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Safety summary 
What happened 
On 11 October 2018, a Boeing 787-9, 9V-OJE, operated by Scoot Tigerair (Scoot), departed 
Singapore on a scheduled flight to Perth, Western Australia. During descent, the flight crew 
noticed that the right engine was slow to respond to commands, and its performance continued to 
decline throughout the descent. While passing through 9,000 ft, severe thrust asymmetry 
developed, and the engine shut down shortly afterwards. The crew followed appropriate 
procedures, and due to the proximity of the airport, elected not to attempt a restart. The aircraft 
landed safely with emergency services in attendance. There were no injuries sustained and no 
aircraft damage as a result of the incident. 

What the ATSB found 
The ATSB determined that following a series of engine status and alert messages, 9V-OJE 
experienced an uncommanded engine shutdown while on descent into Perth, before landing 
safely using the operational engine.  

Based on a review of the flight data and an examination of engine components by Rolls-Royce, 
the engine shutdown was due to debris from worn journal bearings in the engine’s secondary 
high-pressure fuel pump blocking an inlet filter for the fuel metering valve servo assembly. This 
prevented the valve from delivering sufficient fuel to the engine. 

Rolls-Royce also determined that, between late 2018 and early 2019, the operator’s fleet of 787 
aircraft had been particularly susceptible to low-life wear in the journal bearings of the secondary 
high-pressure fuel pump. It identified a number of potential factors that led to the component wear 
but, due to the number of variables, a single/dominant reason could not be established. 

What has been done as a result 
Rolls-Royce updated its Fault Isolation Manual to instruct all operators to remove the fuel pump 
and hydro-mechanical unit in the event of a maintenance message regarding the fuel metering 
valve not being in the commanded position. Rolls-Royce is also monitoring maintenance 
messages and investigating the possibility of using flight data to detect fuel pump journal wear 
before its effects on valve operation become apparent. 

Safety message 
This occurrence highlights the importance of flight crew being familiar with emergency procedures, 
so that the appropriate corrective action can be taken quickly and effectively. In this case, the flight 
crew worked effectively to assess the situation, and took appropriate action to minimise risk in 
accordance with the operator’s flight crew operations manual. 

This occurrence also shows that positively identifying the factors contributing to technical failures 
can be difficult and time consuming. However, manufacturers and operators can implement 
interim risk mitigation measures, as was the case here.  
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On 12 October 2018, a non-revenue flight (no passengers or cargo) was conducted to return the 
aircraft to Singapore for further maintenance, during which time the electronic engine controller 
(EEC) was replaced. The aircraft then returned to revenue service. 

On 15 October 2018, the aircraft was on a flight from Sydney to Singapore when several 
maintenance messages indicating similar issues to the occurrence flight were generated, but there 
was no noticeable effect on engine performance. Following the flight, additional components were 
replaced, including the: 

• HMU (further replacement)
• fuel pump
• high- and low-pressure fuel filters
• left and right variable stator vane actuator.
The aircraft was then declared serviceable and returned to service with no further recurrence of
the maintenance messages.

Engine fuel system 
The Trent 1000 fuel system includes a three-stage pump that supplies fuel from the aircraft to the 
engine. Fuel runs through a low pressure (LP) pump followed by two high pressure (HP) pumps, 
identified as primary and secondary, running in parallel. The primary HP pump operates under all 
conditions, while the larger secondary HP pump increases fuel flow to the engine at periods of 
high demand, such as take-off. 

The HP pumps supply fuel to the HMU, which controls fuel flow to the engine using its fuel 
metering valve (FMV) as follows: 

• Fuel enters the FMV servo assembly within the HMU through an inlet filter.
• To change the flow rate of fuel supplied to the engine, the EEC sends electrical signals to the

FMV servo assembly.
• The signals control the position of a valve, which changes the fuel pressures within the servo

assembly.
• These servo pressures determine the position of the FMV, which ultimately controls the flow

rate of fuel to the burners.

Rolls-Royce investigation 
Following the occurrence and subsequent non-revenue flight to Singapore, the engine 
manufacturer, Rolls-Royce, conducted an investigation into the occurrence. This included 
reviewing flight data from both flights, examining engine components from 9V-OJE, and based on 
its findings, assessing the Trent 1000 fleet more widely. 

Review of flight data 
Approximately 2 hours into the flight, during cruise, the right engine’s EEC generated the following 
message: 

Hydro-Mechanical Unit (Right Engine) fuel metering valve (FMV) torque motor current is too low or too 
high. 

This message indicated that the current required to adjust the fuel flow via the FMV was outside 
the expected range. Eleven minutes later, another message indicated that the current had 
exceeded an allowable limit: 

Hydro-Mechanical Unit (Right Engine) fuel metering valve (FMV) torque motor current is failed too low 
or too high. 

During descent, approximately 3 hours later, two more messages were generated: 

Hydro-Mechanical Unit (Right Engine) fuel metering valve (FMV) is not in commanded position. 
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Right Engine is failed below idle with fuel switch on. 

