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Safety summary

What happened

At about 0931 Eastern Daylight-saving Time on 25 February 2019, Train TD 6591, an empty
Comeng passenger train operated by Metro Trains Melbourne (MTM) collided with the end of line
protection (buffer stop) at Newport siding, Victoria. The collision damaged the buffer stop and the
front of the train. The leading carriage (333M) derailed, and the train driver (the only person on
board) was hospitalised with minor injuries.

What the ATSB found

Recorded data showed that the driver applied the brakes 1.5 seconds prior to impact, which was
after the train had passed the required stopping point. There were no driver inputs in the
preceding 25 seconds, although no driver inputs other than a final brake application to stop the
train were required during that period as the train was maintaining the required speed. While the
train was equipped with a safety system (a pilot valve as part of the master controller) that was
designed to apply the brakes in situations such as driver incapacitation, it was not activated to
apply the brakes during the sequence of events. The recorded data indicated that sufficient
pressure was maintained on the pilot valve (master controller). The driver may have been
incapacitated for a period of time before the collision, however, the ATSB could not determine any
details of incapacitation including duration and cause.

Although it was not identified as a contributory factor due to a day off prior to the accident, as a
result of rostered work it is likely the train driver experienced levels of fatigue known to have an
effect on performance during the week prior to the accident (but not on the day of the accident).

Safety message

This investigation highlights the importance of train safety systems to protect against driver error
and incapacitation. In addition, drivers should maintain their health and fitness for work to reduce
the likelihood of driver incapacitation, including adequate nutrition and hydration as well as
consideration of the potential impact of fatigue. The ATSB SafetyWatch information on fatigue
provides resources and guidance.


https://www.atsb.gov.au/safetywatch/
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The occurrence

What happened

On 25 February 2019, Train TD 6591, a six-car Comeng passenger train, operated by Metro
Trains Melbourne (MTM), travelled from Flinders Street Station to Newport Station, Victoria, where
all passengers disembarked. The driver commanded the train to depart the station once receiving
an indication that the train was empty, with the intention to stable? it at Newport siding, 810 m from
the station. CCTV footage showed the train transiting to the siding with the driver visible and
appearing alert.

While approaching the stabling location, for about 25 seconds from 0930:35 Eastern Daylight-
saving Time,?2 there were no recorded inputs from the driver. At about 0931, the train collided with
the end of line protection (buffer stop) and derailed. Recorded data showed a brake application
about 1.5 seconds prior to impact, which was after the train had passed the required stopping
point. The collision resulted in substantial damage to the front of the train and the buffer stop, and
the driver was hospitalised with minor injuries (Figure 1).

Figure 1: Front of Comeng train TD 6591, showing collision with buffer stop and
derailment
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Source: ONRSR, annotated by the ATSB

The train driver reported losing consciousness for an unknown period of time. The last thing that
the driver could remember was noticing the track points were set correctly on entering the siding,
with the next memory being after the collision.

1 To leave rail traffic unattended and secured, usually in a siding.
2 Eastern Daylight-saving Time (EDT) was Coordinated Universal Time (UTC) + 11 hours.
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Train driver

The driver had been driving MTM trains and based out of Newport for over 3 years, was suitably
qualified and held a Category 1 medical (assessed as fit for duty unconditional in accordance with
the medical standards contained in the National Standard for Health Assessment of Rail Safety
Workers). Following the collision, the driver was tested for drugs and alcohol and returned a
negative result for both.

The driver was admitted to hospital due to injuries sustained and examined by medical
professionals. The driver reported that after extensive testing the medical professionals
categorised the incapacitation as a vasovagal syncope (a common faint), possibly due to
dehydration and lack of nutrition. The driver reported having a coffee and a banana but no water
on the morning of the accident. The maximum temperature on the day was recorded to be above
30 °C, and the driver reported that the drivers cab was warm prior to the loss of consciousness
and that there was no way to control the temperature as it was pre-set through the train. The
driver also reported that the sun felt hot coming through the window.

Train controls and pilot valve
The brake controller (Figure 2) commanded the train’s pneumatic brakes through driver inputs.

The train was also equipped with a pilot valve system which was designed as a fail-safe
mechanism such that the brakes would apply if there was no pressure applied by the driver (such
as from incapacitation). When the pilot valve was ‘opened’ the brake pipe pressure would release
and the brakes would apply. In order to keep the pilot valve ‘closed’, pressure was required to be
maintained by the driver through either a foot pedal or hand controller. The hand controller for the
pilot valve (hand pilot valve) formed part of the master controller (Figure 2).

The driver was using the hand pilot valve at the time of the accident. The hand pilot valve required
a minimum downward pressure of 0.6—1 kg be maintained on the master controller handle to keep
the valve in a closed position, preventing the brakes from applying.

