altitude was 3,800 ft. Fokker advised that the
alert would activate about 750 ft above the selected altitude and the alert commenced as the
aircraft descended through 4,562 ft, supporting that 3,800 ft was selected.

Honeywell was also unable to provide any reason for the occurrence and advised that they
reviewed their problem reports and did not identify any similar occurrences.

Alliance Airlines analysed flights that tracked to Adelaide via GULLY from August 2023, and found
that the incident flight was the only Alliance Airlines flight below the segment minimum safe
altitude at GULLY. Alliance Airlines also provided additional flight data from VH-FGB, which
included 4 flights from Brisbane to Adelaide in October 2023. In 2 of those, the arrival and
approach were not conducted in FMS-managed mode and in another flight, the FMS-managed
mode was disconnected at about KERRS (the 5,000 ft altitude constrained waypoint).

In data from a flight on 15 October 2023, the auto-flight system entered altitude hold mode and
levelled the aircraft at about 4,500 ft halfway between KERRS and GULLY, with the selected
altitude of 3,800 ft. No difference was identified in the data to explain why that flight met the
minimum safe altitude requirement, and the incident flight did not.
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Figure 4: Recorded flight data for the incident flight showing selected parameters

AQO-2023-041 - Descent below lowest safe altitude, Fokker 100, VH-FGB
near Adelaide Airport, SA - 30 Aug 2023 @ 1055 CST (+9.5 UTC)
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Safety analysis

During the standard instrument arrival to Adelaide Airport, the aircraft was operating in an
automated flight mode, in which the flight management system controlled the flight path.
Approaching waypoint KERRS, although the automatic flight system entered altitude hold mode,
the aircraft continued to descend, but met the 5,000 ft minimum altitude restriction at KERRS. The
automatic flight system then returned to the descent mode and did not capture the selected

3,800 ft altitude, which was the segment minimum safe altitude between KERRS and waypoint
GULLY.

Despite the ATSB consulting with the aircraft manufacturer, Fokker, and the flight management
computer manufacturer, Honeywell, the reason the aircraft did not level at the selected altitude
could not be determined.

Fortunately, in this incident the flight crew were monitoring the instruments and disconnected the
automatic flight system when they detected the descent below the selected altitude and initiated a
climb. By the time the flight crew had completed resolution actions and reinstated the automatic
flight system, the aircraft had passed GULLY and intercepted the lateral localiser track. During that
period, the aircraft was in and out of cloud and the flight crew were able to visually assess terrain
clearance. When the flight crew reconnected the autopilot, the aircraft intercepted the glideslope
and completed the instrument landing system approach.

Findings

ATSB investigation report findings focus on safety factors (that is, events and conditions that
increase risk). Safety factors include ‘contributing factors’ and ‘other factors that increased risk’
(that is, factors that did not meet the definition of a contributing factor for this occurrence but
were still considered important to include in the report for the purpose of increasing awareness
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and enhancing safety). In addition ‘other findings’ may be included to provide important
information about topics other than safety factors.

These findings should not be read as apportioning blame or liability to any particular
organisation or individual.

From the evidence available, the following findings are made with respect to the descent below
the segment minimum safe altitude involving Fokker 100, VH-FGB, near Adelaide Airport, South
Australia on 30 August 2023.

Contributing factors

e Forreasons that could not be determined, the flight management system did not capture the
selected altitude. This resulted in the aircraft descending about 480 ft below the segment
minimum safe altitude.
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General details

Occurrence details

Date and time:

30 August 2023 — 1055 Central Standard Time

Occurrence class:

Incident

Occurrence categories:

Flight below minimum altitude

Location:

14 NM north-east of Adelaide, South Australia

Latitude: 34.7906° S Longitude: 138.7608° E

Aircraft details

Manufacturer and model:

FOKKER AIRCRAFT B.V. F28MK0100

Registration: VH-FGB
Operator: Alliance Airlines Pty Ltd
Serial number: 11446

Type of operation:

Part 121 Australian air transport operations — Larger aeroplanes — Standard Part
121

Activity: Commercial air transport — Scheduled — Domestic
Departure: Brisbane, Queensland

Destination: Adelaide, South Australia

Persons on board: Crew — 5 Passengers — 91
Injuries: Crew -0 Passengers — 0
Aircraft damage: None

> 8¢
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Sources and submissions

Sources of information

The sources of information during the investigation included:
o the flight crew

¢ the aircraft operator and manufacturer

¢ the flight computer software manufacturer

e Airservices Australia

e recorded flight data from the aircraft.

Submissions

Under section 26 of the Transport Safety Investigation Act 2003, the ATSB may provide a draft
report, on a confidential basis, to any person whom the ATSB considers appropriate. That section
allows a person receiving a draft report to make submissions to the ATSB about the draft report.

A draft of this report was provided to the following directly involved parties:

o flight crew

e Alliance Airlines

e Fokker

e Honeywell

¢ United States National Transportation Safety Board
o Civil Aviation Safety Authority.

Submissions were received from:

e Honeywell
o Fokker

e Alliance Airlines.

The submissions were reviewed and, where considered appropriate, the text of the report was
amended accordingly.
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Australian Transport Safety Bureau

About the ATSB

The ATSB is an independent Commonwealth Government statutory agency. It is governed by a
Commission and is entirely separate from transport regulators, policy makers and service
providers.

The ATSB’s purpose is to improve the safety of, and public confidence in, aviation, rail and
marine transport through:

¢ independent investigation of transport accidents and other safety occurrences

o safety data recording, analysis and research

o fostering safety awareness, knowledge and action.

The ATSB is responsible for investigating accidents and other transport safety matters involving
civil aviation, marine and rail operations in Australia, as well as participating in overseas
investigations involving Australian-registered aircraft and ships. It prioritises investigations that
have the potential to deliver the greatest public benefit through improvements to transport
safety.

The ATSB performs its functions in accordance with the provisions of the Transport Safety
Investigation Act 2003 and Regulations and, where applicable, international agreements.

Purpose of safety investigations
The objective of a safety investigation is to enhance transport safety. This is done through:

¢ identifying safety issues and facilitating safety action to address those issues

e providing information about occurrences and their associated safety factors to facilitate
learning within the transport industry.

It is not a function of the ATSB to apportion blame or provide a means for determining liability.
At the same time, an investigation report must include factual material of sufficient weight to
support the analysis and findings. At all times the ATSB endeavours to balance the use of
material that could imply adverse comment with the need to properly explain what happened,
and why, in a fair and unbiased manner. The ATSB does not investigate for the purpose of
taking administrative, regulatory or criminal action.

Terminology

An explanation of terminology used in ATSB investigation reports is available on the ATSB
website. This includes terms such as occurrence, contributing factor, other factor that increased
risk, and safety issue.
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