Rolls-Royce determined that the first message was evidence the FMV was taking longer than it 
should have to reach the position specified by the EEC. It was found that the second message 
was generated after the EEC had commanded a deceleration. The FMV moved below the idle 
position as requested, but once deceleration had occurred, it did not move back to the directed 
idle position. The right engine then ran at sub-idle speed for a short time before shutting down. 
Data for the entire occurrence flight indicated that the torque motor current required to control the 
FMV position increased throughout the flight up until the in-flight shutdown. 

Rolls-Royce also identified that the maintenance messages generated during the flight to 
Singapore on 15 October 2018 indicated that control of the new FMV was still requiring a higher 
than expected torque motor current. However, the engine continued to operate normally, and the 
flight was completed without incident. 

Component examination 
Rolls-Royce examined the HMU from the occurrence flight (HMU 1) as well as the one from the 
subsequent flight (HMU 2). In both units, a build-up of metallic debris was found in various 
locations, although more debris was found in HMU 1. The inlet filter to the FMV servo assembly 
was at least partially blocked with debris in both units. 

Rolls-Royce concluded that the in-flight shutdown of 9V-OJE’s right engine was the result of the 
blocked inlet filter on the FMV servo assembly. The blockage restricted the EEC’s ability to control 
the FMV, and ultimately, the flow of fuel to the engine. 

The FMV servo assemblies from each HMU were scanned using CT imaging. The resulting x-ray 
cross sections are shown with photographs of each servo assembly in Figure 1. 

Figure 1: Blocked inlet filters on both FMV servo assemblies 

The build-up of metallic debris was greater on HMU #1. Some deformation can also be observed in the #1 inlet filter x-ray image. Rolls-
Royce determined that this was likely due to the high-pressure differential caused by the blockage. 
Source: Rolls-Royce 
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Analysis of the metallic debris revealed that it consisted of material from the fuel pump bearings 
and the casing. All three stages of the pump (the LP pump, and the two HP pumps) were 
disassembled and examined by Rolls-Royce in the presence of the United Kingdom Air Accidents 
Investigation Branch. 

The examination found that the debris originated from the secondary HP pump. The bearings for 
the secondary HP pump driven gear were heavily worn, with evidence of scoring and missing 
material (Figure 2). Rolls-Royce found that the casing for the driven gear had more wear than 
would be expected during normal operation, likely due to shaft movement resulting from the 
damaged journal bearings. No damage was found on other bearings within the secondary HP 
pump or the other two fuel pumps. 

Figure 2: Worn journal bearings and casing for the secondary HP pump driven gear 

Source: Rolls-Royce 

Rolls-Royce reviewed the manufacturing records for the secondary HP pump, but found that it 
was typical of the fleet. No abnormalities had been noted, and the pump dimensions were within 
the accepted tolerances. The material composition of the fuel pump components was checked 
and found to be similar to the rest of the population. The fuel pump and HMU from the left engine 
were removed and inspected as a precaution, but there was no evidence of journal wear or debris 
build-up. 

Trent 1000 fleet inspection 
On 1 November 2018, another Scoot Boeing 787 generated maintenance messages related to the 
HMU during start-up, prior to a flight. The engine was inspected, and some wear was also found 
on the secondary HP pump journal bearings. 

To search for similar HMU maintenance messages, Rolls-Royce examined all maintenance data 
across the fleet of Trent 1000 Package B and Package C engines and continued to monitor 
ongoing flights. Six other events were found where messages were generated due to fuel pump 
debris blocking the FMV servo assembly inlet filter. Five of these events were from aircraft 
operated by Scoot, while one was from a different operator. 

Of the events found in the Scoot fleet, the age of the pumps varied between 5,201 and 
12,686 hours. The recommended life of the pumps was 22,000 hours. Based on the number of 
occurrences compared with the greater Trent 1000 fleet, Rolls-Royce determined that the 
secondary HP pump journal bearings on Scoot aircraft were particularly susceptible to low life 
journal wear. 
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In an effort to determine what was increasing wear susceptibility in the Scoot fleet’s bearings, 
Rolls-Royce identified a number of potential factors, including the following:  

• Pump manufacture and build: The worn pumps found on Scoot aircraft had been manufactured
over a number of years from 2015 to 2017. As such, it was determined that a batch or build
issue was unlikely to be a common factor.

• Fuel quality: Analysis of fuel samples from Singapore Changi Airport found no anomalies within
the 12 months prior to the occurrence involving 9V-OJE. There were also no reports of fuel
pump bearing wear from other Trent 1000 operators that used the same airport.

• Operations: Rolls-Royce noted that Scoot generally flew shorter routes than most other Trent
1000 operators, but there were comparable operations with no evidence of fuel pump journal
wear. Within the Scoot fleet, aircraft flew to multiple destinations, and there were no specific
city pairs associated with the engines with worn bearings.

• Maintenance: Scoot shared its maintenance facilities with another operator that also used
Trent 1000 engines. There was no evidence of fuel pump bearing wear from this operator.

Based on its investigation, Rolls-Royce concluded the following: 

It is likely that a combination of factors have led to Scoot bearings being particularly susceptible to 
significant low life wear, but analysis of data to date has not identified any significant differences 
between worn and unworn bearings, both within the Scoot fleet and the wider Trent 1000 Pack B & C 
fleets. 

