LW Australian Government

a5 Australian Transport Safety Bureau

Engine malfunction involving
British Aerospace Jetstream
3206, VH-OTE

near Canberra, Australian Capital Territory, 30 March 2017

ATSB Transport Safety Report
Aviation Occurrence Investigation
AO-2017-037

Final — 9 March 2018



Released in accordance with section 25 of the Transport Safety Investigation Act 2003

Publishing information

Published by:  Australian Transport Safety Bureau
Postal address: PO Box 967, Civic Square ACT 2608

Office: 62 Northbourne Avenue Canberra, Australian Capital Territory 2601
Telephone: 1800 020 616, from overseas +61 2 6257 4150 (24 hours)

Accident and incident notification: 1800 011 034 (24 hours)
Facsimile: 02 6247 3117, from overseas +61 2 6247 3117
Email: atshinfo@atsh.gov.au
Internet: www.atsb.gov.au

© Commonwealth of Australia 2018

0.

Ownership of intellectual property rights in this publication
Unless otherwise noted, copyright (and any other intellectual property rights, if any) in this publication is owned by
the Commonwealth of Australia.

Creative Commons licence
With the exception of the Coat of Arms, ATSB logo, and photos and graphics in which a third party holds copyright,
this publication is licensed under a Creative Commons Attribution 3.0 Australia licence.

Creative Commons Attribution 3.0 Australia Licence is a standard form license agreement that allows you to
copy, distribute, transmit and adapt this publication provided that you attribute the work.

The ATSB’s preference is that you attribute this publication (and any material sourced from it) using the
following wording: Source: Australian Transport Safety Bureau

Copyright in material obtained from other agencies, private individuals or organisations, belongs to those
agencies, individuals or organisations. Where you want to use their material you will need to contact them
directly.

Addendum

Page Change Date



mailto:atsbinfo@atsb.gov.au
http://www.atsb.gov.au/

ATSB — AO-2017-037

Engine malfunction involving British
Aerospace Jetstream 3206, VH-OTE

What happened

On the afternoon of 30 March 2017, the flight crew of a British Aerospace Jetstream 3206 aircraft,
registered VH-OTE, prepared to conduct Pelican Airlines flight FP314 from Canberra Airport,
Australian Capital Territory, to Newcastle Airport (Williamtown), New South Wales. The flight crew
comprised the captain and the first officer.

All pre-flight checks, taxi and engine run-ups were normal, however the left engine single red line
computer was unserviceable (see Single red line section on page 2). This did not prevent the
aircraft from operating the flight but meant that the flight crew had to set the power of the engine
using the manufacturer’s documented torque tables.

At about 1545 Eastern Daylight-saving Time,* the aircraft departed from runway 17 at Canberra
Airport. As the aircraft passed about 7,000 ft on climb, the flight crew observed that the right
engine was producing about 40 per cent torque, while the left was producing about 65 per cent
torque. Fuel flow to the right engine and exhaust gas temperature (EGT) were also slightly lower
than the left. The captain tried to use the power lever to increase torque to the right engine but it
did not respond to produce greater than 40 per cent.

The first officer retrieved the appropriate section of the quick reference handbook (QRH), which
they then actioned. The most common cause of low torque was icing on the compressor inlet
pressure (P2T2) sensors (Figure 1). The QRH response was to turn on heat to melt the ice and
wait 5 minutes to see if there was a power response.

Figure 1. Schematic diagram of Garrett TPE331 engine showing P2T2 inlet

Source: FAAsafety.gov, modified by the ATSB

After completing the actions and waiting the prescribed 5 minutes, there was still no positive
response in the right engine to moving the power lever so the crew elected to return to Canberra
Airport. At about 1559, passing about 9,000 ft, the first officer advised air traffic control (ATC) that
they intended to return to Canberra and ATC provided a clearance for their approach.

1 Eastern Daylight-saving Time (EDT): Universal Coordinated Time (UTC) + 11 hours.
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About 5 minutes later, as the crew prepared for the approach to return, normal power returned to
the right engine. Both engines were now responding to power lever inputs over the full range.
Hence, the flight crew assessed that icing had been the cause of low torque and it had taken
longer than 5 minutes for the ice to melt and the engine to respond.

At about 1604, when at about 9,000 ft, the first officer advised ATC that they had rectified the
situation. The first officer advised that they intended to continue to Newcastle, and subsequently
obtained a clearance to reroute.

Less than 2 minutes after turning the aircraft to track towards Newcastle, the right engine issue
recurred. The captain verified that they could not get more than 40 per cent torque but that by
pulling the power lever back, they could get flight idle torque. In those circumstances, the flight
crew elected to return to Canberra but not to shut down the right engine.