Post-accident testing of the train’s braking system and hand pilot valve found no faults that would
have contributed to a failure to stop.
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Figure 2: Comeng driver’s cab of 333M, showing location of the brake controller, and
combined master controller with hand pilot valve

Brake controller
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Source: MTM, annotated by ATSB

Logged data

Each driving cab of the train was fitted with a Vigilance Control Event Recorder System (VICERS)
data logger that recorded the speed, acceleration and operational status of the driving controls.
The data logger from the leading cab (333M) was reviewed as it was the active cab and also the
first carriage to impact the buffer stop. The logged data showed the following:

e The train’s speed was maintained below 15 km/h during the stabling operation and the driver
used several brake and throttle modulations to do so.

e Driver inputs stopped at 0930:35 and there were no further inputs for about 25 seconds, with a
brake application at 0931:00

e The brake application about 1.5 seconds prior to impact (at 0931:00) was consistent with an
emergency brake application commanded by movement of the brake controller.

e There was no recorded change of state of the pilot valve system until impact.

Additional safety systems

The train was equipped with two additional safety systems to assist in protecting against driver
error and incapacitation: a trip-lever and a task-based vigilance system.

Trip-lever
A trip-lever would initiate emergency braking if the train passed a signal requiring the train to stop.

In this accident, the train was entering a siding and did not pass any signals requiring the train to
stop. Therefore, there was no requirement for the trip-lever to activate the brakes.

Task-based vigilance system
The task-based vigilance system monitored driver control inputs and if there were no inputs for a

certain amount of time, a warning would sound. If the driver did not respond to that warning, the
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brakes would apply. The timer would reset when certain tasks were performed, such as operation
of the master controller or brake controller.

At the time of the accident, due to the train’s speed, the system was operating on a 45-second
interval. The 25-second time period which elapsed without driver inputs was therefore too short to
activate the system.

Fatigue

The driver’s rosters for the three months prior to the accident and reported 72-hour history were
reviewed as part of a fatigue analysis, which included the use of biomathematical modelling. The
roster was input into two biomathematical modelling software programs, FAST?® and FAID.4
Biomathematical modelling forecasts the effects of circadian rhythms and sleep on performance,
but cannot determine fatigue (or predict errors caused by fatigue) due to individual and situational
circumstances.

Both models’ outputs indicated that the predicted levels of fatigue on the day of the accident were
not in a range known to have a significant impact on performance. This was likely due to the driver
having a day off work two days prior, which would have impacted the biomathematical modelling
outputs.® However, in the week preceding the accident, before the day off, both biomathematical
modelling outputs predicted that the driver was likely experiencing levels of fatigue shown to have
an effect on performance.

Safety analysis

The driver may have been incapacitated in the period prior to the accident and therefore
temporarily lost awareness of the driving task, leading to the train not stopping at the designated
stopping point as the driver did not apply the brakes in sufficient time. While it is possible the
driver was incapacitated in the period before the collision, due to limited and conflicting evidence
the cause, duration and presence of incapacitation could not be determined. Although dehydration
was raised as a possible reason for why the driver may have fainted, the available evidence could
not confirm this. In addition, although the logged data showed no driver inputs for 25 seconds
followed by a brake application, the duration of any incapacitation could not be confirmed as no
driver inputs other than a final brake application to stop the train were required during that period
as the train was maintaining the required speed. However, the recorded brake application
occurred after the train had passed the required stopping point (and therefore was not effective in
stopping the train).

The pilot valve was part of the overall train safety system, including the trip-lever and vigilance
system. In this situation, the pilot valve was the only aspect of the safety system that could have
activated and applied the brakes to protect against driver incapacitation. The hand pilot valve
required minimal pressure to prevent the brakes from applying. It is very likely that adequate
pressure was maintained on the pilot valve (master controller) during the period when no driver
inputs were made, and therefore this part of the safety system was not triggered to activate the
brakes and stop the train.

The driver’s rosters for the previous three months were reviewed through a fatigue analysis,
including the use of biomathematical modelling software. This analysis indicated, due to the
number of rostered days worked and the timing of shifts, the driver was likely experiencing a level
of cumulative fatigue known to have an effect on performance in the week preceding the accident,
before the day off. However, aspects such as the time of day, the driver's 72-hour history including

3 Fatigue Avoidance Scheduling Tool (FAST®). FAST predicts fatigue based on actual sleep and work schedules, and
critical event scenarios using a model of human fatigue and circadian variation in cognitive performance and alertness.

4 Fatigue Audit Interdyne (FAID) Quantum. FAID predicts sleep opportunity, and as a proxy, estimates fatigue due to
work-related causes.

5 For FAID, a recovery value is assigned depending on the length of non-work periods and the time of day that they
occur.



a day off work, and the driver reporting being very alert, suggests that fatigue was a not
contributing factor in this accident.

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

e The driver did not apply the brakes at the required time to stop the train, nor did the pilot valve
brake activate, resulting in the train colliding with the buffer stop and derailing.

e Due to rostered work it is likely the driver experienced levels of fatigue known to have an effect
on performance during the week prior to the accident, but not on the day of the accident.

e The ATSB could not confirm the presence or length of any driver incapacitation before the
accident.
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General detalls

Occurrence details

Date and time: 25 February 2019 — 0931 EDT

Occurrence category: Accident

Primary occurrence type: Collision with infrastructure in a siding

Location: Newport siding, Victoria

Latitude: 37°50.90' S

Longitude: 144°52.72' E

Train details

Train operator: Metro Trains Melbourne

Type of operation: Passenger

Departure: Newport Station, Victoria

Destination: Newport siding, Victoria

Injuries: Crew—-1 Passengers — 0
Damage: Substantial
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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; 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 the ATSB's 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.

Purpose of safety investigations

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