It was further noted that the majority of Scoot events occurred between late 2018 and early 2019. 
With the exception of the occurrence flight, none resulted in an in-flight shutdown. 

The Rolls-Royce investigation also considered factors in addition to those listed above but, due to 
the number of variables, was unable to identify which might have been dominant with respect to 
the pump bearing wear. However, it identified and implemented interim measures (mainly related 
to engine data monitoring) to address the risk from low life wear of bearings. 

Safety analysis 
While on descent into Perth, the right engine of 9V-OJE shut down. After completing the 
necessary checklists, the flight crew landed the aircraft safely on one engine. There were no 
injuries sustained as a result. 

The engine manufacturer, Rolls-Royce, concluded that the engine shutdown was the result of a 
blocked inlet filter on the fuel metering valve (FMV) servo assembly. This blockage restricted the 
electronic engine controller’s (EEC) ability to adjust fuel pressures within the servo. As a result, 
the EEC had limited control over the FMV position, and consequently the amount of fuel flowing to 
the burners. When the EEC commanded the FMV to increase fuel flow from sub-idle to idle levels, 
it did not respond in time, and the engine shut down. The blockage was due to debris from worn 
journal bearings in the secondary HP fuel pump driven gear. 

Rolls-Royce’s examination of flight data and maintenance records from its Trent 1000 engines 
identified that Scoot’s fleet of 787 aircraft had been particularly susceptible to low life wear in their 
secondary HP pump journal bearings over a period of several months. The Rolls-Royce 
investigation identified various potential factors that might have contributed to low life journal wear, 
including the fleet’s operation, maintenance, fuel quality, or pump design and construction. 
However, it found no evidence that any factors were significantly different to the wider Trent 1000 
fleet. Additionally, due to the number of variables associated with operations, maintenance, design 
and manufacture, it was not possible to determine the relative effect of these factors (and possibly 
others) when combined. 
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• Rolls-Royce 

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: 

• the aircraft captain 
• the aircraft first officer 
• Scoot Tigerair 
• Rolls-Royce 
• The Boeing Company 
• the Civil Aviation Safety Authority 
• the Transport Safety Investigation Bureau of Singapore 
• the United States National Transportation Safety Board 
• the Air Accidents Investigation Branch (United Kingdom) 
Submissions were received from: 

• Rolls-Royce 
• the United States National Transportation Safety Board 
• the Air Accidents Investigation Branch (United Kingdom) 
The submissions were reviewed and, where considered appropriate, the text of the report was 
amended accordingly. 
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Safety summary 
What happened 
On 11 October 2018, a Boeing 787-9, 9V-OJE, operated by Scoot Tigerair (Scoot), departed 
Singapore on a scheduled flight to Perth, Western Australia. During descent, the flight crew 
noticed that the right engine was slow to respond to commands, and its performance continued to 
decline throughout the descent. While passing through 9,000 ft, severe thrust asymmetry 
developed, and the engine shut down shortly afterwards. The crew followed appropriate 
procedures, and due to the proximity of the airport, elected not to attempt a restart. The aircraft 
landed safely with emergency services in attendance. There were no injuries sustained and no 
aircraft damage as a result of the incident. 

What the ATSB found 
The ATSB determined that following a series of engine status and alert messages, 9V-OJE 
experienced an uncommanded engine shutdown while on descent into Perth, before landing 
safely using the operational engine.  

Based on a review of the flight data and an examination of engine components by Rolls-Royce, 
the engine shutdown was due to debris from worn journal bearings in the engine’s secondary 
high-pressure fuel pump blocking an inlet filter for the fuel metering valve servo assembly. This 
prevented the valve from delivering sufficient fuel to the engine. 

Rolls-Royce also determined that, between late 2018 and early 2019, the operator’s fleet of 787 
aircraft had been particularly susceptible to low-life wear in the journal bearings of the secondary 
high-pressure fuel pump. It identified a number of potential factors that led to the component wear 
but, due to the number of variables, a single/dominant reason could not be established. 

What has been done as a result 
Rolls-Royce updated its Fault Isolation Manual to instruct all operators to remove the fuel pump 
and hydro-mechanical unit in the event of a maintenance message regarding the fuel metering 
valve not being in the commanded position. Rolls-Royce is also monitoring maintenance 
messages and investigating the possibility of using flight data to detect fuel pump journal wear 
before its effects on valve operation become apparent. 

Safety message 
This occurrence highlights the importance of flight crew being familiar with emergency procedures, 
so that the appropriate corrective action can be taken quickly and effectively. In this case, the flight 
crew worked effectively to assess the situation, and took appropriate action to minimise risk in 
accordance with the operator’s flight crew operations manual. 

This occurrence also shows that positively identifying the factors contributing to technical failures 
can be difficult and time consuming. However, manufacturers and operators can implement 
interim risk mitigation measures, as was the case here.  
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On 12 October 2018, a non-revenue flight (no passengers or cargo) was conducted to return the 
aircraft to Singapore for further maintenance, during which time the electronic engine controller 
(EEC) was replaced. The aircraft then returned to revenue service. 