The flight crew did not declare an emergency,? conducted a normal approach and, at about 1621,
the aircraft landed on runway 17 at Canberra Airport without further incident.

Analysis

Flight crew assessment of issue

The aircraft was approaching freezing levels, with the outside temperature about 5 °C at the time
the right engine torque decreased. The aircraft was not in visible moisture but there were showers
in the area. The captain thought at the time that due to the venturi effect (lowering the temperature
of the air flowing into the engine inlets), it could have been the start of freezing conditions for the
engine and that they would have been turning on the anti-icing before long. The captain assessed
that it was therefore possible that the P2T2 (and P3T3) inlets had frozen over and caused the
reduction in available power.

Once the flight crew had turned the anti-icing system on (in accordance with the QRH checklist),
they left it on. Therefore, when the problem recurred, they concluded that icing was not the cause.

Decision to return

The crew assessed that the engine was producing enough torque to operate the aircraft safely. As
holding fuel was required in Newcastle and the cloud base was down to the minima specified for
the approach, however, they elected to return to Canberra. There were no handling issues with
the aircraft, and no adverse yaw. The crew assessed that with 40 per cent torque on the right
engine, they could probably still cruise at the planned altitude of FL 150. 3

During the descent, in accordance with normal procedures, the flight crew reduced the torque on
both engines to 40 per cent, then 20 per cent on final approach and 12 per cent for landing. As
they were able to reduce power on the right engine, the approach was therefore conducted
without any asymmetric thrust.

Single red line

The single red line (SRL) simplifies how the pilot sets the engine torque. The SRL computer
calculates the temperature difference between the turbine inlet temperature and exhaust gas
temperature based on variables including pressure, altitude and true airspeed.

Without the SRL functioning, the flight crew use the manufacturer’s torque tables to determine the
required values and, importantly, to ensure maximum EGT is not exceeded. The flight crew also

2 Airservices Australia defines the two levels of emergency notifications as MAYDAY: My aircraft and its occupants are
threatened by grave and imminent danger and/or | require immediate assistance; PAN PAN: | have an urgent message
to transmit concerning the safety of my aircraft or other vehicle or of some person on board or within sight but | do not
require immediate assistance.

3 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 150 equates to 15,000 ft.



used trend monitoring data (available in the cockpit) to see the relative torque and maximum EGT
for each engine.

During the occurrence flight, the flight crew of VH-OTE were monitoring the EGT closely.
According to the captain, the SRLs in the J3206 aircraft malfunctioned quite frequently but were
readily rectified by maintenance engineers.

Weather

The captain reported that although there were some showers in Canberra at the time, the weather
was ‘not too bad'. In Newcastle, however, there were severe storms, strong rain and winds, and
the visibility and cloud were down to the approach minima. There was up to 60 minutes of holding
fuel required in Newcastle due to the weather.

Engineering report

After the incident, aircraft maintenance engineers conducted ground runs of the engine. The
engineers found no defects with the anti-ice valve, and the torque signal conditioner was normal.
The engineers increased the maximum fuel flow setting on the fuel control unit (FCU) by 10 kg per
hour and subsequent ground runs were satisfactory.

The aircraft subsequently operated several sectors with both engines operating normally. Three
days later, the aircraft underwent scheduled maintenance. The maintenance engineers found that
the No. 2 (right) engine FCU P3 piston was leaking into the P2 section. The P3-P2 is a dry section
of the FCU so that any leaks are air-to-air.

The FCU was sent to an engine overhaul facility in the United States for further inspection. The

FCU had accumulated 2,504.87 hours since new and had run for 1,713.97 hours while installed
on VH-OTE. The inspection found corrosion on the P3 piston sleeve, which was replaced, along
with a new piston seal and ring as part of the standard overhaul process.

The P3 air pressure positions the fuel metering valve to ensure the correct fuel to flow ratio. The
facility engineers advised that an unresponsive power lever was not a normal result of a P3 piston
seal leakage. The most frequent fault reported for P3 piston seal leakage was high flight idle fuel
flows, which did not occur in this case.

The facility engineers had previously advised the aircraft operator that the engine inlet P2T2
sensor was known to be a possible cause of a non-responsive power lever and lack of control of
engine power. An inspection of the sensor was carried out but no defect was found.

The FCU and P2T2 sensor were replaced and the issue did not recur.

Engine manufacturer comments

Honeywell advised that leakage of the FCU P3 piston in to the P2 section can result in the inability
of the FCU to reach the max fuel schedule. The symptoms of this condition would be similar to
icing of the P2 inlet due to the increased pressure within the P2 section.