On 15 October 2018, the aircraft was on a flight from Sydney to Singapore when several 
maintenance messages indicating similar issues to the occurrence flight were generated, but there 
was no noticeable effect on engine performance. Following the flight, additional components were 
replaced, including the: 

• HMU (further replacement)
• fuel pump
• high- and low-pressure fuel filters
• left and right variable stator vane actuator.
The aircraft was then declared serviceable and returned to service with no further recurrence of
the maintenance messages.

Engine fuel system 
The Trent 1000 fuel system includes a three-stage pump that supplies fuel from the aircraft to the 
engine. Fuel runs through a low pressure (LP) pump followed by two high pressure (HP) pumps, 
identified as primary and secondary, running in parallel. The primary HP pump operates under all 
conditions, while the larger secondary HP pump increases fuel flow to the engine at periods of 
high demand, such as take-off. 

The HP pumps supply fuel to the HMU, which controls fuel flow to the engine using its fuel 
metering valve (FMV) as follows: 

• Fuel enters the FMV servo assembly within the HMU through an inlet filter.
• To change the flow rate of fuel supplied to the engine, the EEC sends electrical signals to the

FMV servo assembly.
• The signals control the position of a valve, which changes the fuel pressures within the servo

assembly.
• These servo pressures determine the position of the FMV, which ultimately controls the flow

rate of fuel to the burners.

Rolls-Royce investigation 
Following the occurrence and subsequent non-revenue flight to Singapore, the engine 
manufacturer, Rolls-Royce, conducted an investigation into the occurrence. This included 
reviewing flight data from both flights, examining engine components from 9V-OJE, and based on 
its findings, assessing the Trent 1000 fleet more widely. 

Review of flight data 
Approximately 2 hours into the flight, during cruise, the right engine’s EEC generated the following 
message: 

Hydro-Mechanical Unit (Right Engine) fuel metering valve (FMV) torque motor current is too low or too 
high. 

This message indicated that the current required to adjust the fuel flow via the FMV was outside 
the expected range. Eleven minutes later, another message indicated that the current had 
exceeded an allowable limit: 

Hydro-Mechanical Unit (Right Engine) fuel metering valve (FMV) torque motor current is failed too low 
or too high. 

During descent, approximately 3 hours later, two more messages were generated: 

Hydro-Mechanical Unit (Right Engine) fuel metering valve (FMV) is not in commanded position. 
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Right Engine is failed below idle with fuel switch on. 

Rolls-Royce determined that the first message was evidence the FMV was taking longer than it 
should have to reach the position specified by the EEC. It was found that the second message 
was generated after the EEC had commanded a deceleration. The FMV moved below the idle 
position as requested, but once deceleration had occurred, it did not move back to the directed 
idle position. The right engine then ran at sub-idle speed for a short time before shutting down. 
Data for the entire occurrence flight indicated that the torque motor current required to control the 
FMV position increased throughout the flight up until the in-flight shutdown. 

Rolls-Royce also identified that the maintenance messages generated during the flight to 
Singapore on 15 October 2018 indicated that control of the new FMV was still requiring a higher 
than expected torque motor current. However, the engine continued to operate normally, and the 
flight was completed without incident. 

Component examination 
Rolls-Royce examined the HMU from the occurrence flight (HMU 1) as well as the one from the 
subsequent flight (HMU 2). In both units, a build-up of metallic debris was found in various 
locations, although more debris was found in HMU 1. The inlet filter to the FMV servo assembly 
was at least partially blocked with debris in both units. 

Rolls-Royce concluded that the in-flight shutdown of 9V-OJE’s right engine was the result of the 
blocked inlet filter on the FMV servo assembly. The blockage restricted the EEC’s ability to control 
the FMV, and ultimately, the flow of fuel to the engine. 

The FMV servo assemblies from each HMU were scanned using CT imaging. The resulting x-ray 
cross sections are shown with photographs of each servo assembly in Figure 1. 

Figure 1: Blocked inlet filters on both FMV servo assemblies 

The build-up of metallic debris was greater on HMU #1. Some deformation can also be observed in the #1 inlet filter x-ray image. Rolls-
Royce determined that this was likely due to the high-pressure differential caused by the blockage. 
Source: Rolls-Royce 
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Analysis of the metallic debris revealed that it consisted of material from the fuel pump bearings 
and the casing. All three stages of the pump (the LP pump, and the two HP pumps) were 
disassembled and examined by Rolls-Royce in the presence of the United Kingdom Air Accidents 
Investigation Branch. 

The examination found that the debris originated from the secondary HP pump. The bearings for 
the secondary HP pump driven gear were heavily worn, with evidence of scoring and missing 
material (Figure 2). Rolls-Royce found that the casing for the driven gear had more wear than 
would be expected during normal operation, likely due to shaft movement resulting from the 
damaged journal bearings. No damage was found on other bearings within the secondary HP 
pump or the other two fuel pumps. 

Figure 2: Worn journal bearings and casing for the secondary HP pump driven gear 

 
Source: Rolls-Royce 

Rolls-Royce reviewed the manufacturing records for the secondary HP pump, but found that it 
was typical of the fleet. No abnormalities had been noted, and the pump dimensions were within 
the accepted tolerances. The material composition of the fuel pump components was checked 
and found to be similar to the rest of the population. The fuel pump and HMU from the left engine 
were removed and inspected as a precaution, but there was no evidence of journal wear or debris 
build-up. 

Trent 1000 fleet inspection 
On 1 November 2018, another Scoot Boeing 787 generated maintenance messages related to the 
HMU during start-up, prior to a flight. The engine was inspected, and some wear was also found 
on the secondary HP pump journal bearings. 

To search for similar HMU maintenance messages, Rolls-Royce examined all maintenance data 
across the fleet of Trent 1000 Package B and Package C engines and continued to monitor 
ongoing flights. Six other events were found where messages were generated due to fuel pump 
debris blocking the FMV servo assembly inlet filter. Five of these events were from aircraft 
operated by Scoot, while one was from a different operator. 

Of the events found in the Scoot fleet, the age of the pumps varied between 5,201 and 
12,686 hours. The recommended life of the pumps was 22,000 hours. Based on the number of 
occurrences compared with the greater Trent 1000 fleet, Rolls-Royce determined that the 
secondary HP pump journal bearings on Scoot aircraft were particularly susceptible to low life 
journal wear. 
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In an effort to determine what was increasing wear susceptibility in the Scoot fleet’s bearings, 
Rolls-Royce identified a number of potential factors, including the following:  

• Pump manufacture and build: The worn pumps found on Scoot aircraft had been manufactured
over a number of years from 2015 to 2017. As such, it was determined that a batch or build
issue was unlikely to be a common factor.

• Fuel quality: Analysis of fuel samples from Singapore Changi Airport found no anomalies within
the 12 months prior to the occurrence involving 9V-OJE. There were also no reports of fuel
pump bearing wear from other Trent 1000 operators that used the same airport.

• Operations: Rolls-Royce noted that Scoot generally flew shorter routes than most other Trent
1000 operators, but there were comparable operations with no evidence of fuel pump journal
wear. Within the Scoot fleet, aircraft flew to multiple destinations, and there were no specific
city pairs associated with the engines with worn bearings.

• Maintenance: Scoot shared its maintenance facilities with another operator that also used
Trent 1000 engines. There was no evidence of fuel pump bearing wear from this operator.

Based on its investigation, Rolls-Royce concluded the following: 

It is likely that a combination of factors have led to Scoot bearings being particularly susceptible to 
significant low life wear, but analysis of data to date has not identified any significant differences 
between worn and unworn bearings, both within the Scoot fleet and the wider Trent 1000 Pack B & C 
fleets. 

It was further noted that the majority of Scoot events occurred between late 2018 and early 2019. 
With the exception of the occurrence flight, none resulted in an in-flight shutdown. 

The Rolls-Royce investigation also considered factors in addition to those listed above but, due to 
the number of variables, was unable to identify which might have been dominant with respect to 
the pump bearing wear. However, it identified and implemented interim measures (mainly related 
to engine data monitoring) to address the risk from low life wear of bearings. 

Safety analysis 
While on descent into Perth, the right engine of 9V-OJE shut down. After completing the 
necessary checklists, the flight crew landed the aircraft safely on one engine. There were no 
injuries sustained as a result. 

The engine manufacturer, Rolls-Royce, concluded that the engine shutdown was the result of a 
blocked inlet filter on the fuel metering valve (FMV) servo assembly. This blockage restricted the 
electronic engine controller’s (EEC) ability to adjust fuel pressures within the servo. As a result, 
the EEC had limited control over the FMV position, and consequently the amount of fuel flowing to 
the burners. When the EEC commanded the FMV to increase fuel flow from sub-idle to idle levels, 
it did not respond in time, and the engine shut down. The blockage was due to debris from worn 
journal bearings in the secondary HP fuel pump driven gear. 

Rolls-Royce’s examination of flight data and maintenance records from its Trent 1000 engines 
identified that Scoot’s fleet of 787 aircraft had been particularly susceptible to low life wear in their 
secondary HP pump journal bearings over a period of several months. The Rolls-Royce 
investigation identified various potential factors that might have contributed to low life journal wear, 
including the fleet’s operation, maintenance, fuel quality, or pump design and construction. 
However, it found no evidence that any factors were significantly different to the wider Trent 1000 
fleet. Additionally, due to the number of variables associated with operations, maintenance, design 
and manufacture, it was not possible to determine the relative effect of these factors (and possibly 
others) when combined. 
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• Rolls-Royce

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: 

• the aircraft captain
• the aircraft first officer
• Scoot Tigerair
• Rolls-Royce
• The Boeing Company
• the Civil Aviation Safety Authority
• the Transport Safety Investigation Bureau of Singapore
• the United States National Transportation Safety Board
• the Air Accidents Investigation Branch (United Kingdom)
Submissions were received from:

• Rolls-Royce
• the United States National Transportation Safety Board
• the Air Accidents Investigation Branch (United Kingdom)
The submissions were reviewed and, where considered appropriate, the text of the report was 
amended accordingly. 