Threat and error management

When the problem occurred, the captain asked the first officer to retrieve the QRH. The first officer
then read the relevant section and together the flight crew completed the actions. When the
problem was not resolved after the prescribed 5-minute period, the flight crew discussed their
options. They assessed that the weather in Newcastle was unacceptable, particularly with the
possibility of having to conduct a missed approach if they were unable to get the required visibility
at the minima. Therefore, the flight crew decided to return to Canberra Airport.

The flight crew also discussed the possibility of having to conduct a go-around. They assessed
that a go-around with 40 per cent torque on the right engine was possible, that they would have
been able to manage the asymmetric thrust, and that they would have been able to remain visual
in the Canberra circuit area. There was a greater likelihood of having to go around at Newcastle
due to weather, which reaffirmed their decision to return to Canberra.



Previous incident

The ATSB investigated an in-flight engine shutdown involving Pelican Airlines British Aerospace
Jetstream 32 aircraft, registered VH-OTQ, that occurred in December 2016 (AO-2016-171).
Shortly after the aircraft reached its cruising altitude, the right engine EGT gauge indicated a
higher temperature than normal. The power lever did not respond to pilot inputs.

In accordance with the QRH, the flight crew shut down the right engine and returned to Newcastle
Airport, New South Wales, from where they had departed. The flight crew did not declare a PAN,
but the controller initiated an alert phase* during the aircraft's approach.

In that incident, the fuel control unit’'s bearing cage was broken, with many small fragments found
to be interfering with the unit's operation. The bearing cage held the bearing balls and kept them
separated from each other.

Findings

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

e During climb, the right engine was limited to a reduced torque value and the engine did not
respond to the pilot's power lever inputs to increase torque. Due to this reduced torque and
poor weather conditions in Newcastle, the flight crew elected to return to Canberra.

e The reduced engine torque was consistent with leakage of the fuel control unit P3 piston into
the P2 section.

e The flight crew used effective communication and threat and error management techniques in
responding to the issue. Although making an urgency (PAN) broadcast would certainly have
appropriately alerted air traffic control (ATC) to the situation, the flight crew did not consider a
PAN broadcast was necessary in this case as they had advised ATC of the reduced engine
torque, and because a normal approach was possible.

Safety message

This incident provides a good example of effective threat and error management techniques. The
flight crew were faced with an abnormal situation and made the decision to turn back to Canberra
in a collaborative way.

It is important to broadcast a PAN or MAYDAY call, as appropriate, when time permits to alert air
traffic control to an emergency situation. In response, air traffic controllers will provide assistance
such as a priority landing to allow an aircraft to land as soon as possible. Airservices Australia
publications In-flight emergencies and What happens when | declare an emergency provide
relevant information.

4 Alert Phase (ALERFA): an emergency phase declared by the air traffic services when apprehension exists as to the
safety of the aircraft and its occupants.


http://www.atsb.gov.au/publications/investigation_reports/2016/aair/ao-2016-171/
http://www.airservicesaustralia.com/services/how-air-traffic-control-works/in-flight-emergencies/
http://www.airservicesaustralia.com/publications/safety-publications/

General detalls

Occurrence details

Date and time:
Occurrence category:
Primary occurrence type:

Location:

Aircraft details

Manufacturer and model:
Registration:

Operator:

Serial number:

Type of operation:
Persons on board:
Injuries

Aircraft damage:

30 March 2017 — 1545 EDT

Incident

Engine malfunction

near Canberra Airport, Australian Capital Territory

Latitude: 35°18.42'S Longitude: 149°11.70'E

British Aerospace Jetstream 3206
VH-OTE

Pelican Airlines

980

Air transport low capacity — Passenger

Crew — 2 Passengers — 16
Crew -0 Passengers — 0
Nil

About the ATSB

The ATSB is an independent Commonwealth Government statutory agency. The ATSB is
governed by a Commission and is entirely separate from transport regulators, policy makers and
service providers. The ATSB's function is to improve safety and public confidence in the aviation,
marine and rail modes of transport through excellence in: independent investigation of transport
accidents and other safety occurrences; safety data recording, analysis and research; and
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 that fall within Commonwealth jurisdiction, as
well as participating in overseas investigations involving Australian registered aircraft and ships. A
primary concern is the safety of commercial transport, with particular regard to operations
involving the travelling public.

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

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

It is not a function of the ATSB to apportion blame or determine 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.

About this report

Decisions regarding whether to conduct an investigation, and the scope of an investigation, are
based on many factors, including the level of safety benefit likely to be obtained from an
investigation. For this occurrence, a limited-scope, fact-gathering investigation was conducted in
order to produce a short summary report, and allow for greater industry awareness of potential
safety issues and possible safety actions.
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