Aircraft Type B789 
Flight Rules I 
ADEP WSSS 
ADES YPPH 
Typeof Flight S 

ATIS 

Designator
Timeof 
Observation
Typeof Approach
Runway Details
Runway 
Occurrence
Runway Surface 
Condition
Wind 
Directionand 
Speed
Present Weather
Visibility
Cloud
Temperature 0 
QNH 0 
Additional 
Information
Runway 
Operating 
Proceduresin Use

Emergency Operations IFER

Aircraft 
Diversion 
Required

No 

Phase Declared Full Emergency - Level 3 
Reason Engine Malfunction 

View Original Email

Page 2 of 2Notification Source Details

12/04/2021http://siims/UI/Notification/PopUps/ViewNotificationSourceData.aspx?SystemNotific...

















Local Date Time UTC Date Time State/Area Of 
Occurrence Location Latitude Longitude

11 October 2018 6:53 PM WST 11 October 2018 10:53 AM UTC Australia Perth Aerodrome, 
000° T 46Km -31.5228 115.9670

Crew Passenger Other

Fatal 0 0 0

Serious 0 0 0

Minor 0 0 0

Nil 11 356 -

Injury Totals

Narrative
On 11 October 2018, a Boeing 787-9, 9V-OJE, operated by Scoot Tigerair (Scoot), departed Singapore on a scheduled flight to Perth, Western Australia. During 
descent, the flight crew noticed that the right engine was slow to respond to commands, and its performance continued to decline throughout the descent. While 
passing through 9,000 ft, severe thrust asymmetry developed, and the engine shut down shortly afterwards. The crew followed appropriate procedures, and due 
to the proximity of the airport, elected not to attempt a restart. The aircraft landed safely with emergency services in attendance. There were no injuries sustained 
and no aircraft damage as a result of the incident.

Occurrence Types
Technical - Powerplant / propulsion - Engine failure or malfunction

Finding Type Safety Factor Description

Contributing safety factor Occurrence event
The engine shutdown was the result of insufficient fuel delivery due to low 
pressure in the fuel metering valve servo assembly, as debris from worn fuel 
pump bearings had blocked its inlet filter.

Contributing safety factor Risk control - Technical failure 
management - Manufacture

The engine manufacturer, Rolls-Royce, identified that between late 2018 and 
early 2019 the operator’s fleet of 787 aircraft were particularly susceptible to low 
life wear in the journal bearings of the secondary high pressure fuel pump.

Contributing safety factor Occurrence event
Following a series of status and alert messages related to the aircraft’s right 
engine, the engine shut down during descent. The flight crew followed the 
appropriate procedures and landed the aircraft safely using the operational 
engine.

Other key finding
Rolls Royce identified a number of potential factors that led to the component 
wear but, due to the number of variables, a single/dominant reason could not be 
established.

No Safety Recommendations have been issued in relation to this incident

State Reporting Reporting
Organisation

State File 
Number Date Created Report Status

Australia Australia (ATSB) 201807226 15 December 
2020 Data

Headline Occurrence Class Occurrence Category

INCIDENT 201807226 Engine failure involving Boeing 787 , 9V-OJE, Perth WA, 11 October 2018 Incident SCF-PP: Powerplant failure or 
malfunction

Findings

Safety Recommendations

ICAO ADREP Occurrence Report - 201807226

Document 21(a)



The Boeing Company - 787-900, 9V-OJE

Manufacturer / Model Country Of Registration Registration
Number

Year Of 
Manufacture Serial Number

The Boeing Company - 787-900 Singapore 9V-OJE 2015 37116 LN:316 

Aircraft Identification

Operator Operation Type Operation Sub Type

Scoot Tigerair Air Transport High Capacity Passenger

Aircraft Operation

Aircraft Description

Aircraft Type Engine Type Number Of 
Engines Weight Category Maximum Take 

Off Weight
Landing Gear 

Type

Aeroplane Turbofan 2 27001-272000 Kg (59525-599650 Lbs) 254011kg Tricycle - 
Retractable

Engine Description

Engine Manufacturer Engine Model

Rolls Royce Trent 1000

Itinerary

Departed From Destination Phase Of Flight

Singapore Perth WA Descent

Person at Controls
Pilot Flying

Crew Passengers

Fatal 0 0

Serious 0 0

Minor 0 0

Nil 11 356

9V-OJE Injuries

Pilot in command

Pilot Licence 
Category

Pilot Licence 
Type

Total Hours On 
All

Total Hours On 
Type

Total Hours On 
All Last 90 Days

Total Hours On 
Type Last 90 

Days

Co-pilot

Pilot Licence 
Category

Pilot Licence 
Type

Total Hours On 
All

Total Hours On 
Type

Total Hours On 
All Last 90 Days

Total Hours On 
Type Last 90 

ICAO ADREP Occurrence Report - 201807226

s.47F(1)

s.47F(1)

s.47F(1)
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�	
�̂

H�����I�H�,,�	�8����*)���	ŴK8)�������g�
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9��89;=i�:������	
�������<�)�����*)������:)*��
����	Y�	��	<,���������)�
�����,��Z)��	+��������
�	+

����	+X��j�$�k8)�������	9��	�:���;����<=)���)

H�:<��+���	,��������*���	�����,������+�	
���G:��I����	��I��)�������+�	������	�G*���	+���������+�	
���G
�	��I��)�������+�	������	�̂f����<�)
�	���)�������,�������<�)
���	�����
�	��
����,����
��<̂

l554T5.\

-@b4 d3@Tb4 m@?4



���

����	
��

��


���	��������
��������������� !"����#$�$%& &'%�() �*��!��+�,-����.�#��!��/-����0 +�*!���+

-��#!*�����!1�2�+34�+54�#2���6���2 7�1����831��!4�!9:3���#+�1���� �2�54�#2����;

������+�2!��2���#2���#���;!114�;����1*��+����<<!�+1 !�+��1*��5��<!���������3�+��

+��4����2��3#2�3��2�+�1����972�4�*!11��#�2��3#2& ���5� 1�=����2�31�!1,<<���,

+�=�4�*�+ !�+�2���#���123�+�;�12���4,!5���;!�+19.2����;5�44�;�+!**��*��!��

*����+3��1 !�++3����2�*��>�<��,�5�2�!��*��� �4����+�����!���<*�!��1�!��9.2�!����!5�

4!�+�+1!5�4,;��2�<��#���,1��=���1��!����+!���9.2���;�������?3���1131�!���+!�+��

!����!5�+!<!#�!1!��134��5�2�����+���9

���		��@A�B�C���
.2�8.-"+����<���+�2!�5�44�;��#!1����1�5��#���1�!�31!�+!4���<�11!#�1 &'%�()

�>*�������+!�3���<<!�+�+��#���123�+�;�;2�4���+�1��������6���2 ��5���4!�+��#

1!5�4,31��#�2��*��!����!4��#���9

"!1�+��!��=��;�5�2�54�#2�+!�!!�+!��>!<��!�����5��#�����<*�����1�,D�441%D�,�� 

�2���#���123�+�;�;!1+3���+����15��<;���?�3��!4��!���#1���2���#���E11����+!�,

2�#2%*��113��53�4*3<*�4��F��#!���4��5�4���5���2�53�4<������#=!4=�1��=�!11�<�4,9.2�1

*��=����+�2�=!4=�5��<+�4�=����#1355������53�4���2���#���9

D�441%D�,��!41�+����<���+�2!� ���;���4!������!�+�!�4,���& �2��*��!���E154����5$�$

!����!5�2!+����*!����34!�4,131��*���4���4�;%4�5�;�!����2�?�3��!4��!���#1�5�2�1����+!�,

2�#2%*��113��53�4*3<*9G��+����5��+!�3<����5*������!45!����1�2!�4�+���2���<*�����;�!�

�3� +3����2��3<����5=!��!�4�1 !1��#4�H+�<��!����!1����34+������1�!�4�12�+9

���	���I����C���������J	
D�441%D�,��3*+!��+��1K!34�G1�4!����L!�3!4����1��3��!44�*��!���1����<�=��2�53�4*3<*

!�+2,+��%<��2!���!43������2��=����5!<!�����!���<�11!#���#!�+��#�2�53�4<������#

=!4=��������#���2���<<!�+�+*�1�����9D�441%D�,���1!41�<��������#<!�����!���

<�11!#�1!�+��=�1��#!���#�2�*�11���4��,�531��#54�#2�+!�!��+�����53�4*3<*?�3��!4;�!�

��5�����1�55���1��=!4=��*��!��������<�!**!����9

����	

����M�
.2�1���3������2�#24�#2�1�2��<*���!����554�#2����;����#5!<�4�!�;��2�<��#���,*����+3��1 

1��2!��2�!**��*��!����������=�!������!����!F��N3��F4,!�+�55����=�4,9G��2�1�!1� �2�54�#2�

���;;��F�+�55����=�4,��!11�11�2�1��3!���� !�+���F!**��*��!��!�������<���<�1���1F��

!����+!���;��2�2��*��!���E154�#2����;�*��!����1<!�3!49

.2�1���3������!41�12�;1�2!�*�1���=�4,�+����5,��#�2�5!����1�������3���#�����2���!45!�43��1

�!���+�55��34�!�+��<����13<��#9O�;�=�� <!�35!��3���1!�+�*��!���1�!��<*4�<���

������<��1F<���#!����<�!13��1 !1;!1�2��!1�2���9





����������	
���

��

��	���

����	���������	
���������������������� ��!���"�##�����#���������$�%�#����&����&������������ ��

�����������������"������������ ���'������������&������% �� ���'��� �������������������������������

!(()$�%�#���"����&*�� ������������ ����������&������������#������*�

����+���������	
����� �����������%�#���������� �����'��,&��,���������"����% ���#�������

'�����������'�##���#���&��������#�'������##��#����� ����������������� ��%������������&������� ����

%�#��������������������������������"�����'����*�-����%����� ������ ����&&����������'"�����#�%����

��"����&�������&����� �.�

/�012�!���� �����"����'���$�

/������"�'"�

/� �� ����&���%�"��##���������������#��

/��������&���� �����������#�������������������*�

� �����������%�#�� ���&������&�#�������������&��������&����#�������%�� �������� �����������������

� ��'�����������'�##���#*�

345647�897:�;<;=7>�

� ���������


������#,#��'������&�#���� ����#�����"�'"�� ���#�""���#���������'�� ��������������� ��

������*�-�������#�� ���� �����%�"��##����!?@$�"�'"������%�&��,��%�� �� �"��##����!0@$�"�'"#��

�&�������&��#�"��'��,���&�#����&��,�������������"�������*�� ��"��'��,�0@�"�'"��"�����#���&�������

���&�����#��% ����� ���������#����&��,�0@�"�'"�������#�#���������%����� ������������"����&#����

 �� �&�'��&��#�� ��#���A�����*�

� ��0@�"�'"#�#�""�,���������� ��012��% �� ��������#���������%����� ����������#������#������

'��������������!-1B$��#������%#.�

/�-���������#�� ��-1B�#������##�'��,�%�� ���� ��012�� ���� ����������������*�

/����� ������ �����%��������������#�""���&����� ����������� ��(()�#��&#������������#�����#����� ��

-1B�#������##�'��,*��

/�� ��#�����#���������� ��"�#������������������% �� �� ����#�� �������"��##���#�%�� ���� ��#�����

�##�'��,*�

/�� �#��#�����"��##���#�&����'����� ��"�#���������� ��-1B��% �� �����'����,��������#�� �����%�

����������������� ��������#*�

CD::;ECD<F7�64G7;=65H=6D4�

-����%����� ���������������&�#��#�I��������������������� ����������"������ ���������

'�������������J���#�J�,�������&����&��������#��������������� ������������*�� �#������&�&�

�����%�������� ��&�������'���� ����� �#���K�'���������������'"�����#����'��B��L(����&���#�&����

��#����&���#���##�##����� ���������


�������'����%�&��,*�

C7G67M�D8�8:65N=�OH=H�

�""��K�'����,�	� ���#������� ������ ���&����������#���� ����� ��������P#�(()���������&�� �������%����

'�##���.�

0,&���1�� �������2����!J�� ��(�����$������'��������������!-1B$����I���'��������������#�������%��������

 �� *�

� �#�'�##������&�����&�� ���� ������������I����&�����&Q�#��� ����������%������ ��-1B�%�#����#�&��

� ���K"����&������*�(������'�����#������������ ���'�##������&�����&�� ���� ���������� �&�

�K���&�&��������%�������'��.�

0,&���1�� �������2����!J�� ��(�����$������'��������������!-1B$����I���'��������������#������&�������%�

������� �� *�

R������&�#�������""��K�'����,�S� ���#���������%��'����'�##���#�%������������&.�

0,&���1�� �������2����!J�� ��(�����$������'��������������!-1B$��#����������''��&�&�"�#�����*�



����������	
���

��

������

�������������������������� !������!�����"����!��#�� �$�

� ����� %#������&'����������������&���'�������!����(����#������)*+�!�����,����� ���&���������

�� "�����(��� �&��#������- ���� ���-�#�������%�������.$�/��!���� "��������������# ���'�������

!�������&���������&�������.�����# ''����������#���&��� �$�����)*+�' (������ !����������

- ���� �����&�0"�����1��"�� �#����#���&��� ������ ##"&&��1��������� ��' (����#,�� �������&�#����

�����- ���� �$�����&�����������������&�������"��������-����� &����� &����'����� &����"������� !�$�

2����� &���������&�� ##"&&��#�������������#��������������� &0"��' � &�#"&&����&�0"�&���� �# ��& ������

)*+�- ���� ����#&��������& "�� "�������������"-�"���������������������"�� !�$�

� ����� %#����� ���������������������'��������#��'������������&������"&���������������� �

�����- &�� ���3��#� ��&�	
�������#����������# ��& �� ��������!�)*+�!���������&�0"�&�����������&�

������4-�#����� &0"��' � &�#"&&���$�5 !�(�&1������������# ����"���� � -�&����� &'���%1���������

�������!���# '-������!��� "����#�����$�

67897:;:<�;=>8?:><?7:�

� ����� %#���4�'���������5*@��& '����� ##"&&��#���������A5*@��B����!����������� ����& '�����

�"���0"�����������A5*@�	B$�/��� ���"����1����"����"-� ��'������#����&���!���� "������(�&� "��

� #��� ��1����� "���' &�����&���!���� "������5*@��$����������������&�� �����)*+���&( �����'��%�

!������������-�&�����%��� #,���!�������&������� ���"����$�

� ����� %#��# �#�"�������������������������"�� !�� ���+��C�D��&������������!�������&��"��� ������

�� #,��������������&� ������)*+���&( �����'��%$������� #,����&���&�#����������.D��������%�� �# ��& ��

����)*+1�����"���'����%1������� !� ���"���� �����������$�

����)*+���&( �����'�������& '���#��5*@�!�&���#������"�����.���'�����$�����&��"������4�&�%�

#& �����#�� ����&���� !��!����-� � �&�-��� ����#����&( �����'��%����)��"&���$�

EFGHIJ�KL�MNOPQJR�FSNJT�UFNTJIV�OS�WOTX�EYZ�VJI[O�\VVJ]WNFJV�

